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(ORAL PRESENTATION)

Use of Herbal Drugs and Essential Oils for Treatment in Organic Farm Animal
Production

Sibel ALAPALA DEMIRHAN?, Nurettin BAKAN?

Usak University Agricultural and Natural Sciences Faculty/ Department of Animal Breeding,Usak/
Turkey
2Usak Provincial Directorate of Agriculture and Forestry, Usak/Turkey.

Corresponding author email: sibel.alapala@usak.edu.tr

Abstract

Organic animal production is a natural breeding system in which maintenance and feeding methods
suitable for the physiological needs of animals are implemented and animal health is protected by
prioritizing alternative medication and treatment when necessary. Increase in the number of strains
resistant to antibiotic and antiparasitic drugs used in animal husbandry, the occurrence of drug
residues in animal products and their causing serious health problems in humans consuming them
led to the search for alternative herbal solutions. Some herbal drugs and essential oils are used in
our country for the treatment of internal diseases, birth and gynecological problems, surgical
diseases and parasitic diseases in farm animals. Some herbal drugs include quince shell, hellaboms
stems, barley flour, juniper branch, flaxseed, apple cider vinegar, hibiscus leaf, chamomile flower,
pine gum resin, planago leaf, oak bark, willow leaf, wheat grain, mistletoe leaf, onion body, sugar
beet root, cabbage leaf, lemon fruit, tea lea and aloe vera plant. In the current study, the parts of the
natural herbal drugs used for treatment, how they are used and where they are used are discussed. In
addition, properties of some essential oils, their effects on animals and their use in treatments are
also mentioned. These essential oils include the ones extracted from sage, juniper, bergamot,
rosemary, dill, clove, pheasant’s eye, wild angelica, eucalyptus leaves, orange peel, centaury,
cinnamon and ginger. The current study also aims to contribute to spreading the use of natural
herbal drugs instead of any synthetic drug used for the protection of the herd health.

Key Words; Essential Oil, Herbal Drug, Organic Animal Husbandry, Treatment.

INTRODUCTION

The flora of our country is important in terms of the abundance and diversity of plants containing
essential oils. Turkey's geographical location and climate in addition to the diversity of the
intersection of three important as floristic take place in other genera and species of aromatic plants
has led to the increased diversity. Turkey's kind of close to 10,000 registered flora 1 / 3'n is known
consisting of aromatic plants. (Yesilbag, 2007) These aromatic plants can be used for treatment of
organic animal production. Organic animal production is a natural breeding system where care and
feeding methods are applied in accordance with the physiological needs of the animals and the
animal health is protected by giving priority to alternative medicine and treatment when necessary.
In this direction, the use of all kinds of additives, especially antibiotics, which may adversely affect
animal and human health and cause environmental pollution, is prohibited in organic livestock
(Gtiler and Dalkilig, 2005). Therefore, the increasing number of strains resistant to antibiotic and
antiparasitic drugs used in animal husbandry, the occurrence of drug residues in animal products
and causing important health problems in people consuming these products have led to the search
for alternative herbal solutions (Cetin, 2012).

Approximately 75-80% of the world's population relies on herbal resources instead of ordinary
medicines (Cetin, 2012). Herbal drugs have been used traditionally in the treatment of various
animal diseases among the people for centuries (Yasar et al., 2015). In this study, it is aimed to
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disseminate the use of natural herbal drugs instead of synthetic drugs used in the protection and
treatment of herd health.

Field of Usage of Herbal Drugs and Aromatic Plants for Animal Treatment

Usually used herbal drugs and aromatic plants used in animals for therapeutic purposes and effects
are indicated below.

Quince (CydoniaoblongaMill.): Quince pectin, such as astringent substances such as tannin, sugars
(glucose, saccharose), apple acid and vitamin C (Baytop, 1963), given the consideration of quince
bark infusion used in complementary and supportive treatments may be an example of rival. It can
be claimed that it is an application (Sinmez and Yasar, 2017).

Bundle grass (Helleborus L.): The composition of bundle grass saponin-type glycosides
(helleborine and helleborein) localirritan effect, so that the irritation of the blood collected in that
region and reports that the function of leukocytes increased (Erdemir, 2007). It can be argued that
the edema in cattle is consistent with the rational treatment method by allowing the area where the
edema of the herb called edema or bundle grass to be drained and draining the region (Sinmez and
Yasar, 2017).

Barley (HordeumvulgareL.): In the treatment of abscesses, nail cracks, sprains and crushes, raw
eggs and barley flour were mixed and the problematic feet were wrapped with a cloth. by binding to
the head of the steam is inhaled, barley flour mixed with hot water obtained from the birth of the
lean cows were determined to be followed by birth. It can be said that practices may serve as an
example for complementary and supportive therapies in veterinary medicine (Sinmez and Yasar,
2017).

Juniper (Juniperusoxycedrus L.): They report that the antiseptic and antiparasitic effects of juniper
tar are due to phenol derivatives (gaiacol, ethyl, creosol) in its composition (Erdemir, 2007).

Flax (LinumusitatissimumL.): Yellowish-brown, a protective oil of the dietary antiparasitic effect,
high iodine number of unsaturated fatty acids (linoleic, linolenic and oleic acids) are reported to
contain (Baytop, 1963) Flax seed preserves the crawl and digestive tract (Kaya, 2008). Bezir oil,
buffalo skin tick treatment, sun burns, bit-fleas and nocturnal was determined to protect the hold. It
can be said that the practices are of a rational nature that overlaps with the literature (Sinmez and
Yasar, 2017).

Apple (MaluspumilaMill.): Reported that apple cider vinegar is antiseptic effective (Javanmardi et
al, 2003). It was. It can be said that the use of vinegar for antiseptic purposes is similar to the
literature (Sinmez and Yasar, 2017).

Hibiscus (MalvasylvestrisL.): Because of the protective, softening effect of the leaves of the
hibiscus, it can be used as a pain reliever in oral and dental abscesses, some skin diseases and boils
(Kogoglu et al., 1996). 1963). It can be considered that the mulching of the hibiscus leaf for the
purpose of maturing boils and relieving pain in bee stings is among the rational practices that
overlap with the above literature data (Sinmez and Yasar, 2017).

Chamomile (Matricariachamomilla L.): Chamomile is antispasmodic, degassing and soothing;
(Kaya S. 2008) reported that terpenic substances in the composition of daisy are antispasmodic,
antibacterial and anti-inflammatory and also used as infusion as antipyretic, sedative, perspirant,
intestinal gas relievers and painkillers (Yazar et al. 2007). In cases of tympani and sheep occurring
in sheep, it can be said that the infusion of chamomile flowers in the form of infusions for one to
two liters is a rational treatment example that is in line with the literature (Sinmez and Yasar, 2017).
Pine (Pinusnigra L.): Pine gum, Turkish codex adhesive adhesive (emplastrumadhaesivum),
veterinary medicine used in the cantarid patch (emplastrumcantharidum) and the name of the
preparations are registered with the name of the cantarid pomad (Erdemir, 2007), resin, 70-90% of
the resin. That up to 30 are composed of essential oils (Kaya S. 2008); pine tar antimicrobial (Kizil
et al. 2002), have reported wound-healing effects (Sinmez and Yasar, 2017). It is applied in the
treatment of abscess, cattle external parasitic and fungal infestation (Trichophytosis) treatments and
to stop bleeding in horn fractures; pine resin was used for burn and open skin injuries (Sinmez and
Yasar, 2017). The use of pine tar, gum and resin in the treatment of antiseptic, antiparasitic, wound



and burns can be said to have a rational quality that is consistent with the above literature
information (Sinmez and Yasar, 2017).

Pervin (Plantagolanceolatal..): The composition of pervin is musilage, tannin and pectin, emollient
effect is due to mucilage, anti-inflammatory, softening, wound healing and antimicrobial effect
reported (Kaya 2008). In the treatment of abscesses, weed was used as a mush and softener. It can
be said that the application has a rational feature that overlaps with the above literature information
(Sinmez and Yasar, 2017).

Oak (Quercus pubescens L.): The effect of oak bark is composed of tannins, pectic acid, mucilage,
magnesium and potassium salts (Kaya, 2008); oak bark is antibacterial and antifungal effective
(Sohretoglu et al. 2007). It can be said that oak bark is used in the treatment of open wounds and
abscesses in powder form, and the use of infusion form in diarrhea treatment in calves is included in
the rational practices that overlap with the literature information (Sinmez and Yasar, 2017).

Willow (SalixalbalL.): The antipyretic, appetite-enhancing, strengthening properties of willow tree
leaves and the pain-reducing, antipyretic and inflammation-suppressing effect of the active
ingredient of the willow bark extract are considered. It can be said that the willow leaf infusion used
has a rational quality (Sinmez and Yasar, 2017).

Wheat (Triticumaestivum L.): In the treatment of horses' water pot and emphysema, it was
determined that the boiled wheat was put into a cloth bag and the vapor of the horse was tied to the
head of the horse. It can be argued that the practice has a rational quality that can serve as an
example for complementary and supportive therapies (Sinmez and Yasar, 2017).

Mistletoe-Gokce (Viscumalbum L.): In the composition of Gokce, viscose, tannin, urson, inocyte,
an alkoloid (viscotoxin) and one acid, and the other neutrophsin (sapotoxin) are two glycosides
(Baytop, 1963); reported that mistletoe has been used in various cancer cases and in the treatment of
some cardiovascular diseases, and that viscotoxins in its composition have cytolytic effect on tumor
cells and polyholosides are effective against cancer was used (Ergun and Deliorman, 1995).
Considering that mistletoe has immunostimulatory, softening, expectorant and expectorant effects
on the airways, it is said to be rational (Sinmez and Yasar, 2017).

Onion (AlliumcepaL.): Onion is a drug containing antibiotics that inhibit certain bacteria and
microorganisms (Benkeblia, 2004); The onion burning, startle effect of the essential oil bearing
allylpropyldisulfide, and the fire-preventing effect of the structure of flavonoids (quercetin) is due
to report (Kaya, 2008). Abscess treatment in cattle, crushed and thin in case of ash cooked onion
porridge applications can be said to be used in parallel with the literature data (Sinmez and Yasar,
2017).

Sugar Beet (Beta vulgaris L.): It reports that sugar beet has antioxidant and anti-inflammatory
effects (Chakole et al, 2011). Boiled beet was used to reduce the horns of cattle with pointed and
long horns. It can be argued that its use as a maturing and wound healing is a rational practice
which is consistent with the literature knowledge (Sinmez and Yasar, 2017).

Cabbage (Brassicaoleraceal..): The cabbage leaf is dressed externally to heal boils and purulent
wounds, cabbage leaves and seeds also have worm-reducing and slurry effects. In this context, it
can be said that the uses have a rational character that overlaps with the literature data (Sinmez and
Yasar, 2017).

Lemon (Citrus lemon L.): Lemon extract is reported to be antiseptic effective. It was determined
that lemon juice was dripped into the eye for antiseptic treatment in the treatment of infectious
keratoconjunctivitis, and it was drunk as antiparasitic in the treatment of scabies and internal
parasites. It can be said that the applications have a rational quality parallel to the literature data
(Sinmez and Yasar, 2017).

Tea (Camelliasinensis L.): Tea astringent and toughening effect of the composition of tannic acid
(5,10) is known to come from the combination of. . When the calming and astringent effect of tea is
considered, it can be argued that the applications are rational (Sinmez and Yasar, 2017).

Pumpkin (CucurbitamoschatalL.): It reports that the antihelmentic effect of pumpkin seed is due to
the resin called peporesin (Sucu, 1978.). It may be suggested that the antiparasitic effect should be
supported by clinical studies to be used in animal health (Sinmez and Yasar, 2017).



Red pepper (CapsicumannuumL.): Used in coughing disease in red pepper used in appetite-
enhancing, secretion-enhancing and sweating effect reports (Kaya, 2008). In the treatment of
rhinitis in sheep, chickens in the treatment of pseudopulmonary disease was determined that the
application of red powder pepper. Data can be considered as a supportive treatment example
(Sinmez and Yasar, 2017).

Maize (Zeamays L.): In many published scientific studies, it is reported that corn tassel has
antioxidant, antidepressant, diuretic, kidney protective and hyperglycemic reducing effects and
these effects are caused by flavonoids and terpenoids in the structure of corn tassel. It was
determined that sheep and goats were given infusion of corn tassels for incontinence and diarrhea
treatment of calves. It can be argued that the use of maize tassels has a rational character that is
consistent with the literature (Sinmez and Yasar, 2017).

Garlic (AlliumsativumL.): Garlic accelerates the healing of wounds and antiseptic effect (Baytop,
1999), garlic as a worm lowering ascites and oxides effective against ascites (Javanmardi et al,
2003); Ancylostomacaninum, Necatoramericanus), Capillariature, sarcoptic scabies and some
protozoa species (such as Entemoebahistolitica, Giardiatures) is effective (Kaya, 2008); reported
that the application of topical garlic gives successful results in the treatment of trichophytosis of
cattle was applied (Sharma and Dwivedi, 1990). It was also reported that garlic was applied to the
mouth of the animal in a cheesecloth in the form of a gem in the removal of leeches from the mouth
and throat. It can be argued that the use of garlic for startling, wound healing, antiseptic,
antimicrobial, antiparasitic and antifungal effects is one of the rational practices that overlap with
the literature data (Sinmez and Yasar, 2017).

Olives (Oleaeuropaeal.): Olive oil is softening and sliding effect (Baytop, 1999), cattle cattle
tympani treatment to reduce the stability of foam can be used to report that the olive oil has
antibacterial properties (Rose and Issi, 2010). As a curative, it can be argued that the use of
rumentimpanisi and foam extinguisher and constipation effect in constipation may be included in
rational treatment practices that are consistent with the literature (Sinmez and Yasar, 2017).

Thyme (Thymusvulgaris): More seeds are used Thymol and Carvacrolad. Antimicrobial (Agnihotri
and Vaidya, 1996), bactericide and bacteriostatic (Burt and Reinders, 2003), anticoxidial
(Giannenas et al, 2003), antifungal (Pina-Vaz et al, 2004), antispasmodic (Meister, 1999) and
antioxidant (Lee and Shibamoto, 2000) has the effect.

Celery (Celeriac): More leaves are used. Phthalidesad contains the active substance. It has digestive
stimulating and appetite enhancing effect, nematicidal and antifungal effect and antioxidant effect
(Sinmez and Yasar, 2017).

Sage (Sage): More leaves are used. It contains the active ingredient Cineolad. Digestive stimulant
and antiseptic (Quick, et al, 2003), antioxidant (Campanella et al, 2003) and has antidiabetic effect.
Ginger (Zingiberisrhizoma): More rhizoma is used. It contains the active ingredient zingorolead. It
has antimicrobial effect (Maity et al, 2000), antioxidant (Halvorsen, et al, 2002), antidiabetic and
antifungal (Agarwal, 2001).

Laurel (Laurel): More leaves are used. It contains the active ingredient Cineolad. Appetite enhancer,
digestive stimulant and antiseptic (Quick, et al, 2003), bactericidal and bacteriostatic (Burt and
Reinders, 2003) has the effect.

Basil (Basil): More leaves are used. Antimicrobial (Elgayyar et al, 2001), antifungal (Montes-
Belmont and Carvajal, 1998.), antioxidants (Campanella, 2003) and antistress (Maity et al, 2000)
shows the effect.

Clove (Clove): More flowers and seeds are used. It contains the active substance Eugenolad.
Appetite enhancer, digestive stimulant and antiseptic (Quick, et al, 2003), antimicrobial,
bactericidal and bacteriostatic, antifungal and antioxidant (Teissedre, and Waterhouse, 2000) has
the effect.

Mustard (Sinapisalba L.): More seeds are used Allylisothiocyanate. Appetizing and stimulating the
digestion and antioxidant has the effect (Quick, et al, 2003).

Coriander (Coriander): More leaves and seeds are used. It contains the active substance linalolad.
Appetite enhancer and digestive stimulant (Quick, et al, 2003), diabetic (Gray and Flatt, 1999.),



antifungal (Basilico and Basilico, 1999.), antioxidant (Campanella, et al, 2003), hypolipidemic
(Chithra, and Leelamma) , 2000), antimicrobial (Singh et al, 2002), hypocholesterolemic (Chithra,
and Leelamma, 1997) and has anticonvulsant effect.

Horseradish (Cochleariaarmoracia): Root is mostly used Allylisothiocyanate. Appetizing (Quick, et
al, 2003) and has a digestive stimulating effect.

Mint (Peppermint): More leaves are used. It contains the active ingredient mentholad. It has an
appetite enhancing, digestive stimulating and antiseptic and antifungal effect (Montes-Belmont and
Carvajal, 1998).

Black pepper (Pipernigrum): More fruit is used. Piperinead active substance. Digestive stimulants
(Quick, et al, 2003), antimicrobial (Dorman and Deans, 2000), anti-inflammatory (Mujumdar et al,
1990), antifungal, larvicidal (Park et al, 2002) and has antidiabetic effect.

Nutmeg: More seeds are used. It contains the active substance called Sabinene. It has an anti-
digestive and diarrhea effect (Quick, et al, 2003 and antimicrobial (Dorman and Deans, 2000).
Rosemary (Rosmarinusofficinalis L.): More leaves are used. It contains the active ingredient
Cineolad. Digestive stimulating and antiseptic (Quick, et al, 2003), antimicrobial (Del Campo et al,
2000) and antioxidant (Campanella, et al, 2003) has the effect.

Cinnamon (Cinnamon): More bark is used. It contains the active substance Cinnmaldehyde. It has
an appetite enhancing and digestive stimulating effect (Quick, et al, 2003), antibacterial (Agnihotri
and Vaidya, 1996) and antifungal (Montes-Belmont and Carvajal, 1998).

Parsley (Parsley): More leaves are used. Apiolad active ingredient. It has an appetite, digestive
stimulus and antiseptic effect (Quick, et al, 2003).

Cumin (Carumcarvi): More seeds are used. It contains the active substance called cuminaldehyde. It
has digestive stimulating (Quick, et al, 2003), bronchodiladator (Boskabady, at al, 2003),
antiulcerogenic (Khayyalet al, 2001) and antibacterial (Singh et al, 2001).

Anise (Anise): More seeds are used. It contains the active ingredient anotholead. Digestive
stimulant and antiparasitic (Quick, et al, 2003), antibacterial (Singh et al, 2001)) and antifungal
(Soliman, and Badeaa, 2002) has the effect.

ANTIOXIDANT ACTIVITIES OF AROMATIC PLANTS

The antioxidant activity of aromatic plants is related to phenolic compounds in their structure.
Flavonoids, phenolic acids and phenolic terpenes are the most common compounds (Hindi, 2013).
The antioxidant effect of phenolic compounds is due to properties such as free radical scavenging
(Rice-Avans, et al, 1995), compounding with metal ions (metal chelating), and preventing or
reducing singlet oxygen formation (Rice-Avans, et al, 1995). These compounds can give hydrogen
to the hydroxyl groups in aromatic rings to prevent oxidation of lipids and other biomolecules
(protein, carbohydrate, nucleic acids) by free radicals (Burda and Oleszek, 2001). Flavonoids and
other phenolic compounds are mostly found in the leaves, flowers and woody parts of the plant.
Therefore, generally aromatic plants, leaves and flowers are dried in the form of drugs (Baytop,
1999) or extraction, distillation methods are used in the form of essential oil extracts (Bostoglou,
1997). Because the chemical composition of aromatic plants varies depending on many factors,
antioxidant effects may also change (Akgul and Ayar, 1993). Grown in Turkey and grown 31 kinds
is examined on sunflower oil impact aromatic plant antioxidant is with rosemary effect most
powerful antioxidant and followed by the sage, sumac, thyme, marjoram and have determined that
zahter the item (Akgiil and Ayar, 1993).

CONCLUSIONS AND RECOMMENDATIONS

Utilization of aromatic plants and extracts from these plants will become an increasingly common
trend in all societies and animal nutrition will take the necessary share of this development. Our
country has an important potential in terms of natural and cultured medicinal and aromatic plants
with its rich plant diversity, wide area and structure with different climates. As a country, this
advantage should be evaluated. Herbal treatment practices used in veterinary medicine are very
similar to the current treatment methods. It has been demonstrated by many researchers that plant



drugs, aromatic plants and essential oils obtained from these plants are highly effective against
pathogenic microorganisms and show strong bacteriostatic, bactericidal, antiparasitic and fungicidal
effects. However, it is important and necessary to establish the scientific existence of these effects;
It was determined that complementary and supportive treatment in veterinary medicine could be
gained new knowledge and dimensions in veterinary pharmacology literature.

As a result, synthetic drugs that are prohibited for use in organic animal husbandry such as
antibiotics, considering the positive effects of herbal drugs, aromatic plants and extracts on
complementary and supportive treatments of various animal species due to their appetite enhancing,
digestive stimulating, wound healing, antimicrobial, antioxidant, antifungal and antiparasitic
properties. It can be argued that preferring growth-stimulating agents will make positive
contributions.
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Abstract

The materials of research of the populations of Scots elm Ulmus glabra Huds (Ulmaceae) in
Georgia are given in the paper; the map of distribution of the species in GIS program is prepared.
The morphological study of a leaf of U. glabra has been carried out. It is established that in the
national scale of Georgia the populations slightly differ that is expressed in statistically processed
material. The research has shown that U. glabra in Georgia is not characterized by broad ecological
amplitude. With the purpose of species conservation, seeds are collected from different locations,
then processed and stored in a Seed bank.

Key words: Ulmus glabra, Location, Leaf morphometry, Conservation.

INTRODUCTION

Scots elm in Georgia grows in the middle belt of mountains, mostly at the altitudes from 800 to
1700 m above sea level. It is a tree of height up to 30 m. It never creates independent cenoses. It is
distributed phragmentarily, mostly in moist habitats, shaded areas of ravine edges, in mesophilic
forest gaps etc. Basins of mountain rivers are favorable for its spread (Jlomyxanos, 1958;
Ketskhoveli, 1960; Kvachakidze, 2001; Akhalkatsi, Tarkhnishvili, 2012).

As a rule, it is the dominant species in formation of deciduous habitat type forest. The massive
drying of this plant in 1970s in Georgia has been caused by fungal disease Ophiostoma ulmi
(Buisman) Melin & Nannf., which later in Europe was named as Dutch EIm Disease (DED) (Gibbs
et al, 1994; Jirisoo et al, 2019). As a result, the Scots elm were listed in Georgian Red list, as
vulnerable (VU).

MATERIALS AND METHODS

The subject of the research is Scots elm -Ulmus glabra Huds (Ulmaceae). We have studied its
spread, frequency in natural forests and morphology of a leaf. The goal of the study is to specify the
area of U. glabra in Georgia, study the level of variability of morphological traits, taking into
account the ecological peculiarities within the area of population of Scots elm and carrying out of
conservation measures.

The field studies were conducted in 2016-2019 in various regions of Georgia in the areas of spread
of U. glabra. The sample areas 100 m? have been taken, and inclination of slope, exposure, GPS
coordinates, type of soil, type of forest, height, diameter and age of tree, density of stand, young,
undergrowth and ground cover of the target species have been recorded (FAO, 1981; Kangas,
Maltamo, 2009; Aptsiauri, Aptsiauri, 2012). The map depicting the area of spread of the species has
been prepared with the use of GIS program (http://diva-gis.org; Borlea,1995; Gagnidze, 2005).

The flora of that habitat has been recorded. The districts distinguished by high fruit yield have been
separated as temporary seed sections (seed stands and seed production areas). With the purpose of
comparison of populations of the plant spread in various regions of Georgia the morphometric study
of leaves has been conducted (INRA descriptors; Myking & Yakovlev, 2006).




324 samples of leaves have been taken. In each population sound mature leaves have been collected
from each tree, each leaf has been digitalized and the morphometric parameters have been measured
with the precision 0.01 cm by the program ImageJ 1.47v (Image Processing and Analyses in Java).
The material collected in the field was also processed as herbarium samples.

The morphological traits of leaves have been processed in the program ImageJ

The populations have been estimated by means of one-variable ANOVA: Single Factor ANOVA
and the statistical hypothesis has been estimated by P-value. With the purpose of finding of
differences between populations according to average meanings of each descriptor the Tukey-
Kramer Multiple Comparisons test has been used.

Seed of elm has been collected and processed for storage in the Seed bank (Handbooks for
Genebanks, 2006; ISTA, 2016).

RESULTS AND DISCUSSION

U. glabra has brevipetiolate tapering elliptical or obovate leaves of big size. The leaf blade near
base is asymmetric, both surfaces are rough. The edge of leaf is double-serrated. The tree flowers in
late March - April, the fruit matures in May-June.

Overall spread: the entire Caucasus, Black Sea coast, Middle and North Europe, sub Mediterranean
region, Asia Minor (Stoyanov, 2004; Ruch et al, 2015; Hytteborn et.al, 2017).

The researches have been conducted in 7 regions of Georgia (Lagodekhi, Sagarejo, Mtskheta,
Tetritskaro, Keda, Khevsureti and Borjomi), 4 locations (Bor.1, Bor.2, Bor.3 and Bakur.) have been
considered in Borjomi. In total 10 locations of U. glabra have been considered.

In the area of Scots elm, are found mostly young trees, there is good young growth (70% of the
studied locations are the good young generation) Rarely, e.g. in Tetritskaro district, dense planted
stand of Scots elm is remained, with age specimens (older than 100 years); its reforestation is good.
The coordinates of the location: 44.505798 N, 41.618349 E; ALT 1394.
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Fig. 1. Spread of U. glabra in Georgia.
After estimation of the habitats it has been established that this species grows mainly in
homogeneous habitats, above 800 m, in deciduous forest on moist half shaded slopes, together with
other species (Fagus orientalis, Acer laetum, Acer platanoides, Tilia caucasica, Fraxinus excelsior,
sometimes Taxus baccata L.). Ten locations, code of location, coordinates and altitude above sea
level are presented in the Table 1.
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Table 1. Locations of U.

glabra with coordinates and leaf samples

# | Region Lokation Code | Semples | Longitude | latitude Altitude
of leaf (m)

Daba Bakuriani, BAK |34 43.481659 | 41.725965 | 1580
village Andeziti
Borjomi forestry BOR-1 | 26 43.218157 | 41.755875 | 998
district, Tadzrisi

1 | Borjomi section
Borjomi-Kharagauli | BOR-2 | 32 43.391252 | 41.880651 | 988
National Park
Borjomi forestry BOR-3 | 28 43.388797 | 41.877562 | 801
district, village Rveli

2 | Mtskheta | village Bevrety MTSK | 28 44623888 | 41.766046 | 940
(Tsodoreti)

3 | Sagarejo Mariamjvari Nature | SAG 20 45.383845 | 41.767902 | 1466
Reserve

4 | Tetritskaro | village abukiani, TET 76 44505671 | 41.618338 | 1442
amlevi, Qsovreti

5 | Khevsureti | Shatili-Mutso road | KHEV | 22 45.199000 | 42.638915 | 1390

6 | Keda Mount Koslitavi KED 34 46.28562 | 41.84603 | 1417

7 | Lagodekhi | Lagodekhi protected | LAG 24 42.03739 | 41.53288 | 587
area

Eight morphometric descriptors characteristic for elm U. glabra have been described (Fig.2): area
of leaf blade; maximum width of leaf blade; length of leaf blade, measured from short base of leaf
blade up to maximal width of a leaf; width of leaf blade, on the 50% of length of leaf blade, taken
from short part of base of leaf; leaf width in the top of leaf on 90% of the length of leaf blade, taken
from short blade; length of leaf petiole; asymmetry of base of leaf and length of leaf blade.

# | Descriptor

Absolute measure

1 LA leaf blade area

2 HW - leaf blade width at its widest point
3 PMPW

Leaf blade length, measured along the shorter side of lamina, starting from the leaf base to
the point of maximum leaf width

PL - petiole length;

BA - leaf base asymmetry;

BL - blade length

~N|o| o b~

PW!1 - leaf blade width at 50 % of leaf blade length, measured along the shorter side of
lamina

8 PW2 - leaf blade width at 90 % of leaf blade length, measured along the shorter side of
lamina
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(Fig.2.) Descriptors of leaf of U.glabra

Table 2. Maximal and minimal meanings of 6 parameters of leaves in populations of U. glabra

N | Character | Index | BAK | MTSK | BOR-1 | BOR-2 | BOR3 | SAG | TET | XEV | AJAR | LAG
1| LA min 8.2 166 | 238| 161| 227| 432 86| 100| 312| 154
max 1322 | 1478 | 1604 | 1065 | 1962 | 913 | 1520 | 1477 | 1573 | 1200
2 | HW min 2.9 41 45 4.0 44| 57 3.0 3.1 5.0 3.9
max 10.4 122| 124| 102| 146| 82| 107| 113 125 102
3 | PMPW min 17 2.4 3.9 2.9 27| 52 16 2.1 3.6 2.4
max 10.0 97| 113 88| 113| 95| 104 8.2 108 | 101
4 | BA min 0.1 0.1 0.1 0.1 01| o1 0.1 0.1 0.1 0.0
max 12 12 0.9 1.2 20| 13 26 18 18 12
5 | BL min 4.1 6.3 7.9 8.1 81| 109 3.8 4.4 8.6 6.2
max 21.0 200| 221| 166| 1904| 176| 205| 173| 204 202
6 | BLHW min 1.4 1.4 1.4 16 13| 18 0.9 1.0 14 15
max 22 2.0 21 1.9 25| 22 2.9 21 2.1 21
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Fig. 3) U. Glabra leaf morphotype: (A) Ulmus glabra morphotype: long tapering leaves, acute
lateral lobes (ALL) absent. (B) Ulmus glabra morphotype: short tapering leaves, with acute lateral
lobes.




The ratio of both monotypes has been determined. In particular, the B morphotype amounts to 12%

of leaf samples.

Table 4. Average area of leaf, estimated by means of Single Factor ANOVA

ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 35799.7394 9 3977.7488 | 3.4414 0.0005 | 1.9097
Within Groups 364094.8319 | 315 1155.8566
Total 399894.5712 | 324
Level of significance 0.05

As we see from the Table, based on the analysis of locations of elm, the P-value equals 0.0005; this
means that we obtained certain differences in the studied locations according to area of leaf. These
differences are seen in detail by Tukey-Kramer Multiple Comparisons test. More specifically we
have differences between the Bor.1 - Xev, Bor.1 - Keda, and Keda - Xev, Keda - Lag. locations. In
the remaining locations area of leaf blade is almost identical and varies from 56 sm? to 75 sm?.
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TET KHEV KED

Fig. 4. Average area (Tukey-Kramer Multiple Comparisons) of U.glabra leaf plate at

different locations

Graphical data processing using Boxplot was used to identify the center of data, dispersion, spread,
skewness for each leaf descriptor.
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Fig. 5. Leaf blade area (LA) cm?

Homogeneous data on leaf area in U. glabra populations are presented in the interval of 40-120
cm?. A very different location was found in Borjomi 1, where we have the largest leaves. The
location of Khevsureti shows small leaf size.

For the purpose of conservation of the species, seeds from the trees U. glabra in the phase of seed
maturation were collected from three seedling sites (Keda, Tetritskaro and Lagodekhi), where the
species is distinguished by high seed yielding. The collected seeds were processed according to
standard rules and stored in the Seed bank.

CONCLUSIONS

The phytosanitary status of elm forests described in various regions of Georgia within the
framework of the research is satisfactory. The age of trees U. glabra is mainly 25-35 years. It has
been found that aged Scots elm specimens, like elms in general, are almost nonexistent due to
Dutch EIm Disease. In Tetritskaro municipality there are relatively elderly survivors (100 years or
more) that survived the conditions of high level of the epidemic.

In the locations with less anthropogenic load natural regeneration of elm forests is high. In 70% of
the recorded locations young sprouts and young trees have been mentioned (or recorded).

The researches have resulted in preparation of the map describing spread of U. glabra in GIS
program; data base has been made.

The research has shown that U. glabra in Georgia is not characterized by broad ecological
amplitude, respectively, the eight descriptors of leaves of elm, described by us, are stable in the
studied populations. Statistical studies revealed no strong differences in leaf shape between most
locations; we found differences in leaf sizes of Bor.1 - Xev, Bor.1 - Keda, and Keda - Xev, Keda -
Lag. All three of these locations (Bor-1, Keda, Xev) differ by ecological and climatic parameters.
Three samples of seed of U.glabra taken in 2018 are stored in the Seed bank.
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Abstract

Nowadays, heavy metals that have become widespread in ecosystems such as soil, water and air
have become actually an important environmental problem threatening the life of all organisms on
Earth. Aluminum, vanadium, arsenic, mercury, lead, cadmium and selenium are toxic. Due to their
toxic effects heavy metals cause deterioration of many physiological events in plants such as
transpiration, stoma movements, water uptake, photosynthesis, enzyme activity, germination,
protein synthesis, hormonal balance. Therefore, measures should be taken like; leaving the pollutant
as it is, prohibiting the use of that area, immobilizing the pollutant in the region and keeping the
area under control, keeping control of the transition to other areas, removing contaminated soil in a
special disposal area, cleaning the soil in or outside the region and using pesticides more carefully.
Heavy metals cause significant disturbances in human health. These are, DNA damage, oxidative
protein degradation, mitochondrial damage, autoimmune diseases (ulcerative colitis, rheumatism,
etc.) organic diseases (kidney disease, allergy, eczema, asthma, etc.) and neurological disorders
(depression, migraine, Alzheimer's and Parkinson's disease). As a result; with this research it is
planned to increase the level of consciousness by discussing the damages of heavy metals to soil,
plants, environment and human being. This study is thought to shed light on other related
researches.

Key words: Heavy metals, environment, plant

INTRODUCTION

Nowadays, heavy metals, which have become widespread in ecosystems such as soil, water and air,
have become an important environmental problem threatening the life of all organisms on Earth's
surface. The main factors causing heavy metals to spread to the environment are industrial
activities, exhausts of motor vehicles, mine deposits and enterprises, volcanic activities, fertilizers
and drugs used in agriculture and urban wastes. (Stresty ve Madhava Rao, 1999; Oktiiren, Asri ve
Sonmez, 2006).

While zinc, manganese, cobalt, copper, nickel and molybdenum are the absolute essential elements
for the development of plants, heavy metals that reach the ecosphere, aluminum, vanadium, arsenic,
mercury, lead, cadmium and selenium are toxic. Excessive accumulation of heavy metals in tissues
and organs, whether or not an absolute necessary element for plant development, adversely affects
the development of vegetative and generative organs of plants (Giir and friends. 2004). Heavy
metals cause many physiological disturbances such as transpiration, stoma movements, water
uptake, photosynthesis, enzyme activity, germination, protein synthesis, membrane stability and
hormonal balance (Kennedy and Gonsalves, 1987). Toxicity can vary from metal to metal as well as
from organism to organism. Positive or negative (toxic) effects are not only related to the type and
concentration of the element but also to the genetic behavior of different species. (Haktanir and
Arcak, 1998; Oktiiren, Asri ve Sonmez, 2006).
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Heavy metal activity, which is mostly increased by decreasing pH in soil, can be prevented by
immobilization of organic compounds in soil. This can reduce the usefulness of Cd, Mn, Ni and Zn.
Acidification increases in soils affected by acid rains and hence the increase of heavy metal
mobility in soils increases the intake of heavy metals by plants except Mo. Heavy traffic on
motorways significantly affect agricultural soils at the motorway in terms of heavy metal pollution
and the pollution of Cd, Pb and Ni in this type of farmland has increased significantly (Sari, T.,
2009; Seven ve ark., 2018).

MATERIAL AND METHODS

The removal of pollutants in the soil can be an economical option, especially when it is considered
important to reuse this area. There are many methods for physical, chemical, thermal and / or
biological processes for the treatment of polluted soil. The choice of the appropriate soil treatment
method depends on factors such as the characteristics of the region, the type of pollutant to be
removed, the concentration and the subsequent use of contaminated land. Dirt removal is usually
accomplished by refilling the contaminated area then by filling the isolated or cleaned soil again.
However, researches on in-situ technologies have accelerated in recent years without digging the
soil. (Kocaer, F. and Baskaya, H., 2003; Seven ve ark., 2018).

Soil, chromium, cadmium, nickel and lead pollution are also found in soils in many parts of the
world. Cr, Cd, Ni and lead pollution creates environmental pollution problems, especially by mine
digging and smelting activities, sewage water and other waste disposal or spreading after burning
(Patterson, 1971). Cadmium and lead cause serious health problems in humans and animals as
environmental pollutants (Lisk, 1972); chromium is an essential micro element and While high
concentrations are a toxic element for mammals and other animals (Mertz, 1982), nickel is a
possible carcinogenic element for the same group of organisms. (Lisk, 1972). However, nickel is
considered to be an essential nutrient for higher plants (Brown and friends, 1987; Yildiz, 2001).
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DISCUSSION

Soil worms increase the metal mobility and the metal transfer to the plant in soils contaminated by
metals, however, they are more resistant to metal toxicity than other members of the soil fauna, they
can accumulate metals and increase the amount of metal that can be taken. Heavy metal
accumulation in soil worm tissues, accumulation capacities of soil worms may vary depending on
the toxicity of metals in earthworms, heavy metal species and ecological categories of soil worms.
For example; While endogeic species accumulate higher amounts of Kadmium than epijeic and
anecic species, anesic species accumulate Zn in higher amounts than the other two species.
Lumbricus rubellus tolerates Cu pollution more than Aporrectodea caliginosa. It is found that the
Eisenia fetidae showed the least toxicity in Pb (Hepsen Tiirkay, 2010; Taciroglu. 2016).
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Hepsen Tiirkay (2010), as a result of 90 days incubation study to determine the effects of
vermicompost -which is obtained by composting of hazelnut husk and treatment sludge with soil
earthworms- on biological properties of soils in greenhouse and cropland conditions, it is found that
Zn, which is caused by treatment sludge, has been increased in the soil worm tissues and decreased
in vermicompost. In addition, it is stated that Zn can be removed by means of E. fetida earthworms
(Taciroglu. 2016).

Unal ve ark., (2011), Cr, Pb, Zn, and Cu concentrations were determined by using olives (Olea
europaea) leaf from 3 different regions selected in Izmir-Kemalpasa industrial zone and on 3
different regions on highway and 7 km away from Kemalpasa industry and highway side. It has
been seen that; Cr, Zn, and Pb concentrations in the leaves of the olive plant are higher than the
leaves in the control group, Cu concentrations were found to be low only at the cement plant and at
the roadside point. The highest heavy metal pollution was detected at the cement plant and at the
roadside point, while the lowest metal pollution was determined at the selected point as the control
group. As a result, it is concluded that olive plant is a suitable bioindicator for monitoring all four
metal elements studied since it can show short term changes of pollution in land ecosystems.
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Fats usually contain small amounts of heavy metals. Micro metals are transmitted from muddy
seeds or fruit to oil by natural means or during processing of raw materials from metallic equipment
or from containers used during storage or transport (Giimiigkesen ve Yemis¢ioglu, 2010). In a
study, the comparison of the content of iron and copper in natural olive oil was made between two
oil production systems. Iron and copper levels in the oils obtained from old processing systems
(conventional press and super press) were found to be higher than those obtained from new systems
(continuous decanter and sinolea) (Garrido ve ark., 1994; Biiyiikgok ve Otles, 2011).

Vegetable oils produced without natural refining, such as extra virgin olive oil and sesame oil,
contain relatively high amounts of transition metals. (Choe ve Min, 2006). In extra virgin olive oil,
the soil can be decontaminated by micro amount of Cu and Fe which can be transmitted from
chemical fertilizers, storage containers and/or processing equipments (Ering ve Kiralan, 2008). In
olive oil, Fe is undoubtedly found in the highest amount (Leonardis ve Macciola, 2002). Fe and Cu
amounts are found respectively to be between 0.5-3.0 and 0.001-0.2 mg / kg for extra virgin olive
oil. The other metals in olive oil are Cr, Mn, Sn, Ni and Pb and their amounts do not exceed several
ug / kg. (Ering ve Kiralan, 2008). In refined olive oil, metal content is less than the metal content of
natural olive oil due to refining process (Leonardis and Macciola, 2002; Biiyiikgok ve Otles, 2011).

Improvement of agricultural land can lead to significant changes in soil and soil crop composition
(Notten, et al., 2005). Some fertilizers and chemicals used in agriculture contain high levels of toxic
metals, which could lead to food pollution. In one study; copper fungicide used on grapes has been
reported to cause pollution in wine (Melgar, et al.,2009). The level of heavy metals in wine and
alcohols derived from fruits used in pesticides and fertilizers in Poland, Bulgaria and Italy is found
to be higher than the legally permissible limits of the European Union. (Formicki, et al.,2012).
Likewise; 1t has been found that pesticides used on Durum Wheat are causing cadmium, lead and
arsenic pollution (Atafar, et al., 2010; Tiirkozii ve Sanlier, 2012).
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RESULTS

Heavy metals are known to infect food from fertilizers, tools and equipment in addition to
environmental factors. Mercury compounds can pass into the atmosphere in the form of dust and
gasses and then fall into the earth's waters and soil and into the plants. (Caglarirmak, 2008).
Caglarirmak (2007) pointed out that heavy metals pollute the environment, it is reported that the
regulation and discipline of 1SO 14001 (implementation of environmental management standards)
as well as prevention of all environmental pollution factors is necessary in this direction, first of all,
it has been reported that it is absolutely necessary to mobilize community conscience and
consciousness and to carry out environmental education (Caglarirmak ve Hepgimen, 2010).

Soil pollution factors caused by heavy metals threaten food safety and pose a risk to distrupt soil
flora and soil composition. Heavy metals damage both soil, plants and people. Motor vehicles,
industry, mining enterprises, wastewater and unconscious use of chemical fertilizers causes the
accumulation of heavy metals. The damage caused by heavy metals is a big risk due to long-term
accumulation and causes death as a cause of many diseases. Urgent measures should be taken to
minimize the soil pollution caused by the dangerous heavy metals. In this study; the information on;
the activities causing the accumulation of heavy metals, the damage caused to the plants and people
and how it can be prevented are aimed to be given.
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Abstract

Nitrogen is a nutrient that culture crops need a lot. Nitrogen is important for the development of
fruit eyes in olives, fruit attitude and development of shoots (Sibbett and Ferguson, 2002). Nitrogen,
which is deposited on the leaves during the development period, is mobilized to woody textures and
adjacent fruit eye before the leaf dump. In plants like evergreen olive, the situation is different.
Nitrogenous compounds are stored in leaves, because the life cycle of the leaves lasts more than one
year (Klein and Weinbaum, 1984). It is stated that, in the olive business, fertilization done in the
empty or full year and the amount of N applied in these years can affect the yield significantly. In
this context, it is shown that supplemental N fertilization during the low yield year promotes shoot
growth and increased yield probability in the following year, In contrast, insufficient nitrogen
fertilization in the year of the product also decreased the potential for developing exile in the next
empty year and it is reported that the yield of the product year may be affected (Sibett and
Ferguson, 2002; irget ve ark., 2007). The purpose of this study; is to emphasize the importance of
plant nutrition and fertilization in order to protect both soil properties and to increase vegetative and
generative development in olive cultivation.

Key words: Fertilization, olive, growing, effect

INTRODUCTION

The capacity of the plant to produce sufficient quantity and quality of farina is important in
obtaining the product (Cuevas and Polito, 2004). Macro and micro nutrients play an important role
in the fruiting process .In this context, the importance of potassium in the development of farina
grass pipe is highlighted (Terena and Hepler, 2003). Potassium is an important element in flowering
and fruit formation. Foliar application of KNOs has a positive effect on yield in olive. On the other
hand boron is considered to be one of the important micronutrients due to its effect on plant growth
(Khayyat and friends, 2007). In fact, the effects of boron application on the germination of farina
and germination have been demonstrated. Leaf boron applications in olive cultivation are widely
used because of its efficiency on phenology, yield, oil quality, shoot growth, crown volume, fruit
attitude and hence efficiency (Larbi and friends, 2008; ElI Khawaga, 2003). Product losses occur
due to lack of nutrients in aquaculture in sandy soils. In the studies carried out in the leaves of olive
trees, nitrogen, potassium, phosphorus and boron deficiency were determined (Desoukaye and
friends, 2009; ElI Khawaga, 2007; Acarsoy ve ark., 2011).

24


mailto:cansudolek.90@gmail.com

Figure 1. Olive Trees, Leaf, Flower, Pollen, Fruit and Seed (Anonymous, 2018a).

In fruit trees and woody plants, there is a significant accumulation of nitrogen metabolism (uptake,
transport, distribution and storage) (Titus and Kang ,1982; Kato,1986; Roubelakis-Angelakis and
Kliewer, 1992). In the preparation of fertilization programs, remobilization of nitrogen (re-
transport) is an important issue to be considered. In this context, in woody plants, nitrogen is
remobilized and stored in roots and shoot shells at the end of the season (Titus and Kang, 1982;

Irget ve ark., 2007).
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Figure 2. Plant Nutrient Requirements (Anonymous, 2018b).

MATERIAL AND METHODS

It is stated that the periodicity may affect the nutrient content and the annual nutrient consumption
of the olive tree (Fernandez-Escobar and friends, 1999 and 2004). In this context, nitrogen is stored
in young leaves in the empty year and is mobilized to support development over the full year. It is
stated that a significant portion of nitrogen (> 60%) is stored in fruit at the end of the year and fruits
are in the most powerful attractive force for the N in the shoots (Fernandez Escobar and friends,
2004; irget ve ark., 2007).

Inglese and friends, (1999) indicate that the fat content, the composition and stability of the oil
which is considered as the important quality criteria in olives, can change significantly if the yield is
high or the number of fruits per tree increases (irget ve ark., 2007).
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When the studies on the nutrition and fertilization of olives are examined in our country; a limited
number of fertilization application studies have been seen such as the soil fertilization (Giiner,
1969; Ozelbaykal, 1995) folial fertilization (Cetin and Mendilcioglu 1992) and soil + foliar
fertilization (Candzer and Colakoglu, 1985; Dikmelik et al., 1999). The studies on the subject are
generally aimed at examining the relationship between; the determination of nutritional status of
olives grown in different regions (Candzer, 1978; Zabunoglu et al., 1977; Akillioglu, 1995; Toplu,
2000, Soyergin et al., 2002), the seasonal changes of nutrients (Eryiice, 1980; Piskiilcii, 1981;
Soyergin, 1993; Sarifakioglu, 1995), the product and pruning, the amount of nutrients removed
(Dikmelik, 1984), the nutrition status and yield (Fox et al., 1964) and quality (Seferoglu, 1997; irget
ve ark., 2007).

High productivity in cultivation ranks first among production targets. Fertilization is essential for
fruit formation in hard-core fruit species. The capacity of the plant to produce sufficient quantity
and quality of flower powder is important in obtaining the product. The quality of flower powder is
characterized by the vigor of the flower powder and the germination power (Cuevas and Polito,
2004). As indicated by Zeng-Yu Wang and friends, (2004), flower powder physiology, especially
germination and viability, is important for plant breeding and adaptation (Khan and Perveen, 2006;
Pinillos and Cuevas, 2008; Acarsoy ve ark., 2011).

In the fruit trees, leaf boron applications are effective in terms of yield increase and it is accepted as
a valid method in terms of boron supply to flowers (Brown, 2001). Furthermore, these applications
are preferred due to homogeneous distribution of material and low application concentration
(Khayyat and friends, 2007; Acarsoy ve ark., 2011).

Acarsoy ve ark., (2011) In the study carried out for two years in Domat olive , two different boron
fertilizers, one boric acid and the other liquid, were applied to the leaves in different combinations
with urea and potassium nitrate (KNO3), the effects of this process on the viability of farina,
germination and fruit formation were investigated. While only “liquid boron + urea + KNO3” en
application gave the highest value in the year of full product in terms of farina viability, high values
were determined in all applications compared to control group in empty product year. The highest
values in terms of the germination power of farina in both years were obtained with the same
application. Generally, the single application of urea and boric acid or boron liquid fertilizer has
been found to be effective on the fruit formation. On the other hand, in the empty product year, it is
generally determined that the applications have a positive effect on all three parameters.

Product losses occur due to lack of nutrients in aquaculture in sandy soils (Desoukaye and friends,
2009; El Khawaga, 2007). In this context, 5, 50 and 100 ppm boric acid (33.5% B) applications in
12 aged Arbequina, Bouteillan and Koroneiki olives are stated to increase fruit behaviors
(Desoukaye and friends, 2009; Acarsoy ve ark., 2011).
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DISCUSSION

According to Kamal (2000), Manzanillo and Picual olive varieties showed an increase in fruit yield
with 0.3% and 0.5% borax application (Desoukaye and friends. 2009). When Manzanillo olive trees
are applied with 0.5% urea containing macro and 0.05% boric acid containing micro nutrient
mixtures flower, yield and average fruit weight increased in both nutrients compared to control
application (El Khawaga, 2007). It has been observed that the application of leaf boron applications
before flowering in the same variety increases the fruit behavior, but the application on the
germination of farina has no effect (Perica and friends, 2001). In Gemlik olive varieties;
applications done in three weeks before flowering It is stated that (250 ppm, 500 ppm and 750 ppm)
250 ppm and 500 ppm boron concentrations increase fruit attitude by 50% according to the control
application (Giindesli, 2005; Acarsoy ve ark., 2011).

Ozkaya (2014), In the studies, generally nitrogen, potassium, phosphorus and boron deficiency were
determined in the leaves of olive trees. However, applications to young leaves significantly increase
the risk of damaging the tissue and the delay in administration of nutrients before flowering. No
effective method for foliar fertilization of olives has been found. With multi-mineral leaf fertilizers
prepared with olives at concentrations specific to N, P, K and / or B [(10-33-21+1,8B) and (8-16-
40)] containing a completely organic fertilizer called Fertivant, positive effects have been obtained
to increase fruit quality and yield especially in table olives. As a result of this work; especially,
before flowering mainly P, B and K; while in the small fruit period mainly K type fertilization
application recommended to be applied together.
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Figure 4. Nutrients Required By Plants For Best Growth (Anonymous, 2018d).

Mordogan and friends (2013) have examined the effect of 0, 75, 150 and 225 kg / tree doses of
organic fertilizer (bovine fertilizer) on the nutrient element content of olive soils. They have noticed
that these applications have significantly affected the content of N, K, Ca, Mg, Cu, Na at 0-20 cm
depth; P, K, Ca, Mn, Cu, Na at 20-40 cm depth. Applications did not affect the Fe and Zn content of
soils. 225 kg / tree dose of organic fertilizer has significantly increased the K and Mg content of
soils. According to the organic fertilizer applications, only the Fe and Na contents of the soil
showed significant change over the years.

27



Magnesium and zinc have been shown to be effective in reducing the periodicity. Fertility and
fertilization are negatively affected by zinc deficiency in trees and yield and quality decrease. Zinc
sulphate application of 0.3% -0.5% of the leaves to remove zinc deficiency is recommended in the
period when the flower attitude and the fruits get hazelnut size (Gezerel, 1998; Kalenderoglu,
2010).

Effects of animal fertilizers on olive development, fruit yield, quality and nutrition were
investigated by different researchers (Hegazi et al., 2007; Steve, 2009; Fayed, 2010; Hassan et al.,
2015). Organic fertilizers increase the content of chlorophyll, b and nutrient element content in
olive (Maksoud, 2000; Hegazi et al., 2007; Fayed, 2010). It also improves fruit formation and fat
properties (Hegazi et al., 2007; Fayed, 2010; Ceylan ve ark., 2016).

Jasrotia and friends, (1999), have studied the effect of changing N and K fertilization in olive trees.
Frantoio variety used in this research. 4 N application done of 250, 500, 750 and 1000 g per tree, K
application was applied as 250, 500 and 750 g K20 together with 500 g P.Os per tree which is the
basic dose of P.Os. Fruit formation, yield and fat content at N level of 750 g applied per tree were
high. The highest yield was taken from 500 g K2O per tree. Researchers have also observed that
increased N levels result in a significant increase in growth and production. Thus, in order to
achieve higher fruit formation, yield and fat content in olive trees, 750 g N and 500 g K:O
application per tree were found to be optimal (Kalenderoglu, 2010).
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Figure 5. Simple Plant Deficiency Guide (Anonymous, 2018e).

RESULTS
Low fruit formation in olive varieties is a common problem. Therefore, studies on the development
and morphology of generative organs are concentrated and the importance of criteria such as farina
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viability, germination, grass pipe development and fruit attitude are emphasized (Ateyyeh and
friends, 2000).

Soil properties and plant nutrition are very important in plant cultivation. Cultivation can never be
considered without fertilization. By fertilization, the physical, chemical and biological properties of
soils are improved and more efficient. At the same time, it provides more balanced growth,
durability, high product and quality increase in trees. The purpose of this study; is to emphasize the
importance of plant nutrition and fertilization in order to protect both soil properties and to increase
vegetative and generative development in olive cultivation.
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Abstract

In this study, it was aimed to determine the apple varieties preferences and apple consumption of
the households living in the city center of Antalya. In this regard, consumers' decision to buy
apples, purchasing frequency, supply channel preference, consumption level, attitudes to chemical
drug residues were examined. Data were collected from 300 households by face-to-face interviews.
The data were cross-sectional data for the period February 2017. Consumers were classified as low,
medium-low, medium-high and high-income groups according to their income, and according to
these groups, other variables were interpreted by cross-tabulation. Consumers opinions and
behaviours towards food were scored by a five-point Likert scale.

Consumers gave importance such as being price, quality, appearance, diversity, taste, organic
criteria in the purchase of apples. Consumers' choice of apples differed in parallel with the income
level. As income increased, consumers were also more likely to know about apple varieties. It was
observed that consumers generally know the traditional varieties (Golden delicious, Starking
delicious, Granny Smith, Amasya) and buy it. When the reasons for choosing apple varieties were
examined the taste of Golden and Starking varieties; crisp and hardness of Granny Smith and
Amasya variety were preferred regarding being watery. The most important criteria for buying
apples were factors such as price, appearance, quality, taste and flavour were at the forefront, and it
was determined that the varieties came after these factors.

The most preferred channel for apple purchases was the street market. The most known and most
consumed apple varieties were classic varieties (Starking delicious, Golden delicious, Granny Smith
and Amasya). Developments in the production front, which can convince the consumer, especially
for reliable food (such as organic, good agricultural production), may increase the consumption of
apples.

Keywords: Apple, variety, consumption, preference, Antalya

INTRODUCTION

Today, the issue of nutrition is becoming more and more important. On the one hand, rapid
population growth and urbanisation, on the other hand, there are some differences in the food
consumption habits of the society due to the differences in the social life of the people. In this
respect, fruit and vegetable can be the forefront products that tend to increase consumption (Giil et
al., 2008). Apple is one of the most popular fruits that are grown and traded economically after
citrus fruit and banana. Turkey is the homeland of apple species with a wealth of variety. However,
this diversity of Turkey’s has not been developed to meet the needs of the food industry (Giil and
Erkan, 2001). Approximately 60% of apple production is covered by Isparta, Karaman, Nigde,
Antalya, Denizli and Konya.
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The current food consumption and the consumer's income level are important in the
decisions of the public on food supply (Kog, 1995). It is known that apple consumed fresh in
Turkey. However, fresh consumption, as well as vinegar making, juices, pastries and desserts, are
processed and cooked by consumption. In recent years, the pesticide residues in fruit and vegetable
species and the use of hormones have been affecting consumer behaviour to a great extent. The
awareness of consumers, along with the increasing income and knowledge level, has also caused
some differences in the production techniques. GLOBALGAP protocol was prepared to protect EU
consumers; this protocol was applied in Turkey (Giil et al., 2008). Golden delicious is the most
grown apple in the world. Instead of these traditional varieties, the market share of new varieties is
increasing, and this trend is expected to continue.

One of the important factors affecting the fruit production and trade is new varieties, and the
other is production systems (such as Integrated Fruit Production-IFP) (Giil and Erkan, 2001). In
Turkey, Golden delicious, Starking delicous, Granny smith, Starkrimson and Amasya is more
widely grown, these varieties are classified as varieties traditionally grown in world trade (Giil and
Erkan 2001). This study aimed to examine the perspectives of consumers the apple of Turkey's one
of the major agricultural products. It was observed that the preferences of consumers change over
time. Therefore, it is aimed to determine the consumer's judgment on apple varieties, preferences of
consumers, purchasing channels, consumption structure.

MATERIALS AND METHODS

The material of the study consists of the data obtained from the surveys of the households
living in Antalya. The questionnaire used in the study was prepared based on previous studies. The
primary data obtained through face-to-face interviews. In the study, the sampling volume was
determined to be 300 households. The study was applied to 300 households living in the urban area
of Antalya. The survey was conducted in February 2017. Cross-tabulation was performed in the
evaluation of the data. The questions were prepared according to the Likert scale to measure
consumer satisfaction and preference. According to the average income of the households were
divided into four groups. Households with income groups less than 1500 TRY was identified as 1.
group, households with income between 1501-3000 TRY was Il. group, households with income
between 3001-5000 TRY was Ill. group, households with an income of 5001 TRY and more was
1V. group.

RESULTS AND DISCUSSION
Demographic Characteristics of Households

Consumer-related variables affect the demand for agriculture and food. Socio-demographic
characteristics of consumers are influential on consumption and buying behaviour (Akpinar et al.,
2015). In this study, consumers' demands for apple varieties were determined. Demographic
characteristics of the sample consumer population surveyed such as gender, age, occupation, marital
status, education, household size and lifestyle was analysed.

Accordingly, 45.3% of the 300 interviewees surveyed were male, and 54.7% were female
consumers. Also, according to TUIK 2017 General Population Data, the female population ratio
was 50.4% in Antalya province. Household size was 3-4 people in Turkey and Antalya. Akpinar et
al. (2015) determined that the household size was 3.2 persons in the Antalya. In this study, the
average household size was 3.7 persons. Interviewees were mostly students, civil servants,
tradesmen and merchants. Their educational levels were majority high school.

There are many factors affecting consumption activity. The most critical factor affecting
consumption is income level. There is a direct relationship between income and consumption. (Tar1
and Pehlivanoglu, 2007). Therefore, the income level was accepted as an essential factor in the
study.

13% of the households interviewed had Group | income level, 28% had Group Il income level, 36%
had Group 11 income level, and 23% had Group IV income level. The household interviewed was
predominantly Group Il (Table 1).
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Table 1: Demographic characteristics of households (%)

Income Groups
Variables I I Il v Total/Average
Number of people (n) 39 84 108 69 300
Number of people (%) 13 28 36 23 100.0
Gender of interviews (%
Woman 76.9 58.3 46.3 44.9 54.3
Man 23.1 41.7 53.8 55.0 45.7
Households by income groups (%)
0-1500 100 0.0 0.0 0.0 3.0
1501-3000 0.0 100 0.0 0.0 28.0
3001-5000 0.0 0.0 0.0 100,0 36.0
5001-8000 0.0 0.0 0.0 76.8 17.7
8001-1300 0.0 0.0 0.0 18.8 4.3
13000-20000 0.0 0.0 0.0 2.9 0.7
20000+ 0.0 0.0 0.0 1.4 0.3
Education (%)
Literate 0.6 0.0 1.9 0.0 1.0
Primary education 0.0 7.1 10.2 5.8 7.0
High school 59.0 51.2 49.1 55.1 52.3
College 10.3 9.5 9.3 7.2 9.0
University 25.6 31.0 22.2 17.4 24.0
MSc 2.6 1.2 7.4 10.1 5.7
PhD 0.0 0.0 0.0 4.3 1.1

Consumers' Fruit-Vegetable Purchasing Behaviours

Consumer behaviour is defined as the process of purchasing and exchanging goods (Moven
and Minor, 2001). Individual and non-individual factors affect consumer behaviours. Individual
factors include needs, motives, perceptions, attitudes and experiences (Comert and Durmaz, 2006).
Nowadays, consumers' expectation for product variety related to consumption is increasing.
Numerous goods and services are produced to meet the expectations of consumers. Therefore,
products should be produced by the expectations of consumers. The state, retailers and marketers
should act together to meet consumers' expectations (Oral et al., 2017).

Apple is usually consumed fresh in Turkey. In the world, most of the total apple consumed
type is fresh (68.2%) and processed in various ways (20.9%). In countries such as China, England,
Brazil, Japan and Taiwan, the vast majority (85-95%) were consumed fresh (Giil and Akpinar,
2006). There are many different climate types in Turkey. Turkey's quince, fig, apricot, cherry,
cherry pistachio, walnut, carob, grape, chestnut, strawberry, lemon and apple are received a
significant share in world production (Giil and Akpinar, 2006). Apple has an important place among
soft stone fruits. Isparta, Karaman, Antalya and Konya constitute a large part of the production in
terms of apple production and variety.

The frequency of consumption type of apple in the interviewees was given in Table 2. The
frequency of apple consumption was determined to be between two and three days and daily
consumption.
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Table 2: Frequency of apple consumption (%)

Income Groups

Frequency I 1 11 \Y Total/Average
Regularly daily 17.9 25.0 23.1 27.5 24.0
Irregularly per day 7.7 11.9 22.2 8.7 14.3
Two to three days 23.1 23.8 23.1 33.3 25.7
Two to three times a week 25.6 19.0 15.7 5.9 18.0
Once a week 10.3 11.9 8.3 10.1 10.0
Every fifteen days 12.8 7.1 4.6 4.3 6.3
Once in a month 2.6 1.2 2.8 0.0 1.7
Total 100.0 100.0 100.0 100.0 100.0

The demand for food products is increasing, and in recent years, many studies have been
carried out on food safety for consumers. Consumers' thoughts on the reliability of fresh fruit and
vegetables vary over time. The opinions of the interviewees in the field of research about the
reliability of the fresh fruits and vegetables in terms of health were given Table 3. Accordingly,
8.3% of interviewees did not find it reliable, and 39.3% found it quite reliable. Interviewees

generally found fresh fruit and vegetables as very reliable in terms of health (Table 3).

Table 3. Determination of the safety of fresh fruits and vegetables in terms of health (%)

Income Groups

I ] 11 v Total/Average
Not reliable at all 5.1 7.1 11.1 7.2 8.3
A little reliable 7.7 22.6 14.8 20.3 17.3
Moderately reliable 28.2 28.6 38.9 37.7 34.3
Quite reliable 43.6 35.7 20.4 21.7 28.0
Very reliable 15.4 6.0 14.8 13.0 12.0
Total 100.0 100.0 100.0 100.0 100.0

Apple types preferred by consumers

Turkey is known as the classic varieties such varieties of Starking delicious, Golden
delicious, Granny Smith, Starkrimson and Amasya cultivation is done more. In the world, new
varieties such as Fuji, Braeburn, Gala and Jonagold were prominent (Giindiiz, 1997). In the research
area, it was observed that consumers did not have enough information about new apple varieties.

The level of knowledge about the apple varieties of the interviewees was given in Table 4.
The 75.3% of the interviewees declared that they knew Amasya apple variety, 64.7% of them knew
Golden delicious, 55.3% of them knew Starking delicious, 52.7% of them knew Granny Smith,
18.7% of them knew Red Delicious, 6.7% of them knew Gala, 6.3% of them knew Pink Lady, and
5.7% of them knew Fuji apple varieties. Interviewees responded more than once answers to the
apple variety. In general, interviewees had ideas about the classic varieties (Amasya, Golden
delicious, Starking delicious and Granny Smith). As the level of income increases, interviewees’
knowledge of new apple varieties increases (Table 4).
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Table 4: Consumers' Level of Knowing Apple Varieties (%)

Income Groups

Variety I I 11 \Y Total/Average
Amasya 71.8 73.8 77.8 75.4 75.3
Golden delicious 48.7 60.7 65.7 76.8 64.7
Starking delicious 38.5 50.0 61.1 62.3 55.3
Granny smith 30.8 51.2 59.3 56.5 52.7
Red delicious 12.8 21.4 17.6 20.3 18.7
Gala 5.13 6.0 6.5 11.6 6.7
Pink lady 7.7 6.0 7.4 4.3 6.3
Fuji 7.7 7.1 3.7 5.8 5.7

It was found that the most preferred consumer varieties were predominantly classic varieties.
Starking delicious was the first with 27%, and Golden delicious was the second with 18%. Fuji was
not preferred with 96.3% (Table 5)

Table 5: Prefer apple varieties (%)

Variety Ever Less Sometimes Continuous Always
Amasya 47.0 6.7 15.3 21.3 9.7
Golden delicious 37.3 6.0 14.3 24.7 18.0
Starking delicious 48.0 2.7 6.3 16.0 27.0
Granny smith 48.3 3.0 19.0 22.7 7.0
Red delicious 86.0 1.3 4.0 6.0 2.7
Gala 94.3 0.3 1.7 1.7 2.0
Pink lady 95.7 0.7 2.3 1.3 0.0
Fuji 96.3 0.7 0.3 2.0 0.7

Reasons for Consumers to Prefer Apple Varieties

The reasons why consumers prefer apple varieties were given in Table 6. Accordingly,
individuals often preferred Golden delicious with habit, taste, smell, organoleptic quality and
durability. Granny Smith was preferred in terms of hardness and brittleness. The new varieties were
not included in the ranking because they were not statistically significant.

Table 6: Reasons for choosing apple varieties

Variables I ] 11 v
Taste Starking d. Golden d. Golden d. Golden d.
Durability Amasya Amasya Amasya Golden d.
Habit Starking d. Golden d. Golden d. Golden d.
Organoleptic quality Granny s. Amasya Golden d. Starking d.
Hardness Amasya Granny s. Granny s. Granny s.
Juiciness Amasya Amasya Amasya Amasya
Brittleness Granny s. Granny s. Granny s. Granny s.
Smell Amasya Golden d. Golden d. Golden d.

Good agricultural practices, agricultural production system socially liveable, economically

profitable and efficient, human, animal and environmental health care is the generic name of a
series of applications (Ekmeke¢i et al.,, 2012). The aim of good agricultural practices is the
sustainability of agricultural production without harm to the environment, human and animal health,
protection of natural resources, traceability in agriculture, ensuring food safety .
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Interviewees declared that their consumption could be 78.7% increased with the good
agricultural practices in apple production (Table 7).

Table 7. The effect of Good Agricultural Practice on apple consumption (%)

Status I I Il v Average
Decreases 5.1 4.8 6.5 1.4 4.7
Constant 17.9 15.5 19.4 13.0 16.7
Increases 76.9 79.8 74.1 85.5 78.7
Total 100.0 100.0 100.0 100.0 100.0

Effective Criteria for Apple Consumption and Purchase

In a study conducted on fresh fruits and vegetables in Adana, the most effective criteria for
fresh fruit and vegetable purchases were freshness, health, flavour, quality, hygiene, medicine, and
hormone (Giil et al., 2008). In a different study carried out in Izmir, Ankara and istanbul, nutritional
value, drug, hormone and additive, flavour and price were the most striking features (Akgilingor et
al., 1999).

Table 8 showed that which criteria were considered in apple consumption. In this regard,
consumer rating was determined by using the 5-point Likert scale. The quality, flavour, taste, health
benefits, be organic, be eligible for the palate, water loss, cleaning, sweet, sour, astringent taste,
vitamin and mineral content found important for the interviewees. Price was also an important
factor. Quality, taste, delicate taste, health benefits, be organic, appeal to the taste buds, water loss,
cleaning, sweet, sour, astringent taste, vitamin and mineral content, price, to be cheap, smell,
appearance, insect damage, having pleasant texture, woolliness, useful for body, cracking,
physiological demage, sunburn that is important for consumers.

Table 8: The criteria are taken into account in apple consumption

Variables I I Il \V} Average
Quality 4.5 4.5 4.5 4.5 4.5
Taste 4.5 4.5 4.5 4.3 4.4
Nice taste 4.5 4.5 4.2 4.3 4.3
Health benefits 4.4 4.1 4.2 4.3 4.3
Be organic 4.2 4.2 4.2 4.3 4.3
Appeal to the taste buds 4.2 4.2 4.3 4.3 4.2
Water loss 4.0 4.3 4.3 4.3 4.2
Cleaning 4.4 4.1 4.3 4.2 4.2
Sweet, sour, astringent taste 4.3 4.1 4.2 4.2 4.2
Vitamin and mineral content 4.0 4.1 4.2 4.2 4.2
Price 4.0 4.2 4.0 4.1 4.1
To be cheap 4.3 4.0 4.1 4.0 4.1
Smell 4.0 4.1 4.1 4.1 4.1
Appearance 4.4 3.8 4.1 3.9 4.0
Insect damage 4.0 3.9 4.0 4.2 4.0
Having pleasant texture 4.2 3.8 4.1 3.9 4.0
Woolliness 3.9 3.8 4.1 4.1 4.0
Useful for body 4.3 3.7 3.7 4.2 4.0
Cracking 3.8 3.9 4.0 4.1 4.0
Physiological demage 3.9 3.8 3.9 4.2 4.0
Sunburn 3.9 3.8 4.0 4.1 4.0
Variety 3.9 4.0 3.9 4.0 3.9
Mechanical demage 3.9 3.9 3.8 4.2 3.9

37


https://tureng.com/tr/turkce-ingilizce/appeal%20to%20the%20taste%20buds

Residue problem 3.9 3.8 3.9 4.1 3.9
Nice smell 4.1 3.5 4.0 4.0 3.9
Helping to weaken 3.6 3.6 4.1 4.0 3.8
High fiber content 3.8 3.5 3.7 3.9 3.7
Keep awake 3.6 3.3 3.4 3.4 3.4

Businesses attract consumers with various communication and media. These tools are used
to reach consumers. In addition to the environment and friends, television, newspapers, magazines
and radio broadcasts are preferred. In this way, the companies can maintain their continuity and in
this way, according to the demands of consumers are producing (Karaman et al., 2013). The sources
of information on the reliability of fruit and vegetable in the last six months of interviewees were
given in Table 9. 15% of the interviewees stated that they received information from newspapers
and magazines, 41.7% from TV and radio, 46.3% from family and friends, 20.7% from product
labels and 13.3% from doctors and experts. As a result, it was observed that the interviewees
received most of the information from family and friends, the internet as well as TV and radio.

According to a survey conducted in Tokat province, it was revealed that consumers from
radio and television programs had the most information about food safety and were mostly
influenced by TV commercials in food purchases (Onurlubas, 2011).

Table 9. Resources that consumers have been informed about fruit and vegetable trust in the last six
months(%)

Income Groups

Variables I ] Il v Total/Average
Newspaper and magazine 12,8 19,1 14,8 11,6 15,0
TV and radio 43,6 51,2 39,8 31,9 41,7
Family and friends 53,9 40,5 46,3 49,3 46,3
Product tags 2,6 13,1 25,9 31,9 20,7
Doctor and expert advice 51 6,0 13,9 26,1 13,3
Internet 43,6 36,9 38,0 53,6 42,0

Today, the remnants of pesticide used in agriculture and the use of and unnecessary

agrochemicals have become an essential problem in terms of sustainability in agriculture. With this
problem, consumers are cautious about food products. As the use of agrochemicals increases, fruits
and vegetables are under threat to food safety.

The importance of the problem of pesticides residues in fruit vegetables was shown in Table
10 using the 5-point Likert scale presented to the consumers. Accordingly, pesticide residues in fruit

vegetables were found to be important in 57.4% of consumers. Also, the majority of the
interviewees stated that the use of agrochemicals should be reduced.

Table 10. The importance of chemical drug residues in vendor selection in fruit vegetable species

(%)
Income Groups

Variables I 1 Il v Total/Average
Never important 7.7 6.0 8.3 4.3 6.7

Not important 25.6 13.1 13.0 13.0 14.7
Middle 30.8 20.2 21.3 20.3 22.0
Important 20.5 31.0 27.8 24.6 21.7
Very important 15.4 29.8 29.6 37.7 29.7
Total 100.0 100.0 100.0 100.0 100.0
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In the production of sufficient and high-quality agricultural products, plant protection
products are necessary. However, the use of high doses and unconscious pesticides can be
dangerous for human and environmental health (Tiryaki et al., 2010). Therefore, the remnants of
medicines are becoming more and more important in the consumption of fruits and vegetables for
consumers. In recent years, people prefer organic products. The effect of organic production on fruit
and vegetable consumption was investigated in Table 11.

Table 11. The effect of organic vegetables on consumption

Income Groups

Variables I ] I v Total/Average
Does not change 12.8 17.9 24.1 23.2 20.7
Increases 87.2 82.1 75.9 76.8 79.3
Total 100.0 100.0 100.0 100.0 100.0

There are many economic and social factors affecting the buying behaviour of individuals.
These are income level, education level, family and friends, TV ads and price discounts. Based on
this information, the factors affecting the buying behaviour of the fruits and vegetables of the
consumers are examined in Table 12. Individuals interviewed stated that they were affected by
their family and friends by 31.7% in the purchase of fruits and vegetables. 11.7% dietitians' advice,
with 24% price cuts and doctor's advice.

Table 12. Factors affecting purchasing behaviour (%)

Income Groups

Variables I I Il v Total/Average
Circle of friends 41.0 27.4 30.6 33.3 31.7
Price discounts 15.4 28.6 23.1 24.6 24.0
Doctor's advice 33.3 23.8 25.0 17.4 24.0
Dietitian advice 5.1 10.7 15.7 10.1 11.7

TV ads 5.1 11.9 4.6 10.1 8.0
Total 100.0 100.0 100.0 100.0 100.0

The Effect of Purchasing Channels on Consumer

The level of income varies depending on many factors such as habits, demands, and state
policies. Many factors affect consumers' buying behaviour. In this regard, many factors such as the
income level of the family, number of children, life status in rural or urban areas and quality of
goods to be purchased are taken into consideration (Giines et al., 2002).

The level of income of consumers is an important criterion in purchasing. While families
with low incomes tend towards relatively affordable products, families with high-income levels
prefer products that are more suitable for organic and quality standards. The distance to the supply
channels, customer satisfaction, product and price diversity, the price of the products are effective
in the choice of consumers.

In the evaluation of consumers in the neighbourhood markets, they were satisfied that the
price, product freshness, variety of products and prices, and pick-up function provided reasonable
satisfaction and that the client's behaviour and interest, health conditions and cleanliness and
weighing reliability provided moderate satisfaction. However, there was dissatisfaction with the
packaging. Supermarkets, unlike neighbourhood markets, especially in terms of weighing
reliability, health conditions and cleanliness, packaging and packaging in terms of providing
consumers with high satisfaction. However, the client's behaviour and interest, product freshness,
product and price diversity, choosing a satisfactory satisfaction in terms of receiving. The level of
satisfaction with the price level was moderate, and there was no marketing activity for supermarkets
with low levels of satisfaction. It can be said that consumers are generally dissatisfied with the
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peddlers. Among the evaluations made for the peddlers, it was reported that only the price criterion
provided a good satisfaction level, and the degree of satisfaction with other activities was found to
be moderate and low. The most preferred purchasing channel in Antalya is the local market with
77%, supermarket 11%, grocery 7% and the other 2.3% (Table 13).

Table 13. Sorting of apple purchasing channels by importance level (%)

Purchasin Income groups

chamnels | T ST v Average/Total
Bazaar 82.1 82.1 79.6 63.8 77.0
Greengrocer 7.7 8.3 4.6 8.7 7.0
Peddler 0.0 1.2 0.0 5.8 1.7
Supermarket 5.1 6.0 11.1 20.3 11.0
Other 5.1 2.4 1.9 1.4 2.3
Total 100.0 100.0 100.0 100.0 100.0

Purchasing channels are important for consumers. In this context, the factors affecting
consumer preferences were examined, and the results were listed in order of importance for the
consumers who prefer to purchase fruits and vegetables according to the results; cheapness, the
freshness of the product, proximity, product variety and prices were found to be statistically
significant for consumers. Credit card shopping for supermarkets, shopping opportunities, health
conditions and cleaning, ease of purchase stands out. Greengrocers were found to be important for
consumers due to reasons such as proximity, ease of purchase, the freshness of products, health
conditions and cleanliness. In this respect, price appropriateness, proximity, product freshness,
product and price diversity and selection are the most critical factors in determining the purchasing
channels that consumers would prefer to buy fruits and vegetables (Giil et al., 2008).

In the study, the criteria to be considered in terms of consumers in the selection of retailers
when buying fresh fruits and vegetables were examined, and findings were given in Table 14. The
most important criteria for district bazaar was proximity, product freshness, cheapness, habit,
variety of product price, and selecting. The most important features when buying groceries were
product mainly by selecting, product freshness, product price variety. The most important factors
that are taken into consideration when shopping by the peddler were the freshness of the product
and the behaviour to the customer. Peddler seller was preferred because of the freshness of the
product and customer behaviour. The supermarket was preferred for product freshness, health
conditions, selection, credit card shopping and parking facilities (Table 14).

Table 14. Reasons for buying channels when buying fresh fruits and vegetables

Criteria District Bazaar | Greengrocer | Peddler | Supermarket
Cheapness 4.4 4.2 4.0 4.1
Proximity 4.5 4.2 3.9 4.4
Habit 4.4 4.2 3.8 4.3
Product freshness 4.5 4.3 4.2 4.5
Product-price diversity 4.4 4.3 4.0 4.4
Packing 3.7 3.9 3.5 4.2
Health conditions 4.1 4.2 3.9 4.5
Selecting 4.4 4.4 4.0 4.5
Customer behaviour 4.1 4.2 4.1 4.3
Ease of purchase 4.1 4.1 3.9 4.3
Collective shopping opportunities 3.8 3.7 3.5 4.1
Shopping with credit card 1.9 3.3 2.9 4.0
Parking facilities 2.2 3.5 3.0 4.0
Weighing reliability 4.0 4.2 4.0 4.3
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Price 4.3 4.1 4.0 4.2

Ease of payment 4.2 4.1 4.0 4.2

Product reliability 4.2 4.2 4.0 4.4

*1. Never important, 2. Not important, 3. Middle, 4. Important, 5. Very important

CONCLUSION

Consumers mainly consumed apples every two to three days (25.7%). Consumers knew and
generally, bought the classic apple varieties. For the taste of Golden and Starking varieties, Granny
Smith was preferred for crisp and hardness and juiciness Amasya. Price, appearance, quality, taste
and taste are the most important criteria for buying apples. Variety comes after these factors.

In the study, it was observed that people did not have enough information about apple
varieties. It was determined that colour was an important to factor in fruit consumption, and the
reddest colour was preferred.

The most preferred channel for buying apples was the district bazaar. The district bazaar was
preferred due to the reasons of cheapness, intimacy, habit, product freshness and product-price
variety. Supermarkets were preferred in terms of product freshness, health conditions, selection,
product-price diversity and product reliability. The most important feature to be developed in the
varieties preferred by the consumers was found as agrochemicals residues. More than 20 different
varieties of apples are produced in our country, but consumers have more information on classical
varieties. Therefore, consumers should be informed by producers about new varieties. Businesses
should produce goods and services by paying attention to consumer demand.
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Abstract

Local wild plants are often used as a complementary food source for indigenous societies
around the globe. However, domestication of such plants as new crops for food is facing serious
challenges, so in fact only a handful of new crops were domesticated for commercial use in the last
decades. Several Malva and Lavatera species (Family: Malvaceae) are ruderal, nitrophilic plants
that very commonly dominate vegetation of field margins in Mediterranean agroecosystems. In
Israel, those Malvaceae species - mainly M. nicaeensis All. and L. cretica L. - are commonly called
“Hubeza” (Arabic: bread). Hubeza have an important role in the local cuisine. Traditionally, people
are harvesting and eating the green leaves fresh, boiled or fried. The goal of this project is to test the
potential of M. nicaeensis and L.cretica as a potential crop for human food. We hypothesize that the
nutritional values of the Hubeza leaves, as well as biomass production, is competitive to spinach, as
well as other green leaves which are available commercially, and used in similar fashion. To test
our hypothesis we compared here nutritional values of wild Hubeza leaves to the nutritional values
of other green leaves crops, in terms of, total N, P, K, Fe, Cu, and Na. We found that leaves of wild
Malvaceae exhibited similar concentrations of nutrients as compared to commercial green leaves,
cultivated in the field. Subsequently, we will examine agronomic aspects of M. nicaeensis and
L.cretica cultivation, as well as additional nutritional aspects. The use of native plants for
agriculture can increase biodiversity of agroecosystems, promote diversification of agriculture, and
reduce agricultural inputs. The value of native plants, local production, and maintenance of
agroecosystem biodiversity can reduce food millage, promote food diversity and agricultural
resilience.

Key words: green leaves, Malva, Lavatera, nutritional value, traditional food, novel crops.

INTRODUCTION

Sustainable agriculture is the economically viable production of food, that is
nonexploitative, socially responsible, and which serves as the foundation for future generations
(Allen et al., 1991). Shelef et al. (2018) illustrated how the use of local food production is reflecting
the challenges and potential of developing more sustainable practices in agriculture. Using local
plants is likely to prefer varieties that were naturally selected to tolerate the local environment, thus
saving inputs, food millage, and empower regenerative agriculture (Shelef et al., 2017). According
to the most serious attempt to estimate the value of wild edible plants, we are familiar with a range
of about 30,000 edible plants globally (Food Plant Solutions, Bruce French), out of which we are
commercialising merely 150 as crops (Sethi, 2015). Diversifying local production will help to foster
more sustainable agroecosystems, create more efficient supply chains, and ultimately increase food
security. The Mediterranean area was the cradle to some of the most important agriculture crops and
practices (Gupta, 2004). Hundreds of Mediterranean plant species are classified as Crop Wild
Relatives (Barazani et al., 2017), and many others are considered as protein rich plants, e.g. oaks
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(Ozcan, 2006), and legumes (Barazani et al., 2008) such as Lathyrus aphaca, Lotus edulis, and
Pisum fulvum (Krispil, 1983-1989;Dafni, 1985;Mayer-Chissick and Lev, 2014). Additionally,
many of the wild annual greens that grow wild during the rainy season are edible and have a
cultural history of being used as food and medicine (Mayer-Chissick and Lev, 2014). This suggests
that the study of local plant crops, specifically in Israel and in the Mediterranean region, has great
potential to support sustainable agriculture. The Malvaceae family includes over 4000 species many
of which are of economical and agricultural importance such as cotton (Gossypium spp.), kenaf
(Hibiscus cannabinus), cacao (Theobroma cacao) and Okra (Abelmoschus esculentus). Of these, 32
species are found wild in Israel including several edible species. The generic term for these edible
plants, “Hubeza,” comes from the Arabic word “Hubez,” meaning bread. It is not surprising that
“Halamit” (Malva spp.) and “Maog” (Lavatera spp.) have a rich history in local culinary culture.
Perhaps the earliest mention dates back to the third century in the Jewish oral law, the Mishnah
(Mishnah Kil’ayim 1:8). Malvaceae paviflora (one of the wild species in Israel) exhibits anti-
inflammatory and antioxidant activity (Bouriche et al., 2011). However, there is little research
documenting the nutritional value M. paviflora and related Hubeza. Barros et al. (2010) examined
the nutritional and pharmaceutical value of M. sylvestris, also found in Israel. Their findings
supported reports on the benefits of M. sylvestris as a nutritious additive to the diet (Guarrera,
2003), using fresh or boiled leaves, and green fruits (Neves et al., 2009) without any apparent
adverse effects, even when high levels of nitrates were a concern (Hanningtonkiff, 1984).

This study evaluates several nutritional aspects of Hubeza spp. focusing on minerals: N, P,
K, Fe, Cu and Na. This was accomplished through the sampling, drying and analysing wild leaves
of individual plants in several populations, and comparing it to commercially-grown green leaves.
We seek to confirm if Hubeza spp. holds nutritional significance for it to be foraged commercially
or grown as a food crop.

MATERIALS AND METHODS

Sample collection. We collected fresh Hubeza leaves (M. nicaeensis and L.cretica), at
January - February 2019. For clarification — at this stage we could not differentiate between the two
species, as the main distinguishable difference is the characteristics of the flowers and microscopic
morphology of the leaf epidermis. A total of 51 Hubeza individuals were sampled from three
locations in Israel: Moshav Bnei Re’em (31°46'N 34°47'E), Kibbutz Hagoen (32°21'N 34°55'E),
and the Volcani Institute in central Israel (31°59'N 34°49'E). Additionally, a single sample of M.
nicaeensis was harvested along with five other edible greens in a cultivated field at Sandala, North
Israel (32°31'N 35°19'E). The list of focal species include therefore the following seven species:
Hubeza, M. nicaeensis, Spinacia oleracea, Cichorium endivia L., Tetragonia tetragonioides, Beta
vulgaris L., and Rumex sp. We kept the leaves in a cooler to prevent fungal infestation.

Phytochemical analysis of elements in the leaves. Leaves were harvested at the base of the
leaf, not including the petiole, massed for fresh weight (FW) and dried in an oven (60°C for 72
hours). Dry samples were weighed again to determine dry weight (DW) and water content (WC)
then ground into a powder using an electric grinder. 100mg of each sample dried powder was used
for macro- and micro- element analysis. Macroelements (N, P, K) were analysed using protocol for
digestion by sulfuric acid (H2SO4) in digestion glass tubes using a heat block (Bar-Tal et al., 2004).
Digestion was completed at 250 °C for 30 minutes, samples were stirred and digestion continued for
another 30 minutes before addition of H20.. The resulting extracts were diluted with 98 ml distilled
water to make 100 ml solution. Nitrogen (as NH4*) and Phosphorus were analyzed in automated
discrete photometric nutrient analyzer (Gallery™ Plus, Thermo Fisher Scientific). The values for
NH4* were multiplied by 0.77 to get values for total N (National Center for Biotechnology
Information). Protein was estimated by multiplying N concentrations by a factor of 6.25 (Mariotti et
al., 2008). These extracts were also used to test Potassium and Na using a Flame Photometer
(Model 410 Flame Photometer produced by Sherwood Scientific Ltd, Cambridge, UK). Additional
elements were analyzed using protocol for digestion by nitric acid using a heat block (Zarcinas et
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al., 1987). After digestion, the samples underwent specific elemental analysis using an atomic
absorption spectrometer (Perkin-Elmer Analyst 400, Norwalk, Conn.).

Data analysis. The probability of fit to normal distribution was tested by overview of
residuals plots and Shapiro—Wilk test. In the case of a Gaussian distribution, the means of the
treatments were compared by a simple T-test. The datasets deviating from normal distribution were
compared by a non-parametric multiple comparison tests after Wilcoxon to locate the differences.
We refer to a P value <0.05 as statistically significant. All the statistical analysis performed by R
open source (Team, 2019).

RESULTS AND DISCUSSION

First, we present here typical images of the Hubeza plants - M. nicaeensis, and L.cretica
(Fig. 1). The photos are illustrating how similar the species appear in the field before bloom,
suggesting that when harvested wild — several species are highly likely to mix. This likelihood is
justifying the generic use of "Hubeza" as the target of this study, rather than identified Malvaceae
species in controlled conditions. At the time of sampling, specific Hubeza species could not be
identified. Second, represented in photos are seven species that were studied in this research: we
compared wild Hubeza plants to six species, used as a comparable resource for commercially grown
green edible leaves (Fig. 2).

Figure 1. Green Hubeza leaves - M. nicaeensis and L.cretica. A) Mature blooming shoots of M. nicaeensis
(left, redish stem) and L.cretica L. (right, green stem); B) Wild Hubeza patches, ruderal plantation; C) M. nicaeensis
flowers (note the 3-part narrow epicalyx); D) M. nicaeensis leaf surface; E) L.cretica flowers (note the 3-part wide
joined epicalyx); F) L.cretica leaf surface.
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Hubeza
(Malva nicaeensis and
Lavatera cretica)

Malva nicaeensis
cultivated in the field

Beta vulgaris
(Wild beet)

Cichorium endivia

Rumex sp.
(Harvested wild, near
the cultivated field)

Spinacia oleracea
(Turkish spinach)

Tetragonia
tetragonioides
(New Zealand spinach)

Figure 2. Green edible leaves grown in a commercial small farm in Israel. Photos taken by Oren Shelef. The
icons that we created illustrate each species as a visual morpho-type — we used these illustrations in figure 3.
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Figure 3. Concentrations of nutrients found in wild Hubeza are compared to those found in six
species of cultivated green leaves. Horizontal bars represent the values per each species.
Concentrations are all given in mg per gram dry weight (DW) of the sample. Green bars represent
dried fresh leaves. Grey bars denote material dried from fresh leaves, which were soaked in boiled
water for 10 minutes, to demonstrate the common practice for using green leaves in the kitchen.
Vertical pale bars represent the average + standard error of the 6 species of green cultivated greens
(n=6, one sample per species). Hubeza leaves are represented with error sign, denoting + standard
error (n=51).
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Figure 4. Difference between concentrations of nutrients (mg/g DW) found in Hubeza as compared
to cultivated green leaves presented in a boxplot graph. Statistical tests and their P values, which
were carried out based on the nativity of the residuals, mentioned at the top of each plot. "Greens"
include 5 green leaves from the field, M. nicaeensis excluded. "Hubeza" include 51 accessions of
wild populations of M. nicaeensis and L. cretica.

The average percentage of N, P, K, and Cu in the dry weight of Hubeza did not significantly
differ from the averages of the cultivated greens (Fig. 3,4). Results show that the Na concentrations
in Hubeza were significantly lower than all other greens, suggesting that Na is not accumulated
extensively in Hubeza leaves. While this trait is advantageous for human nutrition, it may reveal
that Hubeza are not tolerant to saline conditions, and this should be taken into account when
planning for cultivation, irrigation, and fertilization. Na is desired in smaller amounts and Hubeza
contains less than a fourth of the cultivated greens tested. The average Fe in Hubeza leaves was
only half as much as the average among the other greens, 0.24% Fe by dry weight versus 0.54% Fe
average. However, the percent by fresh weight was nearly the same (0.047% vs 0.042%). The
results for the single known sample of M. nicaeenis was consistent with these averages for Fe in
Hubezah. As the cultivated Malva nicaeensis showed a similar low level of Fe, this may suggest
that Hubeza is not rich in Fe in comparison to other green leaves. This, however, should be
measured in controlled conditions, with calculation of mass balance, and yield per area, to get a
clearer conclusion. High levels of N in the leaves of a nitrophilic plant, may translate into high
levels of nitrates, which are known as anti-nutritive to humans, and at some thresholds detrimental
to herbivores (Vermunt and Visser, 1987;Barros et al., 2010). Multiplying the N levels of Hubeza
by a 6.25 factor (Mariotti et al., 2008) results in high protein levels with an average of 60.8+2.0
mg/g FW, or 306.5+8.8 mg/g DW. These high levels of estimated total protein may be an
overestimation driven by the high levels of non-protein N. however, if we consider the protein
levels as reliable, Hubeza’s N content translates into 6 g Protein per 100 g of fresh leaves. This
means that a large 50 g bunch (1-2 handfuls) of Hubeza spp. leaves would satisfy 6% of the 50 g
recommended daily protein consumption (Protein, FDA Factsheet). Hubeza had about 25% more P
than Spinacia oleracea, the leader in P among the culitvated greens. The average K was similar to
the other greens tested, and 30g serving of leaves would still supply 78% of an adults recommended
daily consumption (EDA vitamin and mineral chart). The concentration of Cu in Hubeza, which is
an antioxident and helps metabolize the Iron, also surpasses or equals to the other greens in
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concentration (FDA vitamin and mineral chart). According to the recommended daily intake values
provided by the FDA, 100 g fresh Hubeza provides 12% protein, 10% P, 260% K, 264% Fe, 55%
Cu, and 1.7% Na (FDA vitamin and mineral chart). This supports Hubeza’s nutritional importance.
M. nicaeenis showed higher levels for N, protein, and Cu than the other greens. A bunch of M.
nicaeenis boasted 41 mg Protein per g of fresh weight, higher than the others but lower than the
60.8 mg average for Hubeza. M. nicaeenis was also among the highest in other nutrients: second to
Spinach in Phosphorus, third to Cichorium endiva and Rumex sp. in Potassium. It was second to
last in Iron and Sodium. The inconsistent variance in Hubeza values could be explained by the
manner of sampling wild populations. The sample size for the cultivated greens was much smaller
than that of Hubeza. Additionally the Hubeza leaves were harvested individually from wild plants
and the cultivated greens were tested as received from the farmer in bunches including stems. As
such, the fresh water weight of the stem was included for the greens but not in the Hubeza leaves.
However, since most nutrients are concentrated in the leaves, the dry weight needs to be considered
as well. Our results for fresh Hubeza and Spinach (Spinacia oleracea) were higher in all aspects
than the results recorded for fresh raw spinach from the USDA National Nutrient Database for
Standard Reference. Our results show that in comparison to other commercially grown green leaves
Hubeza have sufficient nutritional potential to be considered as a food crop.

CONCLUSIONS AND FUTURE ASPECTS

The nutrient results observed for Hubeza were comparable to similar greens grown for
culinary uses making it a very good candidate for a food crop. Additionally, the nutrient analysis of
the dried Hubeza leaf may support its use as a health supplement (leaf powder). To complete the
examination of Malvaceae leaves as a novel food crop, it's important to add more nutrition factors
analysis, including other minerals as Ca and Mg as well as vitamins, anti-oxidants, polyphenols,
and amino-acids. It is also important to examine for anti-nutrients such as oxalate and nitrate. High
concentrations of nitrates could have detrimental effect on cattle, so the impact of nitrophilic plants
should be taken into account. In the future we will conduct open field experiments to test its
viability to be grown in classical agricultural settings. Based on preliminary experiment, we suspect
that Malvaceae has dormant seeds, hence the first agronomic aspect which we are planning to test is
the propagation barrier. We will test for the optimal conditions for seed sprouting temperature, and
dormancy removal techniques. Finally, we will grow the plants in a open field experiment to test the
plausibility of growing green leaves of specific Malvaceae sp. for commercial use.
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Abstract

Human nutrition should be composed of a balanced daily intake of glutens, vitamins and proteins.
In contrast to gluten and vitamins, proteins can be retrieved only from animal based products.
Accordingly, bovine breeding and poultry are important to secure protein requirements of societies.
With changing climatic conditions and declining interest to maintain livestock breeding, the supply
has been in declination recently which corresponded to rising consumer prices in Turkey. Within
this study, it was aimed to measure the impact of prices of animals per head and changing milked or
slaughtered animal stocks on the supply of main outputs of animal breeding, milk and meat. The
findings of supply response analyses of meat and milk supplies for the years between 2001 and
2017 indicated that price mostly affects supply in the long term as the breeder can change the aim of
keeping animals. Yet, short term impact is also visible, despite being lower. However, the analyses
showed us that most of the fluctuation in supplies is related with non-price factors. Analysis
interrelated with sector supports and international trade is essential for proper inferences
specifically for milk supplies. This is related with the input characteristics of milk for the food
industry.

Keywords: livestock breeding, milk, meat, producer, supply response, Nerlove, Turkey

1. INTRODUCTION AND OBJECTIVE OF THE STUDY

Turkey has geographical advantages in animal breeding and production of animal-based
products. Especially, the meat and milk products are both essential for daily nutrition of the society
and economic wealth of animal breeders, which affects sustainability of animal breeding. So,
breeding and slaughter of animals and producing animal based products are important for health of
the society and economic sustainability. Livestock breeding is essential in balanced diet of
livelihoods, increasing national income via meat, milk, textiles and pharmaceutical sectors.
Providing inputs to these sectors is important for agriculture based industrialisation and assisting
economic growth and development via reducing imports and increasing exports. Besides, with its
high value added, livestock breeding is important to keep rural population in the rural areas and
reducing unemployment both in urban and the rural area as well (Simsek, 2018; Saygin and
Demirbas, 2017; Karagoz, 2009).

Adequate and balanced diet maintenance is important as mentioned and people need to
consume protein-based products to maintain a good diet. Animal-based products are the only source
of proteins. To consider the situation of Turkish consumers, protein intake of livelihoods in
comparison with other parts of the world should be noted. As demonstrated in Table 1 with
reference to 2013 figures (Anonymous, 2019a), share of animal based protein intake in Turkey is
lower than the world average and only higher than the African countries. However, the total amount
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of protein intake is almost 30 % more of the world average in grams. Yet, this is a sign of vegetative
protein intake, which does not promise a balanced diet.

Table 1. Per capita protein consumption per person per day — 2013 averages

Country Vegetative Animal Based Total Share of Animal Based (%0)
The EU 43 60 104 58
The USA 40 70 110 64
African Countries 53 16 69 23
The World 49 32 81 40
Turkey 712 36 108 34

Source: FAO (Food and Agriculture Organization) — Anonymous, 2019a

Considering the climatic effects and lack of intention to deal with livestock breeding, there
appeared declination in number of animals, which brought reduction in production and consumption
of animal based products in Turkey (Semerci and Celik, 2018). This mainly affected the sector from
1994 to 2009. The lack of public interest in rural activities and limited supports leaded to reduction
in livestock breeding. With rising supports number animals bred had reached the level of 1994 by
2013. However, this did not reflect to supplies of animal products directly (Semerci and Celik,
2018).

Besides, unorganised structure of the sector, considering producers, wholesalers and
marketers, is similar for animal production as vegetative production. In addition, high dispersion in
milk production facilities, low quality, instability of prices corresponding to increasing costs, lack
of registered production and animal diseases are the other factors affecting sustainability and
improvement of animal breeding (Anonymous, 2019b).

Mainly, there are many reasons affecting rising food prices. The most important cause can
be considered as climatic changes and resulting supply losses. Besides, cost accounts as input prices
(energy, human power, feeds, etc.), transportation and sheltering results in sector-leaving breeders.
Limited vaccination and animal care deficiencies especially in regions where livestock breeding is
an essential activity, leads to reduction in animal and animal based product supplies (Turan et. al,
2017; Kiymaz and Sacli, 2008). In a study conducted to measure profitability of dairy farms in
TRAL1 region (Erzurum, Erzincan and Bayburt), it was understood that profitability had declined
due to rising costs, especially the feeding costs (Askan and Dagdemir, 2016).

Departing from these facts, it was intended to evaluate the factors affecting meat and milk
supplies in Turkey. Meat and milk, being the main outputs of animal breeding, get affected from
stocks, prices, supporting systems and periodic impacts. Therefore, it was aimed to measure the
effect of price and non-price factors on main outputs, meat and milk, of livestock breeding in
Turkey between 2001 and 2017.

The objectives:
* To search inter-period effects of price on meat and milk supplies with a macroeconomic
perspective,
« To analyse and interpret supply response of meat and milk to own prices and measure short
and long term elasticities.

2. ANIMAL BREEDING AND MEAT AND MILK SUPPLIES IN TURKEY

With its environmental and cultural advantages, Turkey resides on cattle, sheep and goat
breeding in terms of animal breeding. These animals are the main source of meat, milk and milk
products’ supplies. There exists pig and camel breeding interrelated with meat production as well,
but number of animals bred and amount of meat supplied are limited. Yet, buffalo ranks the fourth
in bovine availability. Considering the share of cattle, sheep and goat, it is important to observe the
change in stocks as demonstrated below.
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Figure 1 Animal presence of Turkey (1961-2017) - Anonymous, 2019a

There observed a relatively less fluctuation in absence of cattle, when compared with sheep
and goat due to FAO data. The highest number of cattle was reached in 1982 with 15,981 million,
while there were 49,636 million sheep in 1983. The steady declination was drastic for goat presence
that 24,632 millions of goats declined to 5,128 million in 2010. By 2010 for sheep and goat and by
2004 for cattle, a rising trend had appeared again.

When the share of slaughtered number or animals with reference to animal stock was
considered, around one out of five sheep and goats and one out of four cattle were slaughtered in
Turkey from 2001 to 2017, with a steady trend. In addition, the change in the amount of meat
produced is another frame to be considered.
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Figure 2 Amount of meat supplied in Turkey for selected years (in tonnes) - Anonymous, 2019a

Checking out these figures, it can be noted that, the meat supplied out of cattle has been
rising, while sheep and goat meat was steady from 1991 to 2017. When the number of slaughtered
animals and meat supplies was cross compared, the parallel movement can be observed. However,
while the maximum number of sheep was slaughtered in 1991, the amount of meat was highest in
1998. Besides, 2009 was the year when minimum number of cattle was slaughtered while amount
meat production was rising. These figures correspond to the rising yield per animal accordingly.

In addition, when the meat and milk supplies were overviewed since 2001, irrespective of
the variety of animal, it was understood that the amount of meat produced had risen by 79 % from
2001 to 2010, while there was a declination in the speed from 2010 to 2017 with 44 %. On the other
hand, milk supplies had risen by 43 % in the first ten years, which was followed by a rise with 53
%. This can be noted as the rising milk yield in opposition to declining meat yield. Or else, the food
industries using milk as an ingredient can be considered as developing with a higher speed
(Anonymous, 2019a).
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Table 2. Development of meat and milk supplies (2001-2017)

YEARS Meat (Tonnes) Milk (Tonnes)
2001 435.778 9.495.550
2010-Q 780.718 13.543.674
2010 - % 79 % 43 %

2017 -Q 1.126.403 20.699.894
2017 - % 44 % 53 %

Source: FAO (Food and Agriculture Organization) — Anonymous, 2019a

Following the production and supplies, reviewing the international trade of bovines is also
essential. With respect to data retrieved from TURKSTAT (Anonymous, 2019c) ratio of exports to
imports were calculated for different varieties between 2002 and 2019. In order to meet import
demand for a country, the ratio is expected to be more than 100 %, referring to a positive Terms of
Trade. Both for stud and non-stud cattle, Turkey’s imports were considerably higher in Dollars. As
an instance export revenue for stud and non-stud cattle was almost 2 million Dollars, while imports
were 110 million Dollars in 2014. Even though the situation is better for sheep, export revenue
exceeded import expenditures only in 2015. In 2018, exports were 2,68 million Dollars,
corresponding to 62,54 million Dollars of imports. The situation is the same for goat trade. This
data demonstrates that Turkey is not a self-sufficient country in terms of animal and animal
products trade. In other words, domestic demand is much higher than the supplies.

Departing from this brief background information, it is essential to consider which factors
influence breeding of animals and production of animal products. Or else, can price affect
production supplies considerably, or are there different indicators. Considering these, the factors
affecting meat and milk supplies, irrespective of the animal variety, was assessed for Turkey.

3. MATERIAL AND METHODOLOGY
Main methodological framework to evaluate the impact of price and non-price factors on product
supplies can be acknowledged as the Nerlovian supply response mechanism (Nerlove, 1958). This
method refers to measuring responsiveness of amount of production to various factors with
utilisation of time series data and this method is eligible for competitive market settings. The onset
of the methodological equation is as following (Nerlove 1958; Ozkan et al. 2011).

Qi =a+bE +ei (1)
Q¢ = level of output for time £
P = expected real price for time t

£ = non — price exogenous variables

Before proceeding, it is essential to consider specific characteristics of agricultural
production. Irrespective of animal or vegetable production, it is easy to note that reacting against
changing market conditions requires more time than other sectors. There is a time gap between
production decision and production and marketing of the products. Accordingly, we do not expect a
supply reaction to change in market prices immediately. Accordingly, planning for animal breeding
and producing meat and/or milk out of the bred animals require time-based follow up of the market
challenges. In other words, animal breeding decisions cannot be given for short term. However,
slaughtering or milking decisions can be changed due to price and non-price fluctuations. Yet, in
any terms, the breeder, as well as the vegetable producer, should plan for market expectations and
should be well acknowledged on past prices (Ozkan et al. 2011, Tripathi and Prasad 2009).

Besides, not a lot of producers decide to shift between products year after year as every crop
needs different approaches and knowledge. Therefore, the decision is also related with the amount
produced in the recent periods. Our main question is ‘by how much?’ This query refers to the
elasticity interpretation of the production with respect to price and previous stocks. Therefore, the
following final form of the supply equation needs to be estimated and analysed with respect to
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adaptive expectations. The estimation output would provide us with the ability to comment on short
term and long term elasticities of supply (Tripathi and Prasad 2009).
Qe=ap+ oy P+ @@ + 8z Z; (2)

At this phase, it is also essential to comment over the data characteristics and required
methodological adjustment for time series data. For time series estimation, using the data on level
would lead to inappropriate elasticity estimates due to afore mentioned data characteristics of
agricultural supplies. Accordingly, the data needs to be adjusted with implementation of Error
Correction Model (ECM) (Granger 1981; Engle and Granger 1987). ECM would lead proper
interpretation of short term supply response for consecutive data (Granger 1981). This is achieved
with determination of a lag length explaining time dependence of the data and estimating lagged
equation which is called as autoregressive distributed lag model augmented and it is a modified
version of a stable long-run relationship of the variables (Ceylan et al., 2018; Mohammed et al.
2007; Banerjee et al. 1998). Therefore, the linear adjustment of the equation with addition of the
error terms, including information on time characteristics of the data was demonstrated below.

Q.= a+ bP + u, 3
AQ. = a+ BAF + cup_, + U, 4
AQr = ap + BAR — c(Qrn—a— bR_p)+ u, (5)
Qr=lag+ cal + bF — BP_, + (1 —c) @,y + BB, + u; (6)
Qr=lag+ cal + P + (1 — ) Qo_y + (cb — BYB_, + u; @)

Here t is the year t and t-n refers to the time differenced price and quantity data. Also, n mainly
refers to the time lag determined due to the linear relationship. However, considering agricultural
and food products and the total data, it was decided to take time lag as 1. Accordingly, the supply
functions estimated had taken the following form for both meat and milk supplies for Turkey
between 2001 and 2017. The quantity supplied in tonnes for meat and milk were estimated against
price and, previous supplies and changing number of animals bred as the main supply source of
meat and milk. The final form of estimation was decided due to findings of normality tests and
adjusted independent variables and inclusion of a trend variable was considered separately.
Therefore, Q-stat and Jarque-Bera testing for normality assessment and ADF (Augmented Dickey
Fuller) and LLC (Levin Lin Chu) testing for determining existence of time based unit roots were
made prior to final estimation (Dickey and Fuller 1981; Levin—-Lin—Chu 2002). In addition, the
error terms of the long term supplies equation were checked with Johansen Cointegration test to
determine potential of linear correction in the short term (Griffiths, 2008) and all procedures were
made with E-Views 5 statistical program.

4. RESULTS AND DISCUSSION

4.1. Supply Response for Meat
To consider the relationship between amount of meat supplied and number of animals (bovines)
slaughtered in addition to price per head, the data characteristics were overviewed. The data was
understood not to be normally distributed due to findings of Jarque-Bera test applied for level and
logarithmic transformation of the dependent and independent variables as demonstrated in Table 3.

Table 3. Normality of data for meat supplies (2001-2017)

Qme Prme Qa
Jarque-Bera (p) 2,01 (0,37) 1,19 ( 0,55) 1,73 (0,42)
LogQme LogPme LogQa
Jarque-Bera (p) 2,04 (0,36) 1,68 (0,43) 0,89 (0,64)

The autocorrelation characteristics of data were measured via Q statistics following
correlation coefficients that indicated non-stationarity. The test was made both for level and log
transformed variables and first lag differenced form of the variables and findings were
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demonstrated in Table 4. It was understood that, while the data is not stationary on level or after it is
normalised by log transformation, the differenced data both on level and logged are stationary and
can be used for analysis.

Table 4. Stationarity testing for meat supplies (2001-2017)

Qme LOnge D(Qme) D(LOnge)
14,140 (0,00) 13,363 (0,00) 1,5180 (0,22) 2,0389 (0,16)

Qa LogQa D(Qa) D(L0ogQa)
12,537 (0,00) 13,303 (0,00) 1,2841 (0,26) 1,6598 (0,2)

Pme LogPme D(Pme) D(LOg Pme)
10,453 (0,00) 11,220 (0,00) 3,5440 (0,06) 1,8827 (0,17)

Afterwards, the existence of a unit root was checked with LLC and ADF tests. Test results
for static equation demonstrated existence of common unit root for meat supplies and time effect
seemed to be purified after taking the first difference of both dependent and independent variables.

Table 5. Individual and Common Unit Root Existence for Milk Supplies (2001-2017)

Level Log Difference on Level Logged Difference
LLC 431(099) LLC 180(09) LLC -313(0,000 LLC -3,11 (0,00)
ADF 342(0,99) ADF 221(0,99) ADF -355(0,000 ADF -3,53 (0,00)

Therefore, the long term and short term estimation of meat supplies were maintained with
log transformation and via taking the difference of logged data. The long term estimates and main
indicators were provided in Table 6.

Table 6. Long Term Estimates for Meat Supplies in Logged form (2001-2017)

Variable Coefficient t- stat (p value) R? 0,89
Constant -10,511 16,93 (0,54) Mean Dependent Variable
LogQme(-1) -0,095 -0,27 (0,78) 13,39
LogQa(-1) 1,48 1,27 (0,22) F (p value) 24,62 (0,00)
LogPme(-1) 0,099 0,41 (0,69) Durbin-Watson Statistic
Time trend 0,039 0,78 (0,44) 1,98

When the findings are interpreted, the variation in meat supplies explained with the relevant
parameters was appeared as 90 %. It was understood from parameter estimate of time trend that 4 %
of current meat supplies was determined by time. Long term price elasticity of the meat supplied in
tonnes is 10 %. So, the price variation affects produced and sold amount of meat by 10 %. The short
term price elasticity calculated was 9,1 %. Therefore, there is no significant difference between
short and long term price elasticity of meat supply. However, the price dependency can be
understood from the negative estimate of previous year’s meat supply. If the amount of meat was
high enough in the previous year, it can be noted that current meat supply is inversely affected due
to declining prices. Previous year’s number of bovines leads to rising amount of meat supplied. The
negative sign of the constant refers to negative meat supplies or enforcement of imports without
consideration of animal existence or price attributed to meat. Yet, short term supplies were expected
to be estimated and Johansen cointegration test was conducted accordingly. The test statistic was -
1,02 indicating the time dependence on 1 %. Accordingly, the impact of unexplained errors in the
short term was confirmed and these error terms were included in the short term estimation results.
The short term estimation results were demonstrated in Table 7.

56



Table 7. Short Term Estimates for Meat Supplies in Logged form (2001-2017)

Variable Coefficient t- stat (p value) R? 0,24
Constant -0,007 -0,65 (0,95) Mean Dependent Variable
D(LogQme(-1)) -0,42 -1,39 (0,19) 0,065
D(LogQa) 2,15 1,21(0,26) F (p value) 24,62 (0,00)
D(LogPme) 0,23 0,58 (0,57) Durbin-Watson Statistic
D(error terms) 1,96-e7 0,58 (0,57 1,99

The short term impact of the price is around 23 %. If the positive impact of estimated short-
term price fluctuation was considered, it can be said that a rising price would lead more meat
supplies. Yet, the unexplained spill-over is very low as understood from the low value of difference
of errors. In opposition of 9-10 % impact of meat price per ton determined in the long run, the 23 %
of short term effect can be read due to breeders’ market view. In reality, bovines can be slaughtered
in a few months watching the prices. Besides, short term positive price variation of sales per head
would lead slaughtering decision easily. However, negative sign of the constant should be read as
the producers’ short term indifference between animal breeding objective as in slaughtering or
keeping for the consecutive season. The determinative statistics enable us to conclude that the
findings are reasonable for this short term evaluation.

Following interpretation of meat supplies, the milk supplies were overviewed as well.

4.2. Supply Response for Milk
The same methodological framework was watched up for meat supplie, for 2001 and 2017. The
normality, stationarity and cointegration level of variables were tested and results are demonstrated
below consecutively.

Table 8. Normality of variables for milk supplies (2001-2017)

Qmi Pmi Qa
Jarque-Bera (p) 1,42 (0,49) 1,16 (0,56) 1,74 (0,42)
LogQmi LogPmi LogQa
Jarque-Bera (p) 1,02 (0,60) 0,69 (0,71) 1,68 (0,43)

Jarque-Bera test results indicated that neither dependent nor the independent variables were
distributed normally. Following this non-normality detection, autocorrelation characteristics of the
data was measured with Q-stats as demonstrated below.

Table 9. Stationarity testing for milk supplies (2001-2017)

Qmi LogQmi D(Qmi) D(LOngi)
13,40 (0,00) 13,47 (0,00) 0,35 (0,55) 2,06 (0,15)
Qa LogQa D(Qa) D(LogQa)
12,54 (0,00) 13,30 (0,00) 1,28 (0,26) 1,66 (0,19)
Pmi LogPmi D(Pmi) D(LOg Pmi)
10,43 (0,00) 11,16 (0,00) 3,06 (0,08) 1,69 (0,19)

As understood from the table, while the non-normal data on level and log were non-
stationary, the data achieved stationarity characteristics after its one year lag was taken. Therefore,
the differenced data on level and logged forms can be used for the rest of the analysis. Accordingly,
the autocorrelation characteristics were measured and demonstrated in the below table with
reference to LLC and ADF tests.
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Table 10. Individual and Common Unit Root Existence for Milk Supplies (2001-2017)

Level Log Difference on Level Logged Difference
LLC 437(0,99) LLC 197(097) LLC -325(0,000 LLC -4,94 (0,00)
ADF 0,09(099) ADF 129(0,99) ADF 2161(0,000 ADF -29,01 (0,00)

Accordingly, first order autocorrelation was confirmed for milk supplies. Therefore, the
static estimation was conducted with reference to logarithmic transformation of the data as it was
the case for meat supplies. The coefficients were evaluated departing from these figures and the
error terms of this relationship were assessed for cointegration relationship.

Table 11. Long Term Estimates for Milk Supplies in Logged form (2001-2017)

Variable Coefficient t- stat (p value) R? 0,98
Constant 12,22 3,65 (0,004)*** Mean Dependent Variable
LogQmi(-1) -0,37 -1,18 (0,26) 16,45
LogQa(-1) 0,86 2,38 (0,04)** F (p value) 109,25 (0,00)
LogPmi(-1) 0,28 3,18 (0,004)*** Durbin-Watson Statistic
Time trend 0,02 1,20 (0,26) 1,75

** significant at 5 %; *** significant at 1 %

Looking at the figures, it was understood that 98 % of the variation was explained by the

existing variables in the long term. However, the constant of the regression explains 75 % of the
variation. So there should be other factors affecting milk supply, in addition to these indicators.
Considering the worth of the industry using milk as an input, this is an expected situation. Yet, long
term price elasticity of the milk supplied in tonnes is 29 %. So, the price variation affects produced
and sold amount of milk by 29 % in the long term. It was understood that the previous year’s
number of bovines leads to rising amount of milk supplied. The short term price elasticity is 39 %
and 2 % of current milk production was determined by time which may be interpreted as the impact
of rising population. The higher short term response is interrelated with changing intermediaries and
fluctuation in raw milk sales. Therefore, there appeared a different term related price response in
milk supplies, which is in opposition with meat supplies.
In order to infer about short term relationship, the cointegration potential was checked via the error
terms. The Johansen cointegration test indicated that unexplained effect of the previous year was
significant at 1 % with -1,05 parameter estimate of the lagged error terms. So, the short term
relationship could be estimated with regards to VEC methodology as well. The short term supply
dynamics were demonstrated in Table 12.

Table 12. Short Term Estimates for Milk Supplies in Logged form (2001-2017)

Variable Coefficient t- stat (p value) R? 0,81
Constant 0,04 2,40 (0,04) Mean Dependent Variable
D(LogQmi(-1) -0,19 -1,18 (0,26) 0,06
D(LogQa) 0,73 3,63 (0,04) F (p value) 10,97 (0,01)
D(LogPmi(-1) -0,014 -0,19 (0,85) Durbin-Watson Statistic
D(error terms) 0,76 4,17 (0,00) 1,92

The unexplained spill-over seemed to be very high as the estimate indicated 76 % of timely
impact. The short term impact of the price is below 1 %, with -0,014 parameter estimate, when time
effect and non-classified impacts were considered additionally. Therefore, short term impact of
prices was negative and low. This can be read as the breeders’ preference on slaughtering animals
rather than maintaining milking even if the price rises. This can be related with ageing of the
animals and need for reproduction of the animal on this sense. This is also confirmed with the
negative parameter estimate of milking animal supplies, while rise in number of animals lead to
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rising milk supplies. The estimated variation is considerable with 81 %. However, most of the
variation in milk supplies was not related with previous supplies, milk prices and changing animal
stock. Accordingly, while the time effect in the long run is low with 2 %, the unexplained variation
is high in the short term. And the short term price elasticity is considerably lower than that of long
term. This is also related with the nature of animal breeding and purpose of breeding.

5. CONCLUSION

Before concluding, it is essential to note that the time series data used for the analysis is
limited. However, the analysis was maintained in order to reach some insights on the sector.
Mainly, the positive price elasticity of meat supplies per head of slaughtered animals is an awaited
situation. There is no obvious difference between short term and long term elasticities. This is due
to the fact that breeding decision especially for slaughtering is mostly a long-term decision. On the
other hand, even if the long term price response for amount of milk produced is positive and similar
with that of meat supplies, there appeared a negative elasticity for the short term even if the impact
was very low. This outcome is mainly related with easy shift between milking or slaughtering and
changing demand of the industry that use milk as an ingredient.
The negative effect of previous animal stocks on both milk and meat supplies also is in conformity
with the characteristics of animal breeding sector. Even though there observed a rising trend in
supports since the last 10 years, the supports seemed not to affect animal products supply in
opposition to number of animals bred. Departing from these findings it was understood that the
sector, especially milk production, should be analysed in depth with inferences on the sectors using
milk and meat. Besides, the yield of error correction estimation for short term supplies indicated
that there are other factors affecting the supplies besides price, previous stocks and timely changes.
This is mostly valid for milk supplies with 76 % of variation explained by error terms. Considering
the changing supporting schemes and status of interrelated industries as well as the fluctuating
foreign trade balances for bovines and milk and meat, this non-price impact is understandable. This
outcome also leaded us to consider in-depth analysis of the sector once more.
Consequently, the findings of the analyses residing on a short time frame indicated the need to
increase data based knowledge on the sector both for Turkey and comparable countries. Mostly,
field level studies measuring the changing conditions of the sector would lead more proper policy
indications. However, existing analyses findings emphasized the role of prices for the long term
especially in increasing the supply of milk and meat.
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Abstract

The changes in the world’s and Turkish dry onion production and prices were discussed in this
study. The data used in this study were gathered from FAO (Food and Agricultural Organisation)
and TURKSTAT (Turkish Statistical Service) for the 1980-2017 periods. The production of dry
onion has increased 4.37 times, due to an expansion of harvested area and yield over the period in
the world. Turkey was ranked 7th of the world’s dry onion production. The dry onion's trade has
seen significant development in the world. Thus, dry onion's export quantity and value increased by
3.94 and 6.73 times, respectively. Over the period, Turkey's dry onion production has increased
2.22 times due to the increase of the yield. Turkey’s production and export share has decreased in
the world. Dry onion's producer price has immensely fluctuated in Turkey. Marketing margin was
also increased in the 1991-2017 period. Mainly the increased exchange rate increased producers’
price.

Key words: Dry onion, production, producers’ price, Turkey

INTRODUCTION

An edible onion is known as the genus Allium and belong to the Alliaceae family. Allium
cepa L. is the most common and economically important species among edible onions (Giinay,
2005).

Onions can be grown in almost every region of Turkey. The homeland of onions is Central
Asia. In time, it became widespread towards East Asia and Central Europe (Der, 2007).

Dry onion is used in almost all meals in Turkish food culture. It is a product with high
consumer demand and high table value.

In recent years, especially in 2018-2019, yields were low due to various reasons, causing
prices to rise. There are many reasons why the price fluctuations in dry onions are high. Onion
products in Turkey do not have a support policy in particular. Farmers generally take into account
the prices that occurred a year ago in the decision to produce onions. There was no producer
association/cooperative based on a dry onion. Prices are formed under free-market conditions. In
Turkey, especially in recent years, the rise in onion prices has sparked public debate. The
government tried to put pressure on prices by taking various importance. Dry onion is a product
frequently mentioned in cobweb theorem in economic literature. Besides, the structure of the
farmers, market conditions, the characteristics of agriculture (multiplicity of risks and uncertainties,
climatic conditions, diseases and pests, regional differences) may exacerbate the fluctuations in
product supply and thus the fluctuations in prices.

This study aimed to examine changes in dry onion production and prices in the world and
Turkey.

MATERIALS AND METHOD

The material of the study was obtained from FAO and TurkStat statistical data. Between
1980 and 2017, dry onion planting area, yield, production, price, import and export data were
evaluated in major dry onion producer countries.
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These data were analysed using percentage and index ratios.

The current dry onion prices were converted to real prices with 2018 prices using the
Producer Price Index (UFE 2003 = 100; converted to 2018 = 100) calculated by TURKSTAT. The
changes in prices by years and their reasons were tried to be revealed.

We used multiple regression analysis to determine the factors affecting Turkey's dry onion
supply. Regression analysis is defined as an estimate of the linear relationship between the
dependent variable and one or more independent variables or variables. The main purpose of
regression analysis is the modelling of various factors that cause variations in the dependent
variable (Greene, 2008; Gujarati, 2006). The closed regression model was given as follows = F (X4,
X2, U) (Greene, 2008; Gujarati, 2006)

Y = Dry onion supply (tonnes)

X1 = The price of dry onion a year ago ($)

X2 = The share of Turkey in world onion export amount (%)

U = Error term.

Logarithmic function was used to calculate the model. The logarithmic regression model
was: LnY = Bo + B1LnXz + B2LnXz + U

RESULTS AND DISCUSSIONS

World dry onion production was realised as 22.40 million tons according to 1980 data, while it reached 97.86
million tons in 2017. According to 2017 data, China ranked first in the world onion production with 24.28 million tons.
India followed China with 22.43 million tons of production. India was followed by the USA with 3.73 million tons’
productions. Turkey is located seventh place with 2.13 million tonnes in the world dry onion production (Table 1).

Table 1. Onions, dry production (million tonnes)

Countries 1980 1985 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017
China 324 450 500 818 14,07 19,00 21,69 22,00 22,20 22,30 22,52 23,49 23,89 24,28
India 250 2,86 323 408 472 943 1512 17,51 16,81 19,30 19,40 18,93 20,93 22,43
USA 152 2,04 239 297 325 333 334 336 324 316 317 341 373 373
Iran 063 0,72 121 1,13 1,34 169 193 217 1,94 205 207 243 240 2,38
Egypt 071 0,78 058 039 076 130 221 230 202 1,09 251 305 246 2,38
Russian 191 19 227 088 113 123 154 212 208 198 199 210 202 214
Federation

Turkey 096 127 155 285 220 207 190 214 174 1,90 179 188 212 213
Bangladesh 0,14 0,14 0,15 0,14 013 059 087 1,05 116 1,17 139 1,70 1,74 187
Pakistan 043 051 071 1,01 1,65 1,76 1,70 194 1,69 1,66 1,74 167 1,74 1,83
Netherlands 0,43 044 050 048 082 1,08 1,30 154 135 1,31 1,38 1,50 1,45 1,78
Sudan 002 004 004 005 017 122 112 112 1,04 1,04 143 158 158 1,78
Brazil 069 064 087 094 1,16 114 1,75 152 152 154 165 145 166 1,62
Mexico 038 057 0,77 066 091 123 127 140 124 127 137 152 164 1,62
Others 8,82 10,72 11,33 16,09 17,82 20,68 2345 2508 24,53 24,89 26,86 26,76 27,60 27,90
World 2240 27,20 30,60 39,85 50,14 65,75 79,18 8526 82,56 84,66 89,25 91,48 94,94 97,36

Source: FAOSTAT, 2019

In 2017, 24.81% of the world dry onion production was realised by China. India follows
China with 22.92%. These two countries realise approximately half (47.73%) of the world dry
onion production. The first 13 countries realised 71.49% of the world dry onion production. Turkey
meets 2.18% of world dry onion production. According to 1980 data, world dry onion production
increased by 4.37 times in 2017. Compared to 1990, it had increased 3.20 times. It had increased
1.95 times compared to 2000. Compared to 2010, it had increased by 1.24 times. According to 1980
data, the highest increase was in Sudan with 98 times. Among the top 13 countries; Brazil was the
only country with a decrease compared to 2010 (7%). However, world dry onion production has
generally increased in the related years. Dry onion production in Turkey; Compared to 1980, 1990
and 2010, it increased by 2.22, 1.38 and 1.12 times, respectively. However, it has decreased by 3%
compared to 2000. Turkey remained below the overall rate of increase in world onion production
(Table 2).
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Table 2. Changes in dry onion production in 2017 (%)

Countries 2017
Share (%) 1980=100 1990=100 2000=100 2010=100

China 24,81 749 486 173 112
India 22,92 896 695 475 148
USA 3,81 245 156 115 112
Iran 2,43 377 196 177 123
Egypt 2,43 335 412 312 108
Russian F. 2,18 112 94 188 139
Turkey 2,18 222 138 97 112
Bangladesh 1,91 1318 1262 1393 214
Pakistan 1,87 422 257 111 108
Netherlands 1,82 411 358 217 137
Sudan 1,81 9866 4036 1057 159
Brazil 1,66 234 187 140 93
Mexico 1,66 428 210 179 128
Others 28,51 316 246 157 119
World 100,00 437 320 195 124

Source: FAOSTAT, 2019

World dry onion cultivation area was 1616802 hectares according to 1980 data. According
to 2017 data, it has reached 5201591 hectares. According to 2017 data, India ranked first with
1306000 ha production area. China followed India with an area of 1101238 ha. Turkey was the
twelfth with 68136 ha in the world in term of dry onion production area (Table 3).

Table 3. Onions, dry harvested area (hectare)

Countries 1980 1985 1990 1995 2000 2005 2010 2015 2016 2017
India 251400 280600 301900 384600 450000 703600 106408 117308 132008 130608
China 185000 230000 247000 375000 665000 900000 979000 107092 108591 110122
Banglade
o 32051 34058 35235 34165 33994 86429 117560 169609 177492 185735
Pakistan 41858 48156 58600 74834 109760 127800 124700 130532 135884 137900
Sudan 2500 5500 6200 7000 14000 53760 58590 85974 87696 96590
Russian
Federatio 171500 170000 162000 95300 93417 86334 88017 87949 88563 83343
n
Turkey 70000 84457 82025 142964 99836 77280 62688 60459 67570 68136
Egypt 21439 16020 10500 17167 28601 42509 61535 83042 69425 63053
Iran 40000 39345 60501 47997 43994 49950 55858 63635 62297 61661
USA 45794 49680 55980 67500 67250 66860 60410 54070 54920 55850
Brazil 67044 53005 74646 74676 66505 58388 70429 56677 57464 51957
Mexico 25563 32063 44468 33741 40935 46446 44843 50693 51504 51666
dNSethe”a” 10900 11400 12800 11658 13244 22500 28866 32157 32723 34356
Others 651753 703015 732045 10657411 1192562; 137732 13948;1 171592 179442 189918
worlq 161680 176339 188570 243234 201006 360924 421133 483479 508596 520150
2 9 0 3 2 7 9 1 7 1

Source: FAOSTAT, 2019
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In 2017, 25.11% of the world dry onion cultivation area was realised by India. China
follows India with 21.17%. Turkey, according to 2017 data, constitutes 1.60% of the word dry
onion production area. According to the 1980 data, the world dry onion production area increased
by 3.22 times in 2017. It increased by 2.76 times compared to 1990. It increased by 1.78 times
compared to 2000. It increased by 1.24 times compared to 2010. According to 1980 data, the
highest increase was in Sudan with 38.63 times. Dry onion production area in Turkey decreased by
3% in 2017 compared to 1980. It has decreased by 18% and 32%, respectively compared to 1990
and 2000 and increased by 9% compared to 2010. Turkey has remained below the increase in the
world (Table 4).

Table 4. Changes in harvesting area in 2017 (%)

2017

Countries igg?a 1980=100 1990=100 2000=100 2010=100
India 25,11 519 433 290 123
China 21,17 595 446 166 112
Bangladesh 3,57 579 527 546 158
Pakistan 2,65 329 235 126 111
Sudan 1,86 3864 1558 690 162
Russian 1,60 49 51 89 %5
Federation

Turkey 131 97 82 68 109
Egypt 131 317 648 238 111
Iran 1,19 154 102 140 110
USA 1,07 122 100 83 92
Brazil 1,00 77 70 78 74
Mexico 0,99 202 116 126 115
Netherlands 0,66 315 268 259 119
Other 36,51 291 259 159 136
World 100,00 322 276 178 124

Source: FAOSTAT, 2019

According to 1980 data, world dry onion yield was 13855 kg per hectare while according to
2017 data, 18814 kg per hectare. According to 2017 data, the USA ranked first in the world onion
yield (66821 kg/ha). The USAwas followed by the Netherlands with 51799 kg/ha. According to
data from 2017, Turkey was the sixth with 31 283 kg per hectare in the world in term of dry onion
yield. Turkey was above the world average yield of onions (Table 5).

Table 5. Onions, dry yield (kg per hectare)

Countries 1980 1985 1990 1995 2000 2005 2010 2015 2016 2017
USA 33262 41140 42767 43926 48375 49866 55262 63124 67889 66821
Netherlands 39725 38298 38859 41100 61992 48089 45105 46774 44293 51799
Iran 15775 18281 20045 23553 30540 33743 34534 38095 38535 38584
Egypt 33117 46336 54952 22505 26677 30567 35883 36724 35414 34958
Mexico 14794 17761 17330 19625 22119 26502 28236 29964 31746 31361
Turkey 13714 15037 18692 19935 22036 26786 30309 31082 31383 31283
Brazil 10360 11026 11643 12505 17387 19485 24895 25513 28843 31220
Etﬁgﬁ:}on 11149 11529 14006 9249 12137 14264 17455 23895 22846 25629
China 17514 19565 20243 21800 21158 21111 22155 21937 21995 22051
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Sudan 7200 7273 7097 7429 12000 22619 19048 18417 18061 18386

India 9961 10202 10686 10608 10491 13406 14209 16136 15857 17172
Pakistan 10370 10687 12166 13538 15015 13809 13642 12802 12778 13294
Bangladesh 4420 4131 4196 4215 3942 6820 7418 10049 9777 10049
Others 13533 15246 15458 15099 14946 15012 16811 15594 15378 14690
World 13855 15426 16228 16384 17177 17775 18801 18921 18667 18814

Source: FAOSTAT, 2019

According to 1980 data, the yield of onion per hectare increased by 1.36 times in the world
in 2017. It has increased by 1.16 and 1.10 times, respectively compared to 1990 and 2000. There
was no change compared to 2010. According to 1980 data, the highest increase was realised in
Brazil with 3.01 times. According to 1980, the yield of dry onion per hectare was increased by 2.28
times in 2017 in Turkey. It has increased by 1.67, 1.42 and 1.03 times, respectively compared to
1990, 2000 and 2010 (Table 6).

Table 6. Changes in the yield in 2017 (%)

Countries 2017
1980=100 1990=100 2000=100 2010=100

USA 201 156 138 121
Netherlands 130 133 84 115
Iran 245 192 126 112
Egypt 106 64 131 97
Mexico 212 181 142 111
Turkey 228 167 142 103
Brazil 301 268 180 125
Russian 230 183 211 147
Federation

China 126 109 104 100
Sudan 255 259 153 97
India 172 161 164 107
Pakistan 128 109 89 97
Bangladesh 227 239 255 135
Others 109 95 98 87
World 136 116 110 100

Source: FAOSTAT, 2019

According to 2016 data, 7.69% of the dry onion production in the world was subject to
export. According to 2016 data; the country with the highest rate of production to exports was the
Netherlands (84.94%). It was understood that the Netherlands mainly produces for the foreign
market. The Netherlands was followed by Mexico with 25.25%. Although China was the most
important dry onion producer, the rate of exported dry onion was quite low. This means that dry
onion production in China was mainly directed towards the domestic market. Mexico was a
significant onion exporter. Especially since the late 1980s, it has increased the export rate. In 2016,
1 kg of every 4 kg dry onion produced in this country was subject to export. In Turkey, 4.99% of
total dry onions production was subject to export in 2016. Turkey has not reached the world
average, especially after the 1990s (Table 7).

Table 7. Export amount/production share (%)

Years World India China  Netherlands Mexico  Egypt  Turkey USA

1980 6,79 5,28 0,86 96,82 15,14 5,91 3,39 7,67

1981 7,92 7,22 0,59 87,03 14,48 3,02 9,06 12,01
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1982 6,85 8,16 0,83 81,13 13,66 2,01 17,22 3,42
1983 6,82 5,64 0,58 109,62 13,32 4,53 13,39 4,74
1984 7,33 8,14 0,50 93,47 18,02 2,592 9,95 6,44
1985 6,93 8,53 0,12 97,75 16,50 2,81 10,34 2,80
1986 6,91 9,36 0,05 82,45 17,63 2,592 12,65 3,91
1987 7,00 4,83 0,11 94,89 27,58 4,22 10,21 4,59
1988 7,25 6,40 0,09 95,37 22,66 7,57 12,19 5,91
1989 7,04 10,35 0,09 93,64 24,21 11,35 10,89 5,08
1990 7,26 7,45 0,05 100,73 20,76 10,37 5,50 7,37
1991 8,30 10,36 0,03 110,89 23,57 11,04 12,61 7,08
1992 7,32 7,80 0,21 96,55 27,45 9,40 12,07 6,76
1993 7,35 8,91 0,49 87,63 31,05 18,54 6,82 7,51
1994 9,43 9,95 0,77 101,75 30,38 27,19 3,43 12,49
1995 8,25 8,61 0,53 100,41 32,77 29,92 3,86 10,39
1996 8,39 10,24 0,88 69,75 32,72 23,23 10,28 9,33
1997 7,76 10,42 0,45 93,59 29,68 26,24 5,47 8,90
1998 7,82 4,05 1,19 72,75 34,63 20,83 6,35 9,48
1999 7,33 5,32 1,63 68,02 21,19 11,91 5,29 9,21
2000 6,78 7,27 1,18 69,89 26,10 19,30 3,90 10,89
2001 6,92 8,41 1,94 81,05 23,42 26,47 7,50 10,91
2002 8,07 13,99 1,57 83,40 21,64 38,87 6,77 9,68
2003 8,96 13,73 2,59 98,77 24,33 46,66 7,85 9,88
2004 8,13 10,74 2,32 63,48 23,80 39,15 3,64 8,01
2005 7,90 10,20 3,00 78,31 22,19 23,12 3,08 9,83
2006 8,60 12,74 2,91 103,34 23,89 18,27 7,29 9,19
2007 7,75 7,26 3,15 81,14 20,92 13,54 9,67 8,08
2008 8,37 12,32 2,63 89,00 22,36 5,30 10,51 9,41
2009 8,51 13,79 2,50 95,65 26,05 11,05 7,30 8,26
2010 8,71 9,02 2,97 96,58 25,86 18,47 5,03 10,81
2011 8,01 6,34 3,37 86,09 26,46 21,31 5,60 10,60
2012 7,91 9,09 2,79 90,67 30,25 15,77 8,11 10,24
2013 8,28 7,65 3,33 93,30 29,76 30,16 8,30 11,33
2014 7,77 6,53 3,25 90,69 28,37 16,63 12,57 10,70
2015 7,53 5,53 3,70 79,37 25,43 19,40 4,97 8,92
2016 7,69 8,78 2,98 84,94 25,25 18,60 4,99 8,73

Source: FAOSTAT, 2019

According to 2016 data; India accounts for 25.17% of world onion exports. India was

followed by Netherlands and China with 16.87% and 9.74%, respectively. Turkey was providing
1.45% of the onions that were subject to export around the world. Turkey, especially after the
2000s, has a low share of world exports of dry onion (Table 8).

Table 8. Countries’ export amount share in the World (%)

India Netherlands  China Egypt Mexico  Spain USA Turkey
1980 8,69 27,58 1,84 2,76 3,77 13,00 7,69 2,14
1981 10,32 23,38 1,19 1,07 2,64 16,22 10,35 5,33
1982 11,55 26,70 1,92 0,74 3,76 12,71 3,79 10,29
1983 9,00 26,59 1,36 2,09 3,71 15,18 4,99 7,93
1984 13,19 22,36 1,05 0,92 4,73 14,31 6,58 5,73
1985 12,96 22,65 0,30 1,17 4,99 15,23 3,04 6,97
1986 12,27 21,22 0,12 1,08 4,88 17,35 4,01 8,52
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1987 6,45 22,44 0,25 1,62 6,89 14,19 4,64 6,56

1988 10,05 20,22 0,20 2,35 7,56 12,85 5,48 7,69
1989 15,35 19,87 0,22 2,44 7,99 11,26 5,34 7,17
1990 10,82 22,56 0,11 2,69 7,20 8,50 7,94 3,84
1991 14,01 19,35 0,06 2,32 7,20 9,05 6,14 7,61
1992 10,94 22,07 0,45 2,29 7,44 7,94 6,75 8,25
1993 13,98 20,65 1,25 5,39 8,05 8,58 8,02 4,41
1994 11,74 18,15 1,72 3,82 5,92 7,07 10,81 1,80
1995 10,68 14,63 131 3,51 6,60 7,82 9,37 3,34
1996 12,42 12,61 2,45 3,02 6,67 7,29 7,87 5,67
1997 10,50 16,92 1,43 3,27 7,62 6,71 8,74 3,62
1998 6,04 13,28 3,59 4,21 8,58 6,71 8,10 4,04
1999 1,27 14,32 5,32 2,96 7,25 6,15 8,57 3,69
2000 10,10 16,88 4,88 4,33 6,95 6,08 10,42 2,52
2001 12,26 17,22 8,08 4,62 6,69 5,49 9,29 4,48
2002 13,83 15,99 6,08 6,89 5,74 5,49 7,20 3,26
2003 17,03 15,81 8,98 6,34 5,90 4,47 6,51 2,12
2004 16,42 15,32 8,24 6,91 5,82 3,91 5,95 1,46
2005 18,51 16,30 10,97 5,79 5,26 3,92 6,31 1,23
2006 23,58 16,61 9,72 3,49 5,05 4,06 5,10 2,20
2007 17,66 15,41 11,29 3,52 5,08 4,07 511 3,15
2008 26,61 17,52 8,68 1,65 4,46 4,06 5,11 3,36
2009 26,49 19,17 8,30 3,71 4,92 4,13 4,47 2,13
2010 19,78 18,23 9,34 5,91 4,75 3,24 5,23 1,39
2011 16,25 19,42 10,86 7,19 5,42 3,71 521 1,75
2012 23,38 18,77 9,49 4,89 5,73 3,92 5,08 2,15
2013 21,07 17,44 10,60 4,71 5,39 4,11 5,11 2,26
2014 18,27 18,03 10,57 6,01 5,60 5,08 4,88 3,24
2015 15,20 17,33 12,62 8,59 5,61 5,12 4,42 1,36
2016 25,17 16,87 9,74 6,27 5,66 4,88 4,46 1,45

Source: FAOSTAT, 2019

From 1991 to 2017, the onion prices ($ / tonne) of producers in major onion producer
countries was examined. Producer countries have the lowest prices of dry onions; Egypt and India
(around $ 100) were the highest, respectively; Brazil, Turkey, USA, Bangladesh, China, Russia and
Sudan ($ 220 tons and over).

From 1991 through 2017, the producer experienced fluctuations in the prices of all the onion
producers. Price fluctuations were at least changed in the USA, the highest in Sudan, Iran, Egypt,
the Netherlands and Turkey.

According to the average producers’onion price, prices increased by 92% in Sudan, 44% in
Bangladesh, 77% in Iran, 45% in Pakistan, 20% in Egypt, 14% in Brazil, and 6% in the USA.
Prices showed the declining trend in the Netherlands, China, Russia and Turkey.

There was an increase in unit export prices of major dry onion producer countries during the
period of 1991-2017.

Dry onion producers' prices were compared between 1991-2017 in major producers USA,
Netherlands, Spain and Turkey. In 2017, the lowest dry onion producers' price was 71 USD in the
Netherlands. Turkey with 154 USD, Spain with 222 USD and USA with 298 USD, followed the
Netherlands. The highest price was held in Turkey in 2010 with 590 USD. Dry onion producers'
price until 2012 remained far above Spain and the USA in Turkey (Figure 1).
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Figure 1. Dry onions’ producer price in USA, Netherland, Spain and Turkey ($ per tonne)
Source: FAOSTAT, 2019

With neighbouring countries, Turkey, Iran and Russia onion producer prices were compared
with the period 1991-2017. Onion producer prices in Turkey followed up above the price of Russia
and Iran between 1995-2011. The highest price per tons among these three countries stood at 590
USD in Turkey in 2010 (Figure 2).
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Figure 2. Dry onions’ producer price in Russia, Iran and Turkey ($ per tonne)
Source: FAOSTAT, 2019

1980-2016 period, Turkey’s share in the world dry onion production and export share in the
World were investigated related changes in Figure 3. Turkey's export share in the World has kept
above from share in the world dry onion production until 1993. Although fluctuations occurred in
the following years, after 1996, it has remained close to each other. Turkey's share showed a
declining trend and fell to a 2% level, and below.
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Figure 3. Turkey’s dry onion production and export share in the world (%)
Source: FAOSTAT, 2019

Period 1980-2017 were examined relations between onion production and price in Turkey.
There were fluctuations in the prices depending on the production. In 1980, the production was the
lowest, the price of dry onion was 588 TRY per ton, and in 1995, when production was highest, the
price of dry onion was 501 TRY. In 2017, the production was reached 2,132 million tons and the
price was 188 TRY per ton. Onion production in 2006 and after was around 1.7 to 2.2 million tons.
During this period, prices fluctuated between 188 TRY and 512 TRY. However, as of 2012, prices
tended to decrease (Figure 4).
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Figure 4. Turkey’ dry onion production (1000 tonne) and reel producer price (TRY per tonne)
Source: FAOSTAT, 2019

The producers' real price of onions, and onion production in Turkey was analysed using a
chain index. There were serious fluctuations in the production of onion and real prices in the 1980-
2017 period. However, the changes in real prices compared to the previous year were more severe
than the changes in production. The highest increase in production compared to the previous year
was in 1995 (54%) and the highest decrease was in 1996 (33%). The highest increase in prices
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compared to the previous year was in 2003 (119%) and the highest decrease was in 1982 (42%).
However, both production and price changes were less severe in 2004 and beyond (Figure 5).
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Figure 5. Turkey’ dry onion production and reel producer price index (%)
Source: FAOSTAT, 2019

Onion production, with producer prices denominated in dollars that year in Turkey, were
analysed using a chain index. The highest increase in onion prices was realised in 2003 (177%), and
the highest decrease was in 1982 (49%). After 2010 there was a downward trend in prices (Figure
6). The fluctuations in prices expressed in foreign currencies were higher than in the Turkish
currency.
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Figure 6. Turkey’ dry onion production and producer price ($) index (%)
Source: FAOSTAT, 2019



Turkey's dry onion price and USA dry onion producer price was compared by using the
chain index. The comparison was in the 1980-2017 period. The figure showed that the producers'
onion price was fluctuated in Turkey and USA. Among the significant dry onion producer
countries, America was the country with the lowest price fluctuations. In Turkey, these fluctuations
were much more severe.

The lowest producers’ onion prices occurred in Turkey in 1986 (94 $ per tonne), while the
highest producers onion prices occurred in 2010 (588 $ per tonne). This year the highest difference
was realised with the USA. The difference was 244 $. The highest producers price difference
occurred with the United States and Turkey in 1983 as per tonne 158 $. Onion prices in Turkey (in
the relevant period; 1980-2017) was higher than the USA in 1980, 1990, 1994, 1995, 1998, 1999,
2003, 2004, 2007, 2008 2009, 2010, and 2011. Dry onion price in 2017, Turkey’s was 154 USD per
tonne, while USA at 298 USD per tonne (Figure 7). The pearson correlation between real onion
prices and the price in dollars was 0.433 in Turkey. Similarly, the pearson correlation between USA
and Turkish onion prices was 0.495. This reported a similar relationship between USA and Turkish
onion prices.
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Figure 7. Dry onion producer price in the USA and Turkey
Source: FAOSTAT, 2019

Turkey's and USA dry onion producer’s price index was compared by using the chain index.
The highest increase compared to the previous year in dry onion producer prices in Turkey occurred
in 2003 (177%), while the highest decrease occurred in 1982 (49%). The highest increase of dry
onions producer prices occurred increased in the USA in 1980 with 63%, while the highest decrease
occurred in 1982 (44%) (Figure 8).
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Source: FAOSTAT, 2019
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Turkey's and USA dry onion producer real price was compared by using the chain index.
The highest increase compared to the previous year at real producer price onion prices occurred in
Turkey in 2003 (119%), while the highest decrease occurred in 2004 (47%). Turkey's dry onion
producer real price was more severe than the United States (Figure 9).
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Figure 9. Dry onion producer real price index in the Turkey and USA (%)
Source: FAOSTAT, 2019

Dry onion producer prices have fluctuated in the 1980-2017 period. This was because the
producers make a production decision by taking into consideration the prices a year ago. Dry onion
prices in Turkey were free-market conditions. In the years of overproduction, the prices obtained by
the producers also decrease more. The disruption of production in the agricultural sector and the
lack of product-specific producer co-operatives make this decline or rise more severe. The highest
value of the producer’s dry onions price occurred in Turkey in 1994 as 875 TRY. This year was
also the year when the price difference between dry onion and potatoes was highest. The highest
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value of potatoes in 1995 was 553 TRY per tonne. Between 2000 and 2009, potato-dry onion prices
fluctuated in parallel (Figure 10). There was a high correlation between potato prices and onion

prices. Pearson correlation was 0,729. This indicated a strong correlation between the two variables.
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Figure 10. Dry onion and potatoes reel producer price in Turkey (TRY)
Source: FAOSTAT, 2019

The marketing margin was defined as the difference between the price that consumers will
pay for the final product they purchase and the price they obtain for the products they produce (the
first product price) (Rehber and Cetin, 1998). Accordingly, during the period 1994-2017, marketing
margin was calculated from producer prices and consumer prices. In parallel with the price of onion
obtained from the producer and consumer prices, the marketing margin fluctuated in the related
period but showed an upward trend in general. In 1999, the lowest value was 39.5 USD per tonne,
the highest value was reached in 2013, and it was 330.8 USD per tonne (Figure 11).
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Figure 11. Dry onion’s consumer and producer price, and marketing margin in Turkey ($)
Source: FAOSTAT, 2019

The regression analysis was used to determine the factors that affect dry onion supply in
Turkey. The dependent variable was the quantity of dry onion’s supply (Y, tonne). The independent
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variables were dry onion price a year ago (X1) and Turkey’s dry onion export amount share in the
World (X2). The model result was given in Table 9.

The logarithmic model could be expressed as; LnY = 13.445 + 0.265LnX; — 0.313 LnX2

The adjusts R? (determination value of the coefficient) was calculated as 0.457 (45.7%), and
adjusts R? was indicated that the independent variables in the model could explain about 45.7
percent of the variation in Y (supply). The F-test was statistically significant at the 1% level
(Fealculated™>Ftanle, 16.177>3.32). F-test indicated that the calculated model could be used for the
prediction purpose.

Dry onion price a year ago and Turkey’s dry onion export amount share in the World were
identifying as the significant factors affecting the dry onion supply in Turkey. The dry onion price a
year ago (X1) had a positive coefficient. The increase in this parameter would result in an increase
of 0.265 units in the dry onion supply in Turkey. However, Turkey’s dry onion export amount share
in the World (X2) had a negative coefficient. The value of the coefficient was calculated to be -
0.313. This score showed that a unit increase in Turkey’s dry onion export amount share in the
world would lead to a decrease of 0.313 units in the dry onion supply in Turkey.

Table 9. Regression model summary

Constant X1 X2 F test Ra?
Coefficient 13,445 0,265 -0,313
Standard error 0,551 0,089 0,082
t-values 24,387 2,984 -3,828 16,177 0,457

CONCLUSIONS

In the world, dry onion production, unit area yields and cultivation areas increased
significantly compared to 1980.

Onion production volume and unit area yield compared to 1980 showed an increase in
Turkey. The amount of product to the unit area below the world average was above the world
average. Onion cultivation area in Turkey has decreased compared to 1980. It has increased 3.22
times in the world. An increase in production in Turkey said that due to the efficiency of the
rigging. However, the amount of supply available was not sufficient to meet the high demand. For
this purpose, it was necessary to increase the sowing areas.

Both the onion production in essential countries and severe fluctuations in the price of
onions in Turkey was concerned. Price instability affects the production decision, and the amount of
production triggers price instability. This imbalance in the markets causes damage to producer-
consumer parties. Market models should be developed for the sustainability of production. For this,
production planning can be a tool. Price strategies can also be developed.
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Abstract:

In this study, production costs and profitability development in red pepper, which is important in
Kahramanmaras province, which is focused on cost calculation in red pepper, has been analysed.
The data were obtained from Kahramanmaras Provincial Directorate of Agriculture and Forestry.
The data set covers the period 2004-2018.

Gross, absolute (net) and relative profit for the developments in the profitability of red pepper were
calculated. Proportional shares of product cost elements in total cost are calculated. Thus, weights
were determined in total cost. Also, the cost of production and profitability of the products were
determined by the simple index.

The most important cost elements in the period covered were land rent, harvesting and hoeing.
Production costs of 2018 increased by 21%, depending on 2004. Relative and absolute profit
decreased compared to the beginning of the period.

Key words: Red pepper, cost, profit, Kahramanmaras, Turkey

INTRODUCTION

Red pepper is a spice that is obtained by drying and grinding the vegetables of Capsicum
annuum L. which belongs to the Solanaceae family, and it is used to give flavour and bitterness to
food (Akgiil, 1993).

In 2018, according to TURKSTAT data, red pepper in Kahramanmaras was realised as
24625 tons in 13050 decares area. Red pepper production area in Kahramanmaras generates %10.89
of Turkey's area of red pepper, and it generates %10.83 of Turkey's red pepper production.

Kahramanmaras has a prominent place in Turkey based on red pepper production. Besides,
red pepper, registered as a geographical sign, is economically essential for the city. In this respect, it
is critical to analyse the cost and profitability of Kahramanmaras pepper.

It is necessary to know the actual cost and profitability of each product produced in terms of
business. According to this, continuous production branches can be identified and abandoned, and
profitable production branches can be given more space (Kiral et al., 1999).

Cost is essential for the economic evaluation of the annual results of the enterprise. In this
respect, it is relevant to the economic conditions of the enterprises that they are suitable, measured
and productive (Gtines et al., 1988).

Cost calculation in agricultural products is depends on the type of product, the purpose of
calculating the cost, the method of calculating the value, the purpose of the calculation person or
institutions (Cakir, 2005).

Costs and profitability indicators calculated from the sales price are the most critical factors
for the enterprises to continue production. For this reason, this study aims to reveal the
developments in cost and profitability of red pepper in 2004-2018 from Kahramanmarag provincial
directorate of the Ministry of Agriculture and Forestry.
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MATERIALS AND METHODS

The primary material of the study was the statistical records of the Kahramanmaras
Provincial Directorate of Agriculture and Forestry. The product costs and production data set of the
province cover the period of 2004-2018. TURKSTAT statistical data and related national and
international research findings were also used.

Below formulas were used in the calculation of gross, absolute and relative profits related to
the developments in profitability. Gross Profit = Gross Production Value (GPV) - Variable Costs,
Absolute Profit = GPV — Total Production Costs (TPC) and Relative Profit = GPV / TPC (Agi1l and
Demirci, 1984; Kiral et al., 1999).

The proportional share of the cost elements in the total cost of red pepper was calculated.
The ratios of the margin elements in the total cost were determined. Besides, the change in the
production cost and profitability of the products was demonstrated by a simple index. Cost and
profitability indicators were converted into real values by using the Producer Price Index (PPI; 2018
= 100) calculated by TURKSTAT. Thus, changes and developments in profits, costs, and
components were determined by years.

RESULTS AND DISCUSSION

Turkey’s red pepper production was 227 380 tonnes in 2018. The province of Sanlurfa
comes first with a 43% share. This is followed by Gaziantep with 26% and Kilis with 13.9%.
Kahramanmaras production is 24625 tonnes and ranks 4th with a 10.8% share (Table 1).

Table 1. Important province in the red pepper production in Turkey in 2018

Provinces Tonne %
Sanliurfa 98250 43,2
Gaziantep 59100 26,0
Kilis 31500 13,9
Kahramanmaras 24625 10,8
Bursa 5880 2,6
Aydin 3601 1,6
Hatay 2690 1,2
Adiyaman 1710 0,8
Mugla 24 0,0
Turkey 227380 100,0

Source: TURKSTAT, 2019

Developments in red pepper production and harvested area in Kahramanmaras province
were given in Table 2. Accordingly, the harvested area of Kahramanmaras was 13050 decares in
2018, which constitutes 10.89% of the total red pepper harvested area of Turkey. The red pepper
production meets 10.83% of Turkey's production. Red pepper harvested areas decreased by 21.39%
in 2018 compared to 2001 production year. Red pepper production, based on 2001, increased by
5.43 times in 2018 to reach 24625 tons. Red pepper yield in 2018 in Kahramanmarag province was
1887 kg per decares. Between the years 2001-2018, the highest harvested area was in 2003 and the
production in 2014. Even though the cultivation areas were generally reduced, the production
increased. It is seen that this reason in the increase in production is due to the increase in the yield
obtained from the unit area.

76



Table 2. Developments in red pepper acreage and production in Kahramanmaras

Share

Share

. : . Yield -  Yield -

Years Harvested Index in Production Index in K Maras Turkey
area (da) (2001=100) Turkey  (tonne)  (2001=100) Turkey (ka/da)  (kg/da)

(%) () :

2001 16600 100,00 18.44 4530 100,00 22.65 273 222
2002 12700 76,51 18.14 3695 81,57 12.32 291 429
2003 17910 107,89 1791 3839 84,75 9.60 214 400
2004 8910 53,67 12.44 3418 75,45 11.39 384 419
2005 11010 66,33 14.12 3750 82,78 8.33 341 577
2006 9400 56,63  14.04 2773 61,21 6.05 295 685
2007 10740 64,70  15.07 7430 164,02  11.05 692 943
2008 12384 74,60 15.93 7706 170,11  12.84 622 772
2009 12720 76,63  13.92 25030 552,54 1271 1968 2155
2010 13720 82,65 13.19 27030 596,69 1451 1970 1790
2011 4100 24,70 4.48 7850 173,29 4.84 1915 1771
2012 6337 38,17 5.62 9951 219,67 6.01 1570 1469
2013 14000 84,34  12.42 25400 560,71  12.79 1814 1762
2014 16100 96,99 14,84 29290 646,58 15,72 1819 1717
2015 15100 90,96 13,38 28200 622,52 13,81 1868 1808
2016 13022 78,45 10,64 27283 602,27 11,94 2095 1867
2017 9269 55,84 9,11 17620 388,96 9,83 1901 1763
2018 13050 78,61 10,89 24625 543,60 10,83 1887 1897

Source: TURKSTAT, 2019

Cost elements in red pepper production in Kahramanmaras province between 2004 and 2018
were given in Table 3. Red pepper production cost per decare was 1468 TL for 2018. For the year
2018, the highest value was the land rent with 250 TL. Within the costs of producing red pepper,
harvest (220 TL), hoeing (165 TL), water and irrigation cost (110 TL) was followed by the land

tenure (Table 3).

Table 3. Development of red pepper production cost with real prices

200 200 200 200 200 200 201 201 201

201 201 201 201 201 201

552332%2”45678 0o 1 2 3 4 5 6 7 8
TRY per decares

tLeme 206 190 173 163 169 178 175 158 167 196 194 184 177 191 250
First 58 54 49 46 60 59 66 59 47 45 40 46 47 57 70
ploughing

Second 51 48 43 41 43 43 44 39 37 36 32 46 47 57 60
ploughing

Fertiliser

price and 75 70 72 60 84 83 83 79 112 116 105 107 96 95 90
labour

Seed

sowing 46 52 48 37 40 39 43 38 40 42 37 54 56 76 70
and labour

Guard 12 11 10 10 8 8 8 7 7 11 10 11 10 10 8
Weeding 151 139 150 119 145 155 140 126 130 139 107 123 132 184 165
Agrichemi= o, 25 59 27 24 24 22 20 20 27 16 38 41 38 40
cal labour
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Water rate

weltr 18 159 147 139 126 120 150 138 124 117 112 92 138 140 127 110
Harvest 180 174 289 149 265 286 263 237 251 285 226 276 265 254 220
Drying 26 24 29 20 24 36 33 30 37 36 32 54 51 51 50
Shipping 17 16 17 14 19 19 22 20 22 27 16 38 37 32 30
'Cr(‘)tsetreSt 154 96 103 102 99 98 69 62 124 131 107 140 138 147 137
General
?i‘j/?'”'s”a 25 23 26 19 25 27 26 23 25 26 25 32 32 34 31
expenses
(\:gasrt'ab'e 820 767 875 649 834 902 866 780 822 874 821 101 10? 115 108
Fixed cost 384 309 302 284 293 303 270 243 317 354 326 356 347 372 418
Total coe 120 107 117 (.o 112 120 113 102 113 122 114 142 140 150 146
4 6 7 6 5 7 3 8 7 7 7 71 1 8

Source: TOBKIM, 2018

Table 4 showed the developments in the production costs of the cost elements covering the
years 2004-2018 in the province of Kahramanmaras. For the 2018 production period, 28% of the
total production costs are fixed expense items and 72% is the changing cost elements. The share of
changing and fixed costs in production costs has increased by the related years. According to 2018
data, the share of farm rent, which has the highest share in production costs is 17%, and the share of
harvest fee is 15%.

Table 4. Developments in share in the total production cost of red pepper production cost factors
(%)

Production 200 200 200 200 200 200 201 201 201 201 201 201 201 201 201
costitems 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8

Land 17 18 15 17 15 15 15 15 15 16 17 13 13 13 17
tenure

First

.. 5 5 4 5 5 5 6 6 4 4 4 3 3 4 5
ploughing

Second

. 4 4 4 4 4 4 4 4 3 3 3 3 3 4 4
ploughing

Fertiliser
and labour

Seed
sowing and 4 5 4 4 4 3 4 4 4 3 3 4 4 5 5
labour

Guard 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Hoeing 13 13 13 13 13 13 12 12 11 11 9 9 9 12 11
Agrichemi

cal and 3 3 2 3 2 2 2 2 2 2 1 3 3 3 3
labour

Waterrate 453 44 19 14 11 12 12 12 10 9 8 10 10 8 7
and labour

Harvest 16 16 25 16 24 24 23 23 22 23 20 19 19 17 15
Drying 2 2 2 2 2 3 3 3 3 3 3 4 4 3 3
Transpotati

on 1 1 1 1 2 2 2 2 2 2 1 3 3 2 2
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Interest

13 9 9 11 9 8 6 6 11 11 9 10 10 10 9
cost

General
?\‘/jem'”'s”at222222222222222
expenses

(\:f)asrt'ab'e 68 71 74 70 74 75 76 76 72 71 72 75 75 15 72
Fixedcost 32 29 26 30 26 25 24 24 28 29 28 25 25 25 28
Total cost 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

The changes in the cost of red pepper production in the province of Kahramanmaras for
2004-2018 were examined in Table 5. Accordingly, the highest increase was observed in the harvest
cost with 94% compared to 2004. The highest decreasing tendency was the seed and seed sowing
labour costs (33%). Among the cost elements in the years covered, land tenure, first- second
ploughing, fertiliser and labour cost, guard, hoeing, water and irrigation labour, harvesting, drying
expenses were increased items, while seed and planting, agrochemicals and labour cost,
transportation expenses decreased according to the beginning of the period.

Table 5. Developments in red pepper production cost and elements compared to 2004

Costitems 200 200 200 200 200 200 201 201 201 201 201 201 201 201 201
4 5 6 7 8 9 0 1 2 3 4 5 6 7 8

Land 100 92 84 79 82 87 8 77 8. 95 94 89 8 93 121

tenure

First 900 92 84 79 103 102 113 102 80 76 69 79 81 98 120

ploughing

second 440 95 g4 79 84 83 85 77 72 69 63 89 92 111 117

ploughing

Fertiliser 10y 113 103 79 86 85 92 8 8 90 80 116 121 165 151

and labour

Seed

sowingand 100 92 84 79 70 69 64 58 62 89 8l 89 86 85 67

labour

Guard 100 92 99 79 96 102 93 84 86 92 71 81 88 122 109

Hoeing 100 92 84 79 70 69 64 58 60 78 47 112 120 111 117

Agrichemi

cal and 100 92 87 79 76 94 87 78 74 70 58 87 88 80 69

labour

Xxgtfggghi 100 92 153 79 140 151 140 126 133 151 120 146 140 135 117

Harvest 100 92 112 79 94 139 128 115 145 138 126 209 200 198 194

Drying 100 92 101 79 112 111 128 115 130 156 94 224 214 185 175

Irr]a”Spom“ 100 62 67 66 65 63 45 40 81 8 70 91 90 96 89

Interest

cost 100 94 107 79 102 110 106 95 100 107 100 131 129 138 128

General

?\‘/jem'”'s”at 100 94 107 79 102 110 106 95 100 107 100 131 129 138 128

exXpenses

Variable 100 80 79 74 76 79 70 63 82 92 85 93 90 97 109
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cost

Fixedcost 100 89 98 77 94 100 94 85 95 102 95 119 117 125 122

Totalcost 100 92 84 79 82 87 8 77 81 9 94 89 86 93 121

Developments in the profitability of red pepper production in the province between 2004
and 2018 were given in Table 5.

For the year 2018, the Gross Production Value (GPV) was calculated as 1900 TRY per
decares. The lowest production value for the year was 887 TRY per decares in 2011. The absolute
profit, which shows the difference between the gross production value and production costs, was
432 TRY per decare for 2018. Gross profit, which shows the difference between total production
value and changing expenses, was calculated as 850 TRY per decares in 2018. (Table 5).

The relative profit represents the GPV obtained for each production cost. The comparable
profit was calculated as 1.29 for 2018. In other words, the 1.29 TRY income (GPV) was obtained
for the cost of 1 TRY for red pepper production. In 2004, 1.40 TRY income was obtained against 1
TRY of the cost. The highest relative profit belongs to 2005. The lowest relative profit belongs to
2012 (0.83) (Table 5).

Gross production value per decare (TRY) Net profit value per decare (TRY)
Gross profit value per decare (TRY)

2500

2000

1000
500

2004 2005 2006 2007 2008 2009 2070 Z0IT™=2e12 2013 2014 2015 2016 2017 2018
-500

Figure 1. Developments in profitability in red pepper production
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Figure 2. Developments in the relative profitability of red pepper production

The change in the GPV and profitability ratios of red pepper production was given in Table
6 in Kahramanmaras province. Compared to 2004, GPV increased by 12% in 2018, the lowest in
2011 (47% decrease). Compared to 2004, the absolute profit for the decade decreased by 11%, the
gross profit by 2% and the relative profit by 8%. The highest year of the corresponding increase was
in 2005 (17%). The lowest value was obtained in 2011, with a decrease of 41% (Table 6). Gross
profit decreased by 88% in 2011. Therefore, 2011 is the year in which the changing costs had the
highest value. Absolute profit decreased by 72% in the same year compared to 2004. In general,

profitability indicators showed a downward trend between 2004 and 2018.

Table 6. Developments in red pepper profitability compared to 2004

200 200 200 200 200 201 201 201 201 201 201 201 201 201
5 6 7 8 9 0 1 2 3 4 5 6 7 8

105 96 90 83 84 58 53 56 95 89 95 107 109 112

144 91 122 58 44 32 28 41 77 73 36 81 70 89

116 8 101 66 59 13 12 14 84 78 61 85 82 98

Indicators 220
GPV 100
Net profit 100
Gross

profit 100
Rela_tlve 100
profit

117 98 116 89 84 62 62 59 93 93 80 91 87 92
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Relative profit

= Gross profit value per decare (TRY)

200

150

100

50

2004 2005 2006 2007 2008 2009 'L—\/ 2013 2014 2015 2016 2017 2018

-50
Figure 3. Developments in red pepper profitability compared to 2004

CONCLUSIONS

In this study, the cost calculation methodology was discussed in red pepper costs and
determined the production costs and profitability developments in red pepper in Kahramanmaras
province. In the years covered, a significant portion of the production costs were variable costs.
Production costs increased by the beginning of the year (21%) in Kahramanmaras province. While
there was an increase of 12% in GPV, absolute profit (11%), gross profit (2%) and relative profit
(8%) decreased.

Cost elements in particular increases in harvesting, drying, fertiliser and labour costs
increased the total production costs. Therefore, the profitability indicators decreased in general
terms. Farmers could continue their production with the agricultural supports such as diesel,
fertiliser, soil analysis, certified seed or seedling use provided by the Ministry of Agriculture and
Forestry.
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Abstract

Grape seed flour, obtained from grape pomace, the by-product of the wine industry was
supplemented into bread wheat flour to determine its effect on bread characteristics. Bread was
prepared using different levels (0, 5, and 10%) of Okiizgdzii (red grape variety) seed flour (OSF)
and Narince (white grape variety) seed flour (NSF) replacement with bread wheat flour. At the
same time, different amounts (0, 50, 100 mg/kg) of glucose oxidase (GO) were added to each
formulation to improve bread properties. It was observed that addition of NSF or OSF showed an
important effect on physical and textural properties of wheat bread. Loaf volume, width, length and
height values decreased accurately depending on increasing OSF and NSF levels. The addition of
GO, mainly when it was used at 100 mg/kg provided a significant improvement in all these values.
Brightness (L value) and yellowness (b value) of crumb and crust of bread were gone down while
redness (a value) went up as the ratio of NSF or OSF in the bread formulation were increased.
Usage of GO was made the bread brighter. It was determined that there was a significant increase in
bread hardness by the addition of NSF or OSF depend on the increase of percentage. When
compared with control sample hardness of bread were risen from 264.9 g to 1207.8 g and 1458.0 g
by the addition of 10% of OSF or 10% NSF, respectively. 100 mg/kg of using GO was found to be
to improve considerably bread firmness. Overall results indicate that the by-products of the wine
industry can be evaluated in bread making up to 5% level and the addition of GO can restore quality
characteristics of their bread.

Key words: Bread, grape pomace, grape seed, Narince, Okiizgdzii, texture

INTRODUCTION

Based on data from the Food and Agriculture Organization Statistical Database the total world
production for grapes in 2017 is 74,276,583 metric tonnes and Turkey is the sixth highest producer
of grapes in the world with its 4,200,000 metric tonnes (FAO, 2019). Grapes are used as fresh or
after processed to various products such as wine, juice, raisins, boiled grape juice. Wine takes the
seventh place among most produced commaodities of the world with 29,105,845 metric tonnes
(FAO, 2019).

During wine processing by-products called as grape pomace including skins, seeds, and stalks of
grapes are occurred (Beres et al., 2016). Usage of these by products in food including breads may
provide enrichment with bioactive compounds and additional health benefits (Hoye and Ross,
2011). Although grape seeds give potential health benefits to bread, the usage of grape seed flour in
bread production brings some problems on technological and sensorial quality parameters of breads.
Hoye and Ross (2011) reported a decrease on the loaf volume and brightness, an increase in the
hardness and porosity of bread with the replacement of grape seed flour above 5 g in 100 g hard red
spring wheat flour. They also reported a lower consumer acceptance of breads when the
replacement level of grape seed flour was increased to > 7.5 g.
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Giil et al. (2017) also found a highest acceptability of breads containing up to 5 g of grape seed
flour in 100 g bread wheat flour. If the replacement level of grape seed flour in bread formulations
is increased, its potential benefits will also increase. However this increcement may cause some
deterioration effects on quality of breads. This deterioration effects may be limited by adding some
bread improvers beside grape seed flour. Glucose oxidase (GO) may be considered one of these
bread improvers. Because GO has the potential to improve dough and bread properties (Bonet et al.,
2006; Giil et al., 2009; Decamps et al., 2012). Therefore, in the present study it was aimed to
investigate changes in the physical and instrumental texture properties of breads containing various
amounts of both GSF and GO.

MATERIAL AND METHODS
Materials

Bread wheat flour was purchased from Berberoglu Flour Co., Burdur, Turkey. Moisture
(13.23£0.07 %), ash (0.61+0.01%), crude protein (10.44+0.13 %), wet-dry gluten-gluten index
(30.65+0.03%, 10.2940.26 %, 93.74+1.28 %) sedimentation (32.3+0.58 ml), falling number (305+7
.00 s) and farinogram values (water absorbtion capacity: 62.0+0.1%, dough development time: 1.7+
0.14 min, stability: 12.3£0.54 min, softening 12. minute: 35.0 + 8.00 B.U.) of wheat flour were
measured according to the approved methods 44-01.01, 08-01.01, 46-12.01, 38-12.02, 56-60.01,
56-81.03, 54-21.02 of AACC, respectively (AACC International, 2010). Glucose oxidase: Gluzyme
Mono 10000BG (GOX, 10000 GODUF/g) was supplied by Novozymes (Novozymes, Istanbul,
Turkey). All other chemicals used were of analytical grade.

Preperation of grape seed flours

Preperation of grape seed flours were made as in explained in our previous study (Giil et al., 2013).
To put it briefly; grape pomaces by-product of white (from Narince grape variety) and red (from
Okiizgdzii grape variety) wine processing factory (Kiip wines Denizli, Turkey) were taken as soon
as the pressing and maceration processes were completed. Both types of grape pomaces were dried
(8-9 hours at 55°C untill moisture level decreased to 7-8%). After drying seeds were seperated, and
floured to a particle size of under 300 pm. Grape seed flours of narince (NSF) and Okiizgézii (OSF)
were vacuumed packed and stored at -18°C until usage at further analysis.

Experimental design

The effect of three levels (0, 5 and 10%) for OSF and NSF, and the effect of three levels (0, 50, and
100 mg/kg) for the dose of GOX added in wheat flour by the replacement with wheat flour on the
quality parameters of bread were investigated. Breads prepeared with 100% wheat flour was
evaluated as control sample. The measurements were conducted three times.

Bread making

Bread was prepared in accordance with a method described by AACC Method 10-10.03 (AACC,
2010), with slight modifications. 1 kg wheat flour or wheat flour-GSF blends (with or without
GOX), 30 g baker’s yeast, water (according to water absorbtion capacity of each formula) and 15 g
salt were mixed in a dough mixer (Giinsa, Industrial Kitchen Equipment, izmir, Turkey) until for 15
min, followed by proofing at 25°C and 75% relative humidity for 30 min in a proofer (Enkomak,
Turkey). After mass proofing dough was cut into pieces according to 100 g flour weight basis,
molded and placed into baking pans for the last fermentation at 25°C for 90 min in a proofer with
relative humidity at 75%. Breads were baked at 275 °C for 15 min in a stone flour electrical oven
(Enkomak, Turkey), followed by being cooled at room temperature for at least 30 min and packed
in plastic bags prior to any subsequent analysis.
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Determination of Bread Quality
Physical evaluation of breads

Loaf volume of breads prepared in triplicate was measured by rapeseed displacement method
(AACC Method 10-05.01) 6 h later after baking. The bread weight measurement was made after the
breads were baked and allowed to cool at room temperature for 1 hour (Elgiin et al., 2002). Specific
volume of breads was calculated by dividing the bread volume by bread weight. Width, length and
height of breads from each batch were measured by a dijital calliper.

Crumb and crust colour evaluation of breads

Crumb and crust colour values of breads with or without the addition of different concentrations of
OSF, NSF or GOX were measured with colourimeter (Minolta CR-410 Chroma Meter, Konica
Minolta, Tokyo, Japan). Colour components L*, a” and b* values, where L* indicates brightness [(0)
Black - (100) White], a* redness [(+) red, (-) green], b™ indicates yellowness [(+) yellow, (-) blue].

Texture profile analysis (TPA) of breads

Texture profile analysis (TPA) of bread was performed following a method described in our
previous study (Giil and Sen, 2017). In brief, after cooling 4h at room temperature, breads were
sliced in width with an electric bread knife into uniform slices of 25 mm thick which were used for
TPA. TPA was conducted in a texture analyzer (TAXTPIus; Stable Micro System Ltd., Godalming,
UK) using a 36 mm diameter probe, with, pretest speed, test speed, posttest speed, and strain as 1
mm/s, 1.7 mm/s, 10 mm/s and 40% respectively. The TPA was replicated four times. Hardness,
springiness, cohesiveness, gumminess and chewiness were measured.

Statistical analysis

Data were presented in the form of mean analysed by one-way ANOVA and the calculated mean
values were compared using Duncan’s multiple range test with significance defined at P < 0.01. All
of the statistical analyses were carried out using a SPSS 16.0 software (SPSS Inc., Chicago, IL,
USA).

RESULTS AND DISCUSSION
Effects of OSF, NSF and GOX on physical properties of bread

Physical (weight, loaf volume, specific volume, width, length and height) properties of breads
containing different amounts of OSF, NSF and GOX are presented on Table 1.

Table 1. Effects of OSF, NSF and GOX on physical (weight, loaf volume, specific volume, width,
length an height) properties of bread

GSF GO  Loaf Weight  Loaf Specific Width Length Height

(%) (ppm) (9) volume volume (mm) (mm) (mm)
(cm’) (cm*g)

0 140.85¢% 650.00¢ 4.604 71.79° 128.85¢f 77.38°

0 50 141.42% 680.00° 4.79¢ 72.71° 132.54¢d 82.36°
(Control)

100 144.24° 750.002 4.91° 74.872 134.472 85.608

0 137.42% 613.33¢ 4.46° 64.56" 122.20/ 60.53¢

5 % OSF? 50 136.719 666.67¢ 4.88°° 65.06f 125.29! 57.84

100 138.92¢9¢'9  730.00° 5.25% 69.62¢  127.84""  61.77"
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0 137.68™ 386.67 2.81 56.35¢ 134.23%® 34.27"

10% OSF 50 138.41¢f9 400.00 2.89' 55.63¢ 132.34¢ 40.91™
100 139.424¢ 413.33' 2.96' 55.419 133.39¢ 43.75!

0 140.69% 446.67" 3.17" 69.60° 129.66° 62.56

5% NSF? 50 143.66" 496.679 3.469 68.50% 127.15" 68.33¢
100 144.71° 546.67 3.78f 69.67°¢ 129.45° 71.13¢

0 145.20° 356.67 2.46) 66.75° 128.34% 47.36X

10% NSF 50 145.46° 360.00! 2.471 67.64%  127.55% 51.44
100 148.222 366.67/ 2.47) 67.66%  127.73% 49.09)

(D: There is no statistically significant difference between the averages indicated by the same
letter in the same column (p<0.01).

@: OSF: Okiizgdzii seed flour

): NSF: Narince seed flour

Loaf weight of breads were found between 136.71 g to 148.22 g. Highest loaf weight values were
measured at 10 % NSF containing breads. This probably occurred as result of the higher water
absorption capacity of NSF (Table 1).

6 WGOX=0 W GOX="50mg/kg W GOX= 100 mg/kg

Control 5% OSF 10% OSF 5% NSF 10% NSF
Amount of OSF and NSF (%)

=

o]

Specificvolume {em?3/g)
w

[y

Figure 1. Specific volume of bread with the addition of different amounts of OSF, NSF (0,10,100
0/100g) and GOX (0,50,100 mg/kg).

The effect of GSF and GOX on loaf volume and specific volume of breads are shown in Table 1
and Figure 1, respectively. There were significant differences (P < 0.01) in loaf volume and
consequently the specific volume between the control bread (no GSF) and the bread groups with
added OSF and NSF. There was a general trend indicating a decline in bread specific volume with
increasing GSF levels. When the specific volumes of control bread and 5% OSF, 10% OSF, 5%
NSF and 10% OSF added breads were compared, significant reduce (P < 0.01) was recorded as
from 4.60 to 4.463, 2.808, 3.174, 2.456 cm®/g respectively. Compared with the effects of OSF and
NSF on the specific volume of bread; OSF had a more positive effect on the specific volume. As
can be seen clearly from Figure 1 as NSF was increased to 10% addition level in to wheat flour,
breads had a significantly smaller specific volume (P < 0.01) than the control bread and the other
breads prepared with 5% OSF, 10% OSF or 5% NSF.

The replacement of wheat flour with GSF negatively impacted bread volume, however addition of
GOX in to bread formulation had a significant (P < 0.01) improving effect on this value (Table 1,
Figure 1). Improving effect of GOX was became more evident by increasing its supplementation
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amount from 50 mg/kg to 100 mg/kg. Most pronounced benefit of GOX addition was seen on 5%
OSF breads. Highest specific volume was observed with the addition of 100 mg/kg GOX in to 5%
OSF containing doughs. Although GOX had a positive impact on loaf volume of 5% GSF
containing breads, this effect was seen in a limited extent when the incorporation level of GSF was
increased over 5% to 10%. However, there were no significant differences amongthe three addition
levels of GOX on specific volumes of 10% NSF breads.

It was observed that incorporation of GSF in to wheat flour resulted a significant decrease on loaf
width, length and height as similarly loaf volumes. The increasing levels of GOX caused very clear
increase on bread physical characteristics (width, length, height, loaf volume and specific volume)
when the GSF was used up to 5% replacement level.

Crumb and crust color of breads

The crust and crumb color values of bread with different amounts of added GSF and GOX are given
in Table 2. The results show that the color of bread crust and crumb were affected by GSF addition.
In general, L* and b* values decreased, whereas a* values increased, with increasing GSF levels.
As an expected, with the addition GOX, breads were become a few lighter than breads contain no
GOX. However, when the GOX was used more than 50 mm/kg and depend on increase of
percentage, L* and b* values showed significant changes on OSF added breads while a* values
were not affected. Increasing levels of GOX also was not cause any change on crust a* and crust b*
values of NSF breads.

Table 2. Effects of OSF, NSF and GOX on crust and crumb colour of bread

GSF GO Crust L* Crust a” Crustb® CrumbL®™ Crumba® Crumbb®
(%) (ppm)

0 65.24P1) 2.25¢9 16.04¢d 63.60°M 1.08N 10.202
0 (Control) 50 69.282 2.339 14.36'  68.02° 0.93M 10.11°
100 62.85¢ 5.22f 17.40° 70.612 0.56! 8.90P
0 47.93" 9.79cd 17.942b 53.21¢ 2.82¢ 7.69d
5 % OSF? 50 48.319" 10.4Qpc 18.562 54 558 3.16 7.414
100 47.56" 10.66° 18.162 56.58f 3.20¢f 5.649
0 45 57 9.32d 15.37d% 44.44h 4.29°¢ 5.93f9
10 % OSF 50 39.74i 12.232 14.62¢f 46.149h 4.37° 7.414
100 44.60" 9.45d 16.16° 50.03f 4.66P° 5.649
0 49,5719 10.36P¢ 13.45h 51.14f 3.80d 7.59d
5 % NSF3 50 56.07¢ 8.52¢ 14.66¢f 53.54¢ 3.60¢ 8.28¢
100 55.43¢ 9.36¢ 13.759 57.50d 3.83d 8.28¢
0 50.36f 7.95¢ 10.88! 44.42h 4.912b 6.87¢
10 % NSF 50 51.90¢ 8.38¢ 11.58 45.16" 5.262 7.69d
100 55.424 8.41¢ 13.08" 43.339 5.062 7.41d

(@: There is no statistically significant difference between the averages indicated by the same
letter in the same column (p<0.01).

@: OSF: Okiizgdzii seed flour

): NSF: Narince seed flour

Texturel properties of breads
Texture profile analysis (TPA) was performed 6 hours after the bread left the oven and the results
are given in Table 3.
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Table 3. Effects of OSF, NSF and GOX on TPA of bread

GSF GO Hardness Springiness Cohesiveness Gumminess  Chewiness
(%) (ppm) (9)
0 264.9% 1.42¢ 0.843 231.88 714.52
0 50 235.50! 0.96¢ 0.68¢ 243.50' 553.00i
(Control)
100 154.40m 0.93d 0.66¢ 230.20! 576.81
0 476.241 1.89b¢ 0.83%® 397.56 738.55!
5 % OSF?2 50 297.271 2.812 0.862 261.65' 731.30
100 273.53k 1.61¢ 0.852 239.141 325.51
0 1207.80¢ 1.00d 0.77¢ 898.97¢ 898.06f
10 % OSF 50 1313.90¢ 0.98d 0.843 1029.30d 1014.60¢
100 996.419 0.99¢ 0.76°¢ 766.67f 764.19"
0 1004.30f 1.74% 0.84 791.32f 847.49f
5 9% NSF3 50 686.24" 1.27¢ 0.852 631.919 1252.90°¢
100 565.34 2.65% 0.842% 490.64" 804.939
0 1458.00°¢ 0.96¢ 0.75¢ 1165.40°¢ 1174.609
10 % NSF 50 2170.402 0.96¢ 0.76° 1652.702 1594.502
100 1867.30° 0.97d 0.72cd 1443.80P 1404.2°

@: There is no statistically significant difference between the averages indicated by the same
letter in the same column (p<0.01).

@: OSF: Okiizgozii seed flour

®): NSF: Narince seed flour

As can be seen from Table 3 and Figure 2 replacement of wheat flour with GSF negatively
impacted bread firmness. Addition of GSF increased hardness with the increasing level of GSF.
When OSF and NSF compared each other, OSF provides more softer breads than NSF at all
replacement levels. After the addition of GO hardness were decreased and breads became more
softer. However usage of GO at 10% NSF breads did not provide any benefit and even made the
bread harder. Usage of GO at 100 ppm provide more firmness

2500
BGOX=0 mGOX=50mg/kg GOX= 100 mg/kg

2000
& 1500
]
C
e
E 1000

) I I
, WM i

Control 5% OSF 10% OSF 5% NSF 10% NSF
Amount of GSF (%)

Figure 2. Crumb hardness (g) of bread with the addition of different amounts of OSF, NSF
(0,10,100 g/100g) and GOX (0,50,100 mg/kQ).
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There was no significant difference was determined between the springeness values of control and
GSF added breads. While addition of 5% NSF and OSF did not led to any change on the
springeness values of breads. Cohesiveness of control and 5% OSF and NSF containing breads
were showed similar values. But lower cohesiveness were determined when the addition level of
OSF and NSF were rised to %10. However addition of GOX did not cause important changes on
the cohesiveness of experimented breads. Significant increase on the gumminess and chewiness of
breads were determined by the increasing levels of OSF and NSF as compared with control breads.
When the chewiness values of breads containing OSF and NSF in the same proportions were
examined, it was found that the chewiness values of OSF-added breads were lower. But in breads
containing 10% NSF, the improving effect of 100 ppm GOX was found insufficient in terms of
chewiness.

CONCLUSION

Results of the present study indicated thet the addition of grape seed flour was caused to decrease
the quality characteristics of bread. Loaf volume, width, length and height values decreased while
hardness of breads increased with addition of OSF and NSF in the bread formulation. Improving
effect of GOX on these properties were determined when it was used at 100 mg/kg. 100 mg/kg of
using GO was found to be to improve considerably bread firmness. Overall results indicate that the
by-products of the wine industry can be evaluated in bread making up to 5% level and the addition
of GO can restore quality characteristics of their bread.
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Abstract

In this study, the relationship between the socio-economic characteristics of apricot growing
farmers who used agriculture loan and non-use in the case of Mersin province Mut district was
discussed. The stratified sampling Neyman method was used to determine the sample farmer
volume in the Mut district. The farmer number was calculated to be 91 in the confidence interval
with 5% of the average, the margin of error and 90%. Data from this number of farmers was
obtained by face-to-face survey method. The data set included the 2016 production period. The rate
of farmers who used credits in apricot production was 32.97%. Farmer age, farmer's level of
education, household size, experience in apricot cultivation, total farmland, apricot land, unit
production cost of apricot and apricot sale price are higher in farmers who use credit. However, the
apricot yield per unit area is also lower.

Keywords: Apricot, agricultural credit, farmer, cost, Mut

INTRODUCTION

Turkey has an important position based on the apricot production in the world and export and ranks
first in the world in terms of these indicators (Giil and Akpinar, 2006; Akpinar et al., 2006). Mersin is located
in the second position in term of the apricot production in Turkey. The share of Mersin in Turkey apricot
planted area of the province ranged from a 6.32% to 4.34% between the years 2004-2018, was 5.72% in
2018. Its share in production varied between 6.17% and 41.38%. In 2018, the figure was 11.91%. The
planting area has increased with each passing year. However, production varies depending on climate
conditions. In 2018, apricot production reached to 89300 tons. Apricot production of Mersin distrits in 2018
is given in Table 1. In the district of Mut, 70246 tons of apricots were produced on an area of 55740 decares.
Mut district is in the first place in terms of apricot planted area and production. Mut district's share in the
apricot planted area of Mersin has changed between 76.57% and 86.90% between 2004-2018 and realised as
77.52% in 2018. Its share in production varied between 69.46% and 88.60% between 2004-2018. In 2018, it
was 78.66%. Therefore, Mut is a district that meets almost all of Mersin apricot production. This district is
followed by Tarsus with 9.85%, Giilnar with 3.19% and Akdeniz with 2.43%. At this point, Mut district was
chosen as the sampling area.

Table 1. Apricot production in districts of Mersin province

Harvested . )
District area Share in the harvested area  Production Share in the production (%)
(%) (ton)
(decares)

Mut 55.740 77.52 70.246 78.66
Tarsus 7.081 9.85 9.295 9.85
Giilnar 3.050 4.24 2.846 3.19
Akdeniz 3.082 4.29 2.170 2.43

TURKSTAT, 2019
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Developments in apricot production and planted area in Mut district in 1995-2018 were
given in Table 2. About 14650 tons of apricot production was realised in 21640 decare area in 1995.
In 2018 compared to this year, planted areas increased by 2.58 times and increased to 55740
decares, and production increased by 4.79 times and reached to 70246 tons. Fluctuations in the
apricot production of district were involved, and one of the most important reasons is the frost event
in spring period.

Table 2. Apricot production and planted areas in Mut district of Mersin

Years Haa/gi;er(isa;rea Area index (1995=100)  Production (ton) Prﬁggtslg%ggjex
1995 21.640 100 14.650 100
2000 31.130 144 42.100 287
2005 46.750 216 48.739 333
2010 52.228 241 39.195 268
2011 55.240 255 40.166 274
2012 55.240 255 35.166 240
2013 55.684 257 80.646 550
2014 55.240 255 93.861 641
2015 55.240 255 90.280 616
2016 55.240 255 85.460 583
2017 54.456 252 70.621 482
2018 55.740 258 70.246 479

TURKSTAT, 2019

Agricultural credit was about 24.26 billion in 1988 increased by 181.6% and exceeded
approximately 68.24 billion TRY in 2017 with real prices (2003 PPI1 = 100 were calculated based
on prices of 2017) in Turkey. On the other hand, as a result of the need for credit in other sectors
and the further development of other economic indicators (Giirbiiz and Giil, 2016), the share of
agriculture in total credits decreased from 16.2% to approximately 3.3%. A similar situation exists
in Mersin. The amount of credits used by the agricultural sector in the province in 1988 was around
216 million TRY. In this year, 11.87% of total loans were in the agriculture sector in the province.
This value decreased to 8.62% in 2017.

Agricultural credits have decreased proportionally in the last twenty-nine years in both
Turkey and Mersin. However, the amount of agricultural credits in Turkey increased by 186% in
2017 compared to 1988, increased by more than ten times in Mersin. The proportional share of
agricultural credits in Mersin was above the average of Turkey between 2007 and 2017 (Figure 1).
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While the share of agricultural credits in Mersin province of Turkey was 0.89% in 1988, it
increased to 3.31% in 2017. The share of agricultural credits in Mersin province of Turkey has been
at the level of 3% in average between 2007and 2017 (Figure 2).
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Fig. 2. Mersin's agricultural credit share in Turkey (%)
Data is calculated depend on Anonymous, 2019

Therefore, this study aimed to investigate the relationship between the credit usage of
apricot farmers in the Mut district of Mersin and the socio-economic characteristics of farmers.

MATERIALS AND METHODS

The primary material of this study was obtained from the farmers who grow apricots in Mut.
The stratified sampling Neyman method was used to determine the sample farmer volume in the
Mut district. The farmer number was calculated to be 91 in the confidence interval with 5% of the
average, the margin of error and 90%. Data from this number of farmers was obtained by face-to-
face survey method. The data set included the 2016 production period.
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A Single Product Budget Analysis method was used in the cost analysis of farmers. Gross
production value includes the sales value of the agricultural products of the farmer, and increases in
the productive value (Erkus et al., 1995).

The determination of the debts of the enterprise was based on the declaration of the farm
owner. In the calculation of the labour of the farm owner and family members, the daily wage paid
to the local labour force was taken as a precedent. 3% of the total changed cost was taken as general
administrative expenses (Kiral et al., 1999).

Gross profit was calculated by subtracting the variable cost from the gross value of
production, and net profit was calculated by subtracting production costs (Aras, 1988). The relative
profit was calculated by dividing the gross production value by the cost of production (Kiral et al.,
1999).

Also, the Chi-square test was used to determine relationships between observed variables.
For continuous variables, variance analysis was performed. Analysis of variance was used to test
hypotheses about whether the difference between the means of two or more groups is significant
(Ozdamar, 1999).

RESULTS AND DISCUSSION

32.97% of the surveyed farmers used agricultural credits (Table 3). Demirtas (2000)
calculated the loan uses the ratio as 30,86% in the same region.

Table 3. Agricultural credit usage status

N %
Credit user 30 32,97
Non-user 61 67,03
Total 91 100,00

The age, educational level, experience of apricot production activities, household size, non-
agricultural business ownership of the owners of apricot production activities were examined.

The average age of farmers using credit in the research area was 49 years, education level
was 7,37 years, household size was 4,47 people, and experience in apricot production was 19 years
(Table 4). It was determined that household size, experience and education level were higher in
farmers using credit than non-credit farmers. However, these situations were not statistically
significant.

Demirtas (2000) calculated household size as 5,43 in the same region.

The rate of a non-agricultural job of farmers using credit is 36,67% and the rate was 29,51%
for non-credit farmers (Table 4). Farmers using credit had a higher rate of non-agricultural job. The
share of non-agricultural incomes in total revenues was 12,25% compared to those who do not use
credit (7,69%). There was also a statistically significant difference between non-agricultural income
level and credit usage status (o = 0,10; Fcalculated> Ftable; 3,328> 2,748).

On average, it was calculated that the apricot land owned by the enterprise consisted of 2,80
parts, whereas the farmers who did not use credit was 1,97 pieces (Table 4). A statistically
significant difference was found between the pieces of apricot fields and credit usage status (o =
0,05; Fcalculated> Ftable; 5,89> 3,95).

The averages of agricultural land for farmers using and not using loans were 48,79 and
32,99 decares, respectively. 92,62% of the farmland was irrigated in farmers using credit and the
rate of irrigated land was 86,24% for those who did not use credit. 94,81% of the farmland was own
land of using credit farmers, and 81,34% of those who did not use credit were owned land (Table
4).

The average of the farmers using credit was 33,45 decare apricot land, and this value was
20,11 decare apricot land for non-credit farmers. 68,57% of the total farmland was apricot land for
credit users and 60,97% for non-credit users. 4,98% of apricot land was renting land for farmers
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using credit, and renting area was 18,22% for those who did not use credit. 95,02% of total apricot
land was owned land in the farmers using credit, and this value was 81,05% for farmers who did not
use credit. For those who did not use credit, 2,53% of the total apricot land was shared land (Table
4).

Demirtas and Giil (2003) found that farmers had 15,19 decare apricot land in the same
region.

Gross production value is calculated by adding annual productive value increases in crop
and animal production to the value obtained by multiplying the production amounts of plant and
animal products produced by agricultural enterprises within the year with the prices of the farmer
(Acil and Demirci, 1984; Erkus et al., 1995).

Apricot gross production value was 69.31% of the total gross production value and 57,90%
of the farmers who did not use credit (Table 4).

Those who use credit have a higher rate of record keeping in agricultural work (30%). Their
participation in training on apricot (23,33%), computer ownership (40%), internet ownership
(43,33%) and soil analysis rate (30%) were higher compared to non-credit users. There was a
statistically significant difference between farmers using and not using credit in term of record
keeping, computer ownership, internet presence, soil analysis, agricultural organisation rate and
credit usage status (2 p-values <0.05).

Table 4. Socio-demographic-economic factors with credit groups

Credit user Non-user

Farmers age (year) 49.00 48.49
Farmers education level (year) 7.37 7.10
Household size (head) 4.47 4.16
Farmers experience in apricot production (year) 19.00 18.39
Family education (%):

Illiterate 0.79 1.30
Literate 2.36 2.60
Primary 43.31 49.35
Secondary 15.75 13.42
High school 22.83 17.32
Junior college 4.72 5.19
University 10.24 10.82
Total owned land (%) 94.81 81.34
Rented land (%) 5.19 16.47
Irrigated land (%) 92.62 86.24
Non-irrigated land (%) 7.38 9.99
Apricot land in total farmland (%) 68.57 60.97
Total apricot owned land (%) 95.02 81.05
Apricot rented land (%) 4.98 18.22
Apricot shared land (%) 0.00 2.53
The share of apricot production value in total gross production 69.31 57.90
value (%)

Share of non-agricultural income in total income (%) 12.25 7.69
Parcel numbers of apricot area (per)** 2.80 1.97
Apricot area (decares)** 33.45 20.11
Record keeping in apricot growing (%)** 30.00 9.84
Participation in training activities for apricot cultivation (%) 23.33 14.75
Non-agricultural business (%)* 36.67 29.51
Computer ownership (%)* 40.00 22.95
Internet ownership (%)** 43.33 22.95
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The number of the farmer who soil analysis (%)** 30.00 9.84

Membership of an agricultural organisation*** 90.00 29.51

*, Significant at 90%; **, Significant at 95%; ***, Significant at 99%

Variable costs are costs that increase or decrease depending on the volume of production.
These costs arise when production is made. Production varies depending on the amount (Inan,
2001). Total production cost in apricot cultivation was calculated as 1345,50 TRY/da on average for
farmers using credit and 1287,92 TRY/da on average for non-credit farmers (Table 6). The share of
the variable cost was 59,58% and 57,34% among those who used credit in apricot production (Table
5).

Among the variable cost items of the farmers in question, the highest rate of agrochemicals,
fertiliser and labour costs were obtained (Table 5).

Fixed costs, on the other hand, are defined as the costs that do not change depending on the
production volume, whether they are produced or not (Inan, 2006).

In this study, fixed cost components in apricot production; general administrative expenses,
land tenure, family labour, depreciation of establishment costs and the interest of establishment
capital. The share of fixed costs was calculated as 40,42% in the average of the farmers using credit
interviewed in apricot production and 42,66% in the non-credit users (Table 5).

The highest share of fixed-cost items in apricot production of farmers using credit
interviewed received land rent with 15,09%. The depreciation of establishment costs followed this
at 10,32% and the interest of establishment capital at 9,03%. Those who did not use credit were the
most important fixed cost elements, and their shares were 16%, 10,78% and 9,43% respectively
(Table 5).

In the interviewed farmers, the most critical cost element in the apricot production process
was a variable cost. The most important cost elements were agrochemicals with 20.35%, land rent
with 15.09%, fertiliser with 13,12%, depreciation of establishment costs with 10.32% (Table 5).

In the non-credit farmers, the most critical apricot production cost elements were land rent
with 16%, agrochemicals with 13,74%, fertiliser with 12,47%, paid labour with 12,37%,
depreciation of establishment costs with 10,78% (Table 5).

There was statistically significant difference between paid labor and marketing cost and
credit usage status (a = 0.05; Fcalculated> Ftable; 10,553> 23.95). The rate of paid labour cost and
marketing cost was lower among farmers using agricultural credit.

Demirtas and Giil (2000) found that farmers’ fixed cost share was 39,70% and variable cost
share was 60,30% of the total apricot production cost in the same region.

Table 5. Production cost in apricot growing (%)

Cost items User Non-user
Machnirey rent 7,83 8,20
Labour*** 8,55 12,37
Fertiliser 13,12 12,47
Irrigation 6,47 6,01
Agrochemicals 20,35 13,74
Marketing** 1,80 3,14
Revolving fund interest 1,45 1,40
Variable cost 59,58 57,34
General administrative expenses 1,79 1,72
Land tenure 15,09 16,00
Family labour 4,19 4,72
Depreciation of establishment costs 10,32 10,78
The interest of establishment capital 9,03 9,43
Fixed cost 40,42 42,66
Total producion cost 100,00 100,00

** Significant at 95%; ***, Significant at 99%
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The gross production value obtained by the usage the agricultural credit of farmers was
1877,25 TRY per decare in the production of apricot. The gross production value obtained by
farmers who did not use agricultural credit in the production of apricot per decare was determined
as TRY 1813,81 (Table 6).

Gross profit in apricot-grown farmers was calculated by subtracting varying costs from
gross production value (Ag¢il and Demirci, 1984). Accordingly, gross profit per decare was
calculated as 1075,55 TRY on average for farmers using credit. The average gross profit value per
decare of farmers who did not use credit was 1075,31 TRY (Table 6). 10% of farmers using credit
and 14,75% of non-users credit farmers received a negative value of gross profit from apricot
production. In other words, 10% of farmers using agricultural credit and 14,75% of non-credit
farmers could not meet the variable costs of apricot production.

Absolute (net) profit was found by subtracting the total production cost for apricot
production from the gross production value (Kiral et al., 1999). One of the main objectives of the
business is to make a profit, but also to find ways to make this profit the highest. The average
absolute profit of farmers using agricultural credit in apricot production was calculated as 531,75
TRY per decare. For farmers who did not use agricultural loans, the absolute profit per decare was
found to be 525,89 TRY (Table 6). The absolute profit value obtained from apricot production was
negative in 26,67% of the farmers using agricultural credit. In 37,70% of farmers who do not use
agricultural credit, the absolute profit value obtained from apricot production was negative. Thus,
about 27% of farmers using agricultural credit and about 38% of farmers not-user were a loser from
apricot production. There is a statistically significant difference between absolute profit per decare
and credit utilization (a = 0.10; Fcalculated> Ftable; 3,328> 2,748). Farmers using agricultural
credit had high absolute profits.

The relative profit was found as the ratio of gross production value to production cost.
Relative profit is proportional to how much one option is superior to the other. Relative profit
measures the return on production activities better (Kiral et al., 1999). In apricot cultivation, the
relative profit was calculated as 1.40 for credit-using farmers and 1.41 for non-credit farmers (Table
6).

The relative profit value calculated on the average of farmers in apricot production for 2016
production season shows that apricot production activity was profitable. As a matter of fact, in the
apricot production of the farmers using agricultural credit during the survey period, the gross
production value of 140 TRY was obtained for every 100 TRY production cost. Therefore, 40 TRY
profit was generated for every 100 TRY production cost. In apricot production of farmers who do
not use agricultural credit, gross production value of 141 TRY was obtained for every 100 TRY
production cost. Therefore, a profit of 41 TRY was provided for each production cost of 100 TRY.

However, more than 30% of farms in the region had a loss. Also, high-profit was available
on some farms.

Demirtas (2000) calculated the relative profit as 1,39 in the same region. Giil and Demirtas
(1998) found that real apricot sale price fluctuates depending on the production in 1988-1997.

Farmers using agricultural credit for the 2016 production season had higher production costs
per kg, kg sales price and kg profit margin in apricot production. However, these situations were not
statistically significant.

In the 2016 production season, farmers using agricultural credit had lower yields per decare
in apricot production. The production cost per decare and the gross production value in farmers
using credit were higher than non-user. However, these situations were not statistically significant.

Table 6. Some economic indicators in apricot growing

User Non-user
Yield per decares (kg) 731,08 780,87
Production cost per decares (TRY) 1345,50 1287,92
Gross production value per decares (TRY) 1877,25 1813,81
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Gross margin per decares (TRY) 1075,55 1075,31

Net profit per decares (TRY) 531,75 525,89
Relative profit 1,40 1,41
One kg cost (TRY) 1,84 1,65
One kg selling price (TRY) 2,57 2,32
Profit margin 0,73 0,67

1 USD equal 3.02 TRY for 2016 average
CONCLUSION

In this study, the effect of agricultural credit utilisation on the socio-economic indicators of the
farmers in the Mut district of Mersin province was investigated.

Farmer age, farmer's level of education, household size, experience in apricot cultivation, total
farmland, apricot land, unit production cost of apricot, and apricot sale price are higher in farmers
who use credit. However, the apricot yield per unit area is also lower.

It is also essential to disseminate consultancy and agricultural extension services in the region.
Thus, the yield of the unit area can be increased. Improvements in credit usage in the production
can increase the farmer’s income.
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Abstract

In this research, marketing structure and problems of apricot production at the level of producers
and intermediaries in Mut district, which is an important apricot production region of Mersin, were
examined. Data were obtained from 91 producers and 35 intermediaries in the region by face to face
survey method. The data included the 2016 production period. The most used marketing channel in
the region was “producer-commissioner-consumer”. Apricot marketing margin ranged from 11% to
100%. Inefficiencies of producer unions in the region and price instabilities are the points to be
developed for the improvement of apricot production.

Key words: Marketing margin, apricot, SWOT, channel, Mut

INTRODUCTION

Turkey ranks first in the world apricot production (Giil and Akpinar, 2006). It is an important
country in world exports, especially dried apricots (Akpinar et al., 2006). Apricot cultivation in stone fruits
in Turkey shows a significant increase in recent years. Apricots are cultivated in almost every region except
the high parts of the Black Sea and Eastern Anatolia. Malatya apricots are grown in most provinces in
Turkey. 90% of apricots grown in Malatya are considered to be dried (Demirtas, 2000). Mersin ranks second
in apricot production of Turkey. In 2018, 89300 tons of apricot production was realised in 71905 decares of
land. There have been significant increases in harvested areas and production compared to 1995. As a result
of the yield, the increases in production followed a fluctuating course (Table 1). This can be explained by the
fact that agricultural activities are highly dependent on natural conditions.

Table 1. Apricot production, planted areas and yield in Mersin province

Years Ha;x;g:ted Area index Production Pr?ggggon Yield Yield index
(decares) (1995=100) (ton) (1995-100) (kg/tree) (1995=100)
1991 - - 10.822 59 35 66
1995 24.550 100 18.241 100 53 100
2000 35.790 146 45.678 250 92 174
2005 54.630 223 55.737 306 86 162
2010 62.313 254 56.430 309 47 89
2011 70.506 287 52.486 288 46 87
2012 72.140 294 46.865 257 38 72
2013 68.433 279 94.055 516 76 143
2014 67.684 276 111.738 613 84 158
2015 67.943 277 107.922 592 79 149
2016 68.694 280 104.310 572 73 138
2017 67.278 274 86.918 476 60 113
2018 71.905 293 89.300 490 58 109

Source: TUIK, 2019
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The share of the Mut district in the apricot-planted area of Mersin province is 77.52%, and
its share in production is 78.66%. Therefore, Mut is a district that meets almost all of the apricot
production of Mersin province. At this point, Mut district was chosen as a sample area.

The study aimed to analyse the marketing structure of the apricot cultivated in the Mut
district, the marketing channels, the problems in these channels (both at the producer level and the
intermediary, in the process of processing).

MATERIALS AND METHODS

The research material was gathered from the apricot producers in the Mut district and
intermediaries in the marketing channel. The stratified sampling Neyman method was used, and the
farmers' sample was calculated. It was found that the number of farmers in the sample was 91 with
a margin of error of 5% and a confidence interval of 90%. Farmers were divided into four layers
according to the apricot planted area widths. Farmers who grow apricots between the levels of 1.00-
7.00 decares were named as the 1st group, the farmers having orchard between 7.01 and 14.00
decares were 1. group, farmers having orchard between 14.01 and 25.00 decare was Ill. group and
farmers with 25.01 decares and more orchards was named IV. group (Table 2).

Table 2. Sample size (Farmers)

Apricot
Farm groups planted area N (?é?/?:gt?cr)?] Variance Average  Sample size
(da)
I 1.00-7.00 1520 1.76 3.11 3.80 24
1 7.01-14.00 868 1.95 3.82 10.04 16
i 14.01-25.00 500 3.05 9.32 18.41 14
\ 25.01+ 265 15.64 244.59 38.49 37
Toplam 3153 11.04 121.96 10.75 91

The 35 intermediaries in the region were interviewed. Data were obtained by survey method.
At this point, marketing structures for each channel took place in the survey questions. Original data
from farmers and related stakeholders were analysed and interpreted as appropriate tables. Also,
SWOT analysis was performed for apricot cultivation.

RESULTS AND DISCUSSION

Apricot production is realised in 70 countries around the world. In 2017, world apricot
production was about 4.27 million tons, and production increased by 145% compared to 1980.
Apricot major producing countries in the world are Turkey, Iran, Uzbekistan, Algeria, Italy,
Pakistan, Morocco, France, Ukraine and Japan (Table 1).

Apricot production in Turkey ranks first in the world. Turkey with 985 000 tonnes of
production in 2017 is a 19.7% share of the world apricot production. Based on the 1980 Turkey
apricot production has increased 5.1-fold (Table 1).

Table 3. Apricot production in the world

Share Index
Country 1980 1990 2000 2010 2017 @A (1980=100
)
Harvested /070 49505 89800 108053 125049 11.9 137
area (ha)
Yield
Turkey (kg/ha) 3630 6049 5902 4165 7877 ] 371
Pro&'gﬁ;'on 160000 300000 530000 450000 985000 19.7 507
Uzbekistan __ Harvested - 12400 17000 35500 41711 7.78 336
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area (ha)

Yield
(kg/ha) 4145 4000 9155 12768 - 308
Pro&'gﬁ;'on - 51400 68000 325000 532565 1251 1036
Harvested 4000 14042 15340 19543 18993 3.54 146
area (ha)
. Yield
italy (kg/ha) 7392 13154 13127 12940 14032 - 190
Pm(‘igrﬁ;'on 96100 184710 201372 252892 266372 6.26 277
Harvested 2000 14010 13300 49495 44307  8.27 535
area (ha)
. Yield
Algeria (kg/ha) 3024 2497 4209 4010 5798 - 192
Pm&'gﬁ;‘o” 23285 34979 56354 198467 256890 6.03 1103
Harvested ) 000 11877 28692 81200 11545  2.15 82
area (ha)
fran Yield 3929 7197 8703 4774 20760 - 528
(kg/ha)
Pm(‘ﬂgﬁ;'on 55000 85474 249700 388049 239712 5.63 436
Harvested
area(ha) 3218 6400 12009 20648 30877 >0 960
) Yield
Pakistan (kgha) 11115 12656 9752 6414 5796 52
Production
(ton) 35768 81000 125889 100174 178957 20 500
Harvested
area (ha) 19300 22800 23487 18333 21002 S92 109
Spain Yield - 132
P (kg/ha) 5806 5246 6067 4294 7755
Production
(ton) 113800 119600 142498 78715 162872 3.83 143
Harvested
area (ha) 13000 13759 14992 13797 12768 2.38 98
France Yield - 191
(kg/ha) 6077 8026 8724 10380 11631
Production
(ton) 79000 110432 130787 143212 148500 3.49 188
Harvested
area(ha) 6820 5115 5754 8320 23890 40 3%0
. Yield
Afghanistan —— ohay 6965 7044 7445 8000 5518 &
Production
(ton) 47500 36030 42840 66560 131816 >0 278
Harvested
area (ha) 13500 13921 12244 11419 213 &
Morocco Yield
(kg/ha) 5450 8591 11020 9856 181
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Production

(ton) 63000 73700 119600 134933 112538 >%4 179

Ha?ége(;t:)d 172944 153033 200250 188440 194519 029 112

Other coutries (:g;fr:g) 6136 7265 5972 5719 6385 104
Pro((igﬁglon 106110 TLILTE 119597 107763 124201 9 17 117

Hairié;/e(;t:)d 294057 316531 435535 564663 536072 000 182

World Yield _ -

(kg/ha) 5809 6916 6574 5854 7942

Production 173455 218911 286301 330564 425724 100.0

(ton) 6 0 0 1 1 0 245

Kaynak: FAOSTAT, 2019

Turkey's Mediterranean Coast region has great potential for the fresh and early apricot
production. Turkey has more favourable geography than other Mediterranean countries such as
Greece, Italy, France and Spain for the early apricot production. Early maturation can be achieved
10-20 days earlier than these countries (Durga¢ and Kaska, 1996).

As of 2018, the provinces of apricot production in Turkey were given Table 4. Malatya
province is located in the first place in Turkey with 798366 decares of the planted area and 401363
tonnes of apricot production. The province of Mersin ranks second place in Turkey with 71905
decares of planted area and production of 89300 tons of apricot. Share in Mersin province of
Turkey apricot planted area is 5.72%, while its share of production was 11.91%. The province of
Mersin was followed by third place in Elazig with a ratio of 6.90%, Igdir was in the fourth place
with 4.83%, Kahramanmaras was in fifth place with 3.97% and Antalya was in the sixth place with
1.89%.

In 1995, a total of 18241 tons of apricot was produced in the apricot planting area in 24550
decares of land in Mersin. The planting area continued to increase with each passing year and total
apricot production reached 52486 tons in 2011. The production decreased to 46862 tons, due to
drought in 2012. In 2015, its production increased by ten times compared to 1991 and reached
107922 tons. In 2017 and 2018, adverse weather conditions decreased to 89300 tons.

Table 4. 2018 production in provinces that are important apricot production in Turkey

Harvested area Share in Turkey  Production Share in Turkey

Province (decares) (%) (ton) (%)
Malatya 798.366 63.49 401.363 53.52
Mersin 71.905 5.72 89.300 11.91
Elaz1g 08.192 7.81 51.775 6.90
Igdir 34.070 2.71 36.194 4.83
Kahramanmaras 89.328 7.10 29.778 3.97
Antalya 18.044 1.43 14.201 1.89

Source: TUIK, 2019

Farmer Level Findings

In the research area, the average household size was 4.26 person, the 7.74% was in the 0-6
age group, 16.75% was in the 7-14 age group, 54.90% in the 15-49 age group, and 20.62% was in
50 and over age group. The population of the family was at the first group of farmers with a
maximum of 4.42 person. Demirtas and Giil (2003) determined the average household size as 5.43
in 1998 in the same region. There has been a decrease in the average household width in the last 20
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years. The decrease in the population growth rate and the migration from the village to the city were
effective in this.

In the farmers interviewed in the region, apricot cultivar “Alyanak” was in the 1st rank with
32.27%. “Tyrinthe” cultivar was in second place with 22.32%, and “Bebeko” cultivar was in third
place with 15.42%. “Sekerpare” cultivar was the least cultivated cultivars with 4.15% of the other
cultivars. 96% of farmers regularly did pruning every year. Pruning was mostly done in January.
Demirtas and Giil (2003) found that 90% of farmers did pruning in their study in the same region.
Over the past 20 years, the rate of pruning has increased. It can be said that the increase in the level
of consciousness of farmers has been effective at the increased rate of prunning. In the apricot
orchards, soil tillage was done by tractor and also done hoeing by hand. The majority of farmers
were engaged in hoeing every year and two times.

Irrigation process starts in April and continues until November. Major diseases and pests in
apricot orchards are monilia (Monilia laxa), sapling dip worm (Capnodis spp.), and freckle disease
(Coryneum beijerinckii). In apricot production, agrochemicals application was 4.97 times. They
were generally applied in February, March and April.

About 37.20 hours of labour was used in apricot production. 50.10% of this was for
irrigation, 17.95% for fertilisation, 13.37% for spraying, 11.95% for pruning, 6.64% for soil
processing. Demirtag and Giil (2003) calculated that 49.20 hours of labour is used per decares
according to 1998 data in the same region. There was a decrease in the labour force used in the unit
area. With the development of technology, it can be said that the use of better quality tools and
equipment is effective.

The 37.88% of the machine power used in the production of apricot was used in soil
treatment, 40.28% in fertilisation and 21.85% in spraying. Demirtas and Giil (2000) calculated that
6.01 hours of machine power is used per decares according to 1998 data in the same region.

The 79.12% of the farmers carried out the classification in harvested product. As the scale of
business increased, the level of classification increased. Product classification was made in farmers'
enterprises.

Apricot harvest begins in the second week of May and ends in the third week of June.

In the apricot harvest, 40.73% of the labour force was used for harvesting, 62.98% for
packaging, 0.79% for transporting, 1.09% for storing.

Table 5. Product classification of farmers in apricot

Make product Does not make product
. e Total
Farm groups classification classification

N % N % N %
I 14 58.33 10 41.67 24 100
1 13 81.25 3 18.85 16 100
11 12 85.71 2 14.29 14 100
v 33 89.19 4 10.81 37 100
Total 72 79.12 19 20.88 91 100

Of the farmers in the research area, 74.7% sold the apricot to the broker, 13.1% to the
merchant, 5.4% to the merchant from outside the district, and 5.4% directly to the consumer. In all
farmer groups, brokers were the most important actors in the product sales channel of producers. In
small-scale farmers, direct sales to consumers were over 5%.

Demirtas and Giil (2003) calculated that the majority of product sales were merchants
(69.1%) according to 1998 data in the same region. This was followed by the broker with 28.4%.
There was a decline in sales to the merchant.
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Table 7. Apricot sales channels for farmers

A merchant
Broker Merchant from outside Consumer Total
the district
Farm g N % N % N % N %
groups

I 15 62.5 6 250 1 4.1 2 8.3 24 100
I 12 75.0 1 6.2 2 12.5 1 6.2 16 100
1 12 85.7 2 142 O 0 0 0.0 14 100
v 29 78.3 3 81 2 5.4 3 5.4 37 100
Total 68 74.7 12 131 5 5.4 6 5.4 91 100

In the examined area, apricot sales are in the form of sale in bulk in the harvest time, sale in
bulk in the flowering time and sales in the form of weight in harvest time.

About 97.8% of the farmers received the price of the product with forwarding sell and 2.2%
received with cash. In the process of determining the product prices, 97.80% of the producers
reported that the prices vary depending on the quantity, while 2.20% stated that the firms
determined the prices.

The most important problem experienced by farmers in apricot cultivation was the high
input prices. Also, lack of consultant, lack of laboratory and lack of scientific activity related to
apricot was the other problems mentioned.

In the research area, “Alyanak” cultivar was the first of the cultivars with 34.1% of the
farmers. 25.3% of the producers stated “Tyrinthe” cultivar and 24.2% of “Bebeko” cultivar.

One of the most critical problems experienced by farmers in marketing was sometimes the
decrease in the number of apricot brokers/merchants periodically and the delay in product
payments. They also stated that intermediaries and firms have an essential role in price setting. The
production of dried apricots in the district was not very common. There is no industry to process the
product. Therefore, depending on the season, apricots can be sold at a low price.

Findings from intermediaries

About 80% of the intermediaries (broker and merchant) interviewed in the research region
were in Mut district of Mersin city, and 20% were in Iskenderun district of Hatay city.

About 40% of the apricot intermediaries interviewed were engaged in trading activities for
more than ten years, 20% were trading in less than ten years. 20% of the intermediaries interviewed
received apricot quantities from producers at 16,000 tons, and 80% received earlier apricots from
producers at 16,000 tons and above. The period they bought the apricot was usually the end of May,
and they started to sell the apricots in May-June with the storage service.

About 80% of the interviewed intermediaries reported that the apricot purchase price
changed according to that season's yield, while 20% said that the market supply and demand
balance had determined the purchase price of apricot.

The 60% of the intermediaries were active in Istanbul and Ankara, and 40% in the Mersin
market.

All the brokers and traders interviewed in the region were selling the apricot to the
processing company.

The purchasing period for intermediaries from the apricot producers was generally in June.
The sales amount of 20% of the intermediaries was 10000 tons or less, 40% was between 15000 and
16000 tons, and 40% was sold at 20.000 tons or more.

The difference between the price paid to the first seller and the price paid by the last buyer
in the market chain is called the marketing margin. The marketing margin at the level of apricot the
intermediaries in the region was 50% on average. This value could vary between 11% and 100%.

About 60% of the intermediaries in the region were able to store the apricot, and 20% of
them did not have storage facilities.
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It was determined that 80% of the intermediaries conducted market research. About 40% of
the intermediaries gave more importance to the colour in the purchase of apricots. About 40% of
them reported that the size of a product is more important, and 20% said that fruit maturity is more
important in the purchase of apricots.

The 60% of intermediaries in the region reported that they made a payment with time
bargain on the purchase of apricots, 40% of them made a payment with cash.

About 80% of the intermediaries reported that with the support for apricot would improve
the market.

In the research area, five apricot processors and marketers were also interviewed. It was
determined that the firms interviewed had apricot purchase activities between 7 years and 15 years.
20% of the companies in the research area were family companies, 40% were private companies,
and 40% were other companies. The level of education of the employees of the firms was generally
at the high school level.

The executives of the firms stated that they have a university degree in education. Processor
and marketing companies in the region had both a food engineer and an agricultural engineer.

It was determined that 80% of the firms interviewed in the region were exporters and
domestic marketers and 20% were handlers and marketers.

The 20% of the exporter firms interviewed in the study obtained apricots from Isparta and
Canakkale, and 80% of them were obtained from the Mersin and Malatya.

About 20% of the exporting firms interviewed exported apricots to the USA, 20% exported
to Ukraine and 60% exported to Russia.

All of the exporters had an infrastructure for export. 60% of the companies interviewed in
the region had a production facility, storage, packaging unit, transport vehicles. It was determined
that 40% were only storage-packaging / packaging tools.

Apricot marketing channel

A significant portion of the apricots produced in Mut district of Mersin city is sold from
producers to brokers, from brokers to the domestic market and from retail outlets to consumers
(Figure 1).

Processors used to buy apricots were marketing channels of producers and brokers. The
company was also sending the product abroad by the broker. Direct marketing of the product was
low. The following figures give different marketing channels in the region (Figure 1).

Export merchant
Local market (Retailer)

Consumer

Export merchant
External market (Retailker)

Consumer
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Local market (Retailer)

Consumer

Export merchant

Local or External market (Retailer)

Consumer

Consumer

Figure 1. Apricot marketing channels in the region

About 80% of the firms were using the broker-consumer sales channel. 20% of the firms
were using producer-collector-broker-exporter-foreign market retailer-consumer-sales channel.

All of the apricot processors and marketers interviewed were doing market research. It was
found that they carried out market research with their staffs.

It was determined that firms used domestic packaging. It was declared that 40.00% of the
packaging material was used as a mesh bag, 20.00% as bulk box and 40.00% as a wooden case.

Companies were implementing standardisation for apricot. Colour-size-shape is essential
parameters in the standardisation process.

When the 1 kg apricot cost of the handler and apricot brokers were calculated, it was found
that the average processing cost was 0.01 TRY, the labour cost was 0.25 TRY, the transportation
cost was 0.01 TRY, and the packaging cost was 0.25 TRY, 10% commission and 10% withholding
tax.

SWOT Analysis of Apricot Cultivation

SWOT analysis is one of the methods used to analyse the internal state of any organisation, public
or private sector firm, and the external factors surrounding it (Houben et al., 1999; Yumuk ve Inan
2005; Aslan and Gul, 2017; Giil and Oktem, 2017; Giil and Parlak, 2017; Bayrakli and Giil, 2018).
In this study, the opinions of the stakeholders about apricot were examined in SWOT analysis for
apricot production. Within this framework, the strengths, weaknesses, opportunities and threats of
apricot production were put forward in the framework of information obtained from producers,
intermediaries and processors.

As the strengths of the apricot, the region is suitable in terms of environmental conditions of apricot
sector, apricot quality, taste and odour are different from apricots produced other regions, the yield
is above the country average, storage life is long, and the input used to be low, the income obtained
was high.

The weaknesses in the field of research are that producers do not carry out soil analyses and the lack
of organisation in the region in terms of production and marketing. It was determined that there was
a few organisation based on producers in the region. Specific boards and organisations do not
establish the price of the apricot market. It should be avoided by the trader/broker in the local
market. With the increase in the organisation, it can be said that the producers will gain advantages
in terms of input and product sales price. Inadequate input use by the operators in the researched
area could decrease the yield and decrease the quality. In the region, there was also a lack of
processing, sorting and packaging facilities. Since the apricot is a source of livelihood by the
operators in the region, the capital allocated to apricots is high.
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The opportunities in the apricot sector in the region may increase the possibility of insuring against
the cold, thus reducing the product risk. Also, the growing diversity of apricot cultivation in the
region also creates an opportunity for export.

Threats in the apricot sector of the region discussed in the study were the presence of climate
change, the occurrence of frost in specific periods, the reduction of the quality and price of the
diseases and pests of apricots, the difficulty in finding workers in the region, the lack of production
planning and the price instabilities.

Demirtas and Giil (2003) determined that more than 70% of the farmers in this region were exposed
to frost damages in the spring. In the spring, especially in the flowering period of apricot cultivation
frost events every year more or less affects this cultivation. Among the measures that can be taken
to protect against the spring frosts, besides burning the different materials, the breeding of the
varieties resistant to frosts is also essential (Giil and Demirtag, 1998).

CONCLUSION

An essential part of the earlier apricots produced in the Mut district is evaluated in domestic
markets. It is mostly consumed as fresh. In the region, the food industry did not develop.

Farmers in the region sell apricots most to brokers. Apricot price is a problem in years when the
harvest is high.

Apricots are classified according to their size and quality and are offered for sale. In the market,
medium size apricots, which are primarily difficult to sell, present to market firstly.

The hardness of climatic conditions in the region, weakness of exports, insufficient fruit attitude,
lack of marketing opportunities, fluctuations in apricot prices were identified as essential problems.

There is no organised organisation in the area of production and marketing. In the years of
production, the product price has increased, and in the case of production surplus in the next year,
the product price decreases considerably, and this leads to significant price instabilities over the
years. Therefore, enterprises will take a step towards price stability with the establishment of
cooperatives/producer organisation for the marketing of apricots.
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Abstract

This study was carried out in order to determine the marketing structure, problems and solution
proposals of the greenhouse production of capia pepper at the level of producers and intermediaries
in Kag, which is an important location in the production of capia peppers in the province of Antalya.
Data were collected from 77 producers, ten intermediaries, five merchants and two exporters from
the region. The data were from 2016 production period. The most important sales channel of
farmers were commissioners. Commissioners sell their products to the merchant and the traders.
The marketing margin ranges from 22% to 25%. Issues such as farmer scales in the region, the
ineffectiveness of producer unions, and logistics are the points required for the development of
capia pepper production.

Key words: Marketing margin, SWOT, capia pepper, Kas

INTRODUCTION

Pepper is consumed as fresh, but also paste, canned consumed as an important vegetable. In
2017, 36 million tons of pepper were produced in the world. Approximately 49.3% of that was in
China, 9.13% in Mexico, the 7.23% in Turkey, 6.54% in Indonesia, 3.54% in Spain, 2.67's% in the
USA, 2.07% in Nigeria and 1.73% in Egypt (FAOSTAT, 2019).

Turkey was produced about 2.61 million tons of pepper in 2017. Of this 42.47% was capia,
36.25% was green, 16.14% was a bell, 5.15% was banana pepper variety. The 78.74% of Turkey's
pepper production was produced in the open field conditions, and 21.26% took place in greenhouse
conditions. Greenhouse areas constitute 8.2% of pepper cultivated areas (TURKSTAT, 2019).

The vegetable is 305310 decares as of 2017 in the greenhouse areas in Antalya province. In
the same year, vegetable production was about 3.61 million tons in the greenhouse. The greenhouse
formed 37014 decares of vegetable fields is pepper areas. A total pepper production was 394874
tonnes. Thus, 12.12% of the vegetable area and 10.94% of the production, formed peppers in the
province of Antalya in the greenhouse. The capia pepper variety, which is the subject of the study,
was 79058 tons in 7436 decare area in the greenhouse area of Antalya. The capia pepper production
areas accounted for 20.09% of the total pepper production areas and 20.02% of its production in the
greenhouse (TURKSTAT, 2019).

In the Kas district, capia pepper is 4194 decares in the greenhouse area, and is consist of
53.05% of the Antalya and 32.89% of Turkey’s capia pepper area in 2018. Capia pepper production
of Kas is 41940 tonnes in 2018, and this accounted for 49.71% of Antalya, and 30.78% of Turkey
(Figure 1).

This study aimed to investigate the marketing structure of capia pepper in the greenhouse. It
was aimed to analyse the marketing structure, marketing channels, problems in these channels and
determine the factors that cause these problems and to offer solutions.
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Figure 1. Kag capia pepper production share in Antalya and Turkey

MATERIALS AND METHODS

The data were obtained from 77 farmers, ten brokers, five merchants and two exporters in
Kas, Antalya. The questionnaire forms used for collecting data from the units were arranged in
accordance with the purpose of the research. Data belonged to 2016 production period.

Based on the data obtained from the relevant stakeholders from the producers, the capia
pepper marketing structure and marketing margin of the region were calculated.

SWOT (strengths, weakness, opportunities, threats) analysis of capia pepper cultivation was
also performed for the region. This analysis is a method of examining environmental factors,
investigating opportunities, understanding threats, identifying strengths, admitting weaknesses
(Yumuk and Inan, 2005; Aslan and Giil, 2017; Giil and Oktem, 2017; Bayrakl1 and Giil, 2018).

RESULTS AND DISCUSSION

Farmer Level Findings

The average age of the farmers interviewed in the region was 45 years, and the majority of
them were primary school graduates.

Capia pepper yield was calculated to be 7756 kg per decare on average.

The capia pepper production experience of the interviewed farmers was 4.4 years on
average. The most common problem in the region was the diseases and pests.

Farmers have mostly sold capia pepper to brokers in their area. The marketing cost was 523
TRY per decare. The share of this cost element in production costs was found to be 5.28% (Table
1).

Table 1. General characteristics of farmers

Average
Education level Primary school
Age (year) 45
Capia pepper farming activity period (years) 5
Capia pepper yield per unit area (decare) (kg) 7756
Marketing costs for capia pepper (decaras) in the unit field (TRY) 523
Share of marketing cost in total production cost (%) 5.28
Capia pepper sale price (kg, TRY) 1.99
Sales channel Brokers
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At the farmers level in the region, the selling price of capia pepper kg was
determined as 1.99 TRY, and the cost of kg was 1.28 TRY.

Marketing margin was found as 55%. This value was 18% in the first group farmers,
I1. group was 34%, and Ill. group was calculated as 83% (Figure 2).
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Figure 2. Capia pepper marketing margin in the farmers

Findings at Intermediate Level

A face-to-face interview was held with ten brokers. As a result of the data obtained, it was
determined that all of the brokers received the products in their own name, they were immediately
sold after receiving the product, and also the capia pepper variety that they purchased was a “diyar”.

None of the brokers in the area were identified as having a pepper processing facility and
reported no storage facilities. They stated that they did not experience product loss because they
bought the product and sold it immediately.

All of the agents reported that there is no unit for market research. They said they did market
research themselves. During transport, it was found that the packaging used standard 30x50 plastic
crates and the transportation was carried out on the highway.

The average period of activity of the brokers in the research area was 10.6 years. The
education level of the brokers (managers) was at the high school level, and the education level of
their employees was determined as secondary school.

The operating period of the brokers in season (month) was set as 9.6 months.

The number of permanent workers in the interviewed brokers was 6.4, and the number of
temporary workers was 1.6.

In the season, the amount of purchased pepper was 3760 tons. The purchase price was 2.1
TRY. The marketing margin was 24% in brokers (Table 2).

Table 2. General characteristics of brokers

Average
Broker education level High school
The education level of employees Secondary school
Activity duration (months) 9.6
Number of permanent workers (person) 6.4
Number of temporary workers (person) 1.6
Amount of purchase (ton) 3760
Purchase Price (TRY per kg) 2.1
Broker activity period (year) 10.6
Marketing margin (%) 124

Brokers were selling the capia pepper from the producer to the merchant or exporter
merchant. Sales patterns were generally futures (Figure 3).
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Figure 3. Capia pepper distribution channel at broker level

Interviewed export merchants were determined to have a mean duration of operation of 16
years.

The level of education of exporters (managers) was determined as high school and the
employees' educational status as secondary school.

The trading time of exporters was 9.5 months. The number of workers working at exporters
was 17.5, and the number of temporary workers was 76.5.

According to the data obtained from exporters, the purchase amounts in the season were
300000 tons. The marketing margin was 25% (Table 3).

Table 3. General characteristics of export merchant

Average
The education level of export merchant High school
The education level of employees Secondary school
Activity duration (months) 9.5
Number of permanent workers (person) 17.5
Number of temporary workers (person) 76.5
Amount of purchase (ton) 300000
Activity period (year) 16
Marketing margin (%) 125

In the region, export merchants were able to buy capia pepper directly from farmers. Besides, capia
was also provided by brokers and merchants. It was also found out that export merchants sold to
local and domestic retailers (Figure 4).

e Producer
* Brokers
e Merchant

Export

merchant

Retailers

Consumer

Figure 4. Capia pepper distribution channel in the export merchant level
It was determined that the education level of the traders who were interviewed was at the

middle school level and that the education level of their employees was at the level of primary
school.
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Seasonal activity period of merchants was ten months. The number of permanent workers
was 3-4 people, and the number of temporary workers was 4-5.

At the level of traders, the marketing margin in capia pepper is 22%. In the season, the
purchase amounts were determined to be 150000 tons. Traders were found to be in this activity for
4.6 years (Table 4).

Table 4. General characteristics of merchants

Average
The education level of merchants Secondary school
The education level of employees Primary school
Activity duration (months) 10
Number of permanent workers (person) 3.8
Number of temporary workers (person) 4.6
Amount of purchase (ton) 150000
Activity period of merchants (year) 4.6
Marketing margin (%) 122

Capia Pepper SWOT Analysis and Marketing Channel

SWOT analysis is one of the methods used to analyse the internal state of any organisation,
organisation, public institution or private sector firm and the external factors surrounding it (Bilen
and Kabukguoglu, 2002).

In this study, the opinions of stakeholders about capia pepper production were made in
SWOT analysis of capia pepper production. In this context, the strengths, weaknesses, opportunities
and threats of capia pepper production were presented in the context of information obtained from
producers, intermediaries, traders, publishers and processors.

The strengths of the region were determined by the high-quality capia pepper production,
the suitability of the region's soil structure and climatic conditions, the length of the production
period in the region, and the fact that capia pepper production provided good income to farmers and
intermediaries, and the potential for cheap rural labour.

The weaknesses in the region were determined as high input costs, production fluctuations
over the years, insufficiency of struggle against diseases and pests, difficulties in adapting to quality
and standards, insufficient capital and financial resources, marketing of district products and
insufficiency of producer unions.

Opportunities in the region, marketing opportunities in place, capia pepper in cash, the
opportunity to sell, as a result of high-quality capia pepper exports was determined as an increase in
exports.

The threats in the region were determined as climatic changes, fluctuations in capia pepper
price, low irrigation water and increased risk of disease.

When the marketing channels of the region were examined, it was determined that the
farmers generally reached their products to the brokers, to the exporter companies in their brokers
and the consumers by going to the exporters through the firms. It was found that the products
reached the consumer from the producer directly and/or reached the consumer from the retail points
through the merchant.

Capia pepper, marketing channel is generally used to farmers, brokers and export merchants.
Brokers sell merchant and export merchant goods. The merchant and export merchants can deliver
their goods to the consumer through the retailer (Figure 5).
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Figure 5. Capia pepper marketing structure

CONCLUSION

This study aims to improve the marketing system of capia pepper production in the
greenhouse. Kas district of Antalya province was included in the study. In this context, 77 farmers,
ten brokers, five merchants and two export merchants were interviewed face-to-face with data from
the survey. Environmental conditions are suitable for the production of capia pepper in the region.

At the farmers' level in the region, the marketing margin was at the level of 5.28%, brokers
were at the level of 24%, traders were at the level of 22%, and export merchants were at the level of
25%. A significant portion of farmers was selling capia pepper to the broker. The most important
factor for farmers in the region to go for capia pepper production was to provide a good income. For
this reason, capia pepper production in the region increased very rapidly. The average duration of
operations in intermediaries interviewed in the region was over ten years. Cooperatives/producer
associations are essential for stability in input and product prices. There may be a success in the
case of the effective operation of the cooperative / union to be established.
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Abstract

In this study, the socio-economic structure and profitability of the farmers producing capia pepper
in Kas district of Antalya were investigated. In the district of Kas, surveys were conducted with 77
farmers producing capia pepper with face to face via questionnaire. The data belongs to the 2016
production period. As a result of the research; in the production of capia pepper, the relative profit
was calculated as 1.56. However, 22.08% of the farmers had a negative profit. The most important
reason for this was the low productivity of the unit area and sales price.

Key words: Capia pepper, profit, farmer, cost, Kas

INTRODUCTION

Red pepper produced in the world belongs to the Capsicum of the Solanaceae family and
grown in temperate climates zone (Beis, 1990; Yemis, 2001).

Greenhouse activity is one of the important livelihoods in Kas. Production units show a
small family business. Greenhouse in the distinction is made of glass and plastic.

Due to the geographic location of Kas district, the production of capia pepper became
important. There is a long period of foggy weather on a bowl-shaped plain on four sides. It is stated
that this situation provides quality and yield increase in pepper production undercover. As a matter
of fact, the production of capia pepper in the greenhouse has increased significantly in the region in
the last five years.

Turkey was given 737177 hectares in the greenhouse to pepper production in 2017. The
46.36% of these greenhouse areas are plastic, 24.71% is a low tunnel, 14.50% is glass, and 14.43%
is a high tunnel. In the same year, the vegetable production was approximately 7.38 million tons in
the greenhouse. The 83926 decares of the vegetable fields created pepper areas in the greenhouse.
Total pepper production was 704293 tons. Thus, pepper share is 11.38% in the greenhouse
vegetable areas in Turkey, and 9.54% of the total production. The pepper capia subject to study in
Turkey in 12282 decares area, totalled 128974 tonnes in the greenhouse. Capia pepper production
areas accounted for 14.63% of total pepper production areas and 18.31% of production in the
greenhouse. The distribution of the species in greenhouse pepper production in Turkey, green
pepper comes in front with 56.05% share. This type is followed by capia pepper with 18.31%, bell
pepper with 14.27% and banana pepper with 11.37% (TURKSTAT, 2019).

Kas district of Antalya has a total of 25250 decares of vegetables in the greenhouse. In the
same year, vegetable production in these areas was 385475 tons. The district realises 8.27% of the
greenhouse vegetable areas and 10.68% of the vegetable production in Antalya.

Pepper in the greenhouse areas in the district covers 6995 decares of total vegetable areas
and constitute 27.70% of the total area. In this district, pepper production is 68863 tons, and it
meets 17.86% of total vegetable production. With these cultivation areas, the district covers 18.90%
of the pepper in the greenhouse areas of Antalya and 17.44% of its production.

Capia pepper in the Kas district is 4194 decares. 41940 tons of capia pepper was obtained
from this area (Table 1). Consequently, 16.61% of the greenhouse vegetable production areas in the
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district constitute capia pepper with these values. 10.88% of the vegetable production is covered by
capia pepper.

In the district, 6995 decares of pepper in the greenhouse area are 59.96% of the capia
pepper. Of the 25444 tons of pepper production, 60.90% of them were made with capia pepper
(Table 1).

In the greenhouse, capia pepper production in Kag district constitutes 53.05% of Antalya
capia pepper production. In this respect, the research area of the capia pepper sample area was
determined as the Kas district.

Table 1. Pepper production in a greenhouse in Kas district (2017 year)
Harvested area Production  Harvested Production

Cover type Peppers

(decare) (tonnes) area (%) (%)

Greenhouse Banana 295 2655 4.22 3.86
(Glass) Green 792 7128 11.32 10.35
Banana 837 8370 11.97 12.15

Greenhouse Bell 106 1060 1.52 1.54
(Plastic) Capia 4194 41940 59.96 60.90
Green 771 7710 11.02 11.20
Total 6995 68863 100.0 100.0

Source: TUIK, 2019
In this study, it was aimed to determine the farmers' profitability and the characteristics of
the farmers.

MATERIALS AND METHODS

The data were obtained from 77 farmers who produced capia pepper in the greenhouse in
Kas, Antalya. Data gathered from farmers belonged to 2016 production period.

The number of capia pepper growers and capia pepper fields was obtained from the District
Directorate of the Ministry of Agriculture and Forestry of Kas, Antalya. Stratified sampling was
applied to this main population. The number of pepper producers to be interviewed was calculated
as 77 with a 10% margin of error and a 90% confidence interval. The distribution of the surveyed
producers, according to the greenhouse areas, was given in Table 2. Farmers with capia pepper area
less than 2.50 decares were identified group I, the producers with 2.51-5.00 decares area was II.
group, producers with an area over 5.0 decares was Ill. group (Table 2).

Table 2. Sample size

Greenhouse area Percentage
(capia pepper, Number of farmers (%)
Groups decares) interviewed (person)
I <2.51 23 29.87
I 2.51-5.00 20 38.96
Il 5.00< 34 31.17
Total 77 100.00

The data were obtained from the capia pepper growers by face-to-face survey method. The
questionnaire included the following questions: (i) socio-economic characteristics of farmers, (ii)
technical information about capia pepper production activity, (ii) economic information of farmers
on capia pepper production activity.

A single budget method was used to calculate the cost items of farmers in the region. The
costs of production activities were examined as variable and fixed costs.

Cost elements are divided into two in terms of their economic characteristics. These; (i)
fixed costs (rent, insurance, depreciation, permanent employee wages, interest, etc.) and (ii) that are
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not dependent on the capacity of production, decreasing and multiplying, i.e., variable, by
production volume (Agil, 1977).

The unit production cost was calculated by dividing the production costs into production.
The relative profit was calculated by proportioning the gross production value to production costs
(Kiral et al., 1999).

The primary data obtained from farmers were tabled and interpreted.

RESULTS AND DISCUSSION
The average of the interviewed producers' age was 44.5. The experiences of agricultural
activity were 11.3 years on average and 4.4 years on the production of capia pepper (Table 3).

Table 3. Farmer characteristics

Groups Farmers’ age Experi(_en_ce in the ExperienC(_e in the_ c_apias pepper !—Iousehold
(years) farm activity (years) production activity (years) size (person)
I 46.00 13.22 4.48 3.87
I 44.30 8.37 3.67 4.33
Il 43.25 13.21 5.25 4.54
Average 44.48 11.32 4.40 4.26

When the population structure of the farmers was examined, it was found that 58.4% of the
total population was concentrated in the 15-49 age group. The 45.5% of the total population was
female, and 54.5% was male. It was determined that the household size was 4.3 persons on farms.

It was determined that 11.7% of the pepper producers interviewed in the region were
engaged in non-agricultural business. It was found that 11.7% had computers, 13.0% had internet,
and 92.2% had automobiles. The 55.8% of the capia pepper producers in the region were using
credit cards, and 90% had social security.

When the indebtedness of the farmers in the last five years was examined; 28.57% stated
that the indebtedness decreased, 20.78% had the same debt, and 50.65% had increased the
indebtedness. The reasons for the increase in the indebtedness of the producers of the region can be
attributed to the increase in production cost and the addition of new ones to the greenhouse areas in
recent years. The 69% of capia pepper producers used agricultural loans, and 87.0% were members
of agricultural organisations.

About 51.95% of the farmers were only producing capia pepper. In addition to the capia
pepper production, 44.16% of the farmers engaged in livestock production, capia pepper production
as well as other plant production activities in the rate of 2.60%, pepper production, while other
vegetative production and livestock activities in the rate of 1.30% (Table 4).

Table 4. Agricultural activity of farmers (%)

Only capia Capia Capia peppers . Capia peppers,
Groups peppers and livestock and other Total
peppers livestock and other crops crops
I 30.43 60.87 8.70 0.00 100.00
1 53.33 46.67 0.00 0.00 100.00
Il 70.83 25.00 0.00 4.17 100.00
Total 51.95 44.16 2.60 1.30 100.00

It was determined that agrochemical dealers (4.9 points according to 5 points Likert scale)
were very effective in deciding the inputs used by capia pepper producers in the region. Their own
information, buyer requests and the agricultural organisation were determined to be moderately
effective. It was determined that 43 (55.8%) of the capia pepper producers kept records in the
enterprise.
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Seedlings row spacing used by the producers interviewed in the region, varied between 110
cm and 160 cm. Farmers were mostly used 125-140 cm in-row spacing. The distance between
seedlings ranged from 30 cm to 60 cm. Farmers preferred the most seedling distance of 40 cm.

Regional dealers were generally effective in a seedling supply channel.

It was determined that 27.3% of capia pepper farmers knew the integrated pest management,
64.9% knew good agricultural practices, 58.4% knew organic agriculture and 54.5% knew
biological control.

In the decision-making on the product variety of farmers interviewed in the region, the most
active role was the company recommendations. Consultant suggestions were also useful in these
decisions.

Capia pepper yield in the study area was calculated as 7755.98 kg per decare. The harvest
number of capia pepper was 23. Capia pepper area was determined as 4.79 decares. In pepper
production, the irrigation system was realised by drip irrigation. The pepper production period in
the region could exceed ten months, and the number of irrigation was 120. Farmers reported a
0.96% product loss in their production (Table 5).

Table 5. Capia pepper area, yield, product loss

Yield (kg per Number of  Capia pepper field Number of Product loss

Groups decares) Harvest (pcs) (decare) Irrigation (units) (%)
I 7463.12 21 2.16 114.8 1
1 6965.10 23.5 4.09 117.7 0.9
11 8346.03 25.4 7.88 137.5 1
Average 7755.98 23.3 4.69 123.0 0.96

The average selling price of capia peppers was 1.99 TRY. As the greenhouse scale
increased, the selling price of unit capia pepper increased. The average cost of capia pepper was
1.56 TRY. As the greenhouse scale increases, the unit capia pepper cost fell. The relative profit was
found to be 1.56. As the greenhouse scale increased, the relative profit from pepper production
increased. As a result, the greenhouse scale increases farmers' profitability (Table 6).

Table 6. Capia pepper cost and profitability
Sale price per kg Production cost

Groups (TL) oer kg (TL) Relative profit
I 1.77 1.50 1.18
1 1.99 1.48 1.35
i 2.05 1.12 1.84
Average 1.99 1.28 1.56

The share of the factors that make up the capia pepper production cost of the farmers
interviewed in the region was given in Table 7. The most crucial cost elements in Capia pepper
production were seedling, fertiliser, pesticide, labour. The variable cost ranged from 69.27% to
79.24% in farmer groups. The fixed cost was calculated between 20.76% and 30.73%. As the
greenhouse scale increases, the rate of variable cost increases and the fixed cost share decreases.
Small-scale farmers benefited from more family workforce. The greenhouse facility interest rate
and depreciation share were also high on a small-scale farm. As a result, greenhouse scale increases
and fixed cost decreases (Table 7).

Table 7. Distribution of capia pepper production cost (%)

Cost items I I 11 Average
Seedling 17.71 19.51 20.73 19.83
Fertilisers 12.28 15.41 19.44 16.90
Pesticides 10.46 10.66 12.93 11.74

Labour temporary 10.24 9.01 9.98 9.68

Marketing 5.79 5.21 5.17 5.28

Irrigation 5.63 5.59 3.35 4.49
Machinery rent 2.81 2.94 1.83 2.37
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Other variable cost 1.06 1.93 2.05 1.85

Revolving fund interest 3.30 3.51 3.77 3.61
Variable cost 69.27 73.76 79.24 75.76
Land tenure 6.51 8.10 8.43 8.02
Family labour 9.30 6.24 3.75 5.49
Greenhouse facility cost
of interest 6.47 4.93 3.12 4.28
Greenhouse plant
depreciation 6.36 4.75 3.09 4.18
General administrative
expenses 2.08 2.21 2.38 2.27
Fixed cost 30.73 26.24 20.76 24.24
Production cost 100.00 100.00 100.00 100.00

With the positive findings in the economic indicators, it was determined that the farmers'
tendency to continue the production of capia pepper and their satisfaction were high. In small-scale
enterprises, these indicators were lower.

The level of knowledge about the capia pepper cultivation was moderate.

About 22.03% of the farmers lost in the capia pepper production in the investigated period.
The greenhouse area, the number of households, the tendency to continue the production of capia
pepper and their satisfaction were lower (statistically significant at 10% between the two groups
(the profitable farmer; the loser farmer)). Capia pepper cultivation experience and knowledge levels
were also low. Capia pepper is lower in yield per unit area (about 5000 kg). This was one of the
reasons why unit production costs were higher than the other group (profitable).

The 68.83% of the farmers interviewed used agricultural credit for the production of pepper
in the period examined. The productivity of the farmers who use credit to the unit area, the tendency
to continue the production of capia pepper and their satisfaction were higher (statistically there is a
significant difference between the two groups (the ones who use credits, the ones who do not use).
Capia pepper cultivation has low experience but high levels of knowledge. The yield of capia
pepper to the unit area was about 8007 kg and more than 1000 kg. This leads to lower production
costs compared to the other group (non-user). Moreover, unit sales prices were 14% more than
those who do not use loans.

CONCLUSION

In this study, characteristics and profitability of greenhouse capia pepper producers were
investigated. The Kas district of Antalya was taken to the scope of the study. In this context, 77
farmers were interviewed face-to-face with the questionnaire method. The average age of the capia
pepper producers in the region was 44.5 years, and the majority of them were primary school
graduates. More than half of the farmers kept records in their production. The rate of non-
agricultural work was low. More than half of the farmers were growing only capia pepper. A
significant portion of the producers (about 70%) was using agricultural credit. Farmers'
indebtedness in the last five years has also increased. More than half of the producers knew the
concepts such as organic agriculture, biological control and good agricultural practices.

The firm's recommendations were most effective in deciding the variety of product of the
producers. Agrochemical dealer was also useful in deciding the inputs used of the farmers.

The essential cost items were fertiliser, seedlings, pesticide and labour cost.

The farmers' satisfaction with the production of capia pepper was high. The relative profit was
calculated as 1.56, and this is also effective on satisfaction.

The most critical factor for the farmers in the region to go to the production of capia pepper is to
provide a good income. Also, the incentives for producers to be more informed about the benefits of
cooperatives can increase the profit rates of small-scale farms. Useful information/guidance on
input use is also vital to sustainability.
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Abstract

Technology, in addition to offering convenience, brings along a major challenge air pollution and
adversely affect living things. All living things in nature face with natural or artificial chemicals in
daily life. These chemicals may be natural chemicals in foods, pesticides, food additives, hair dyes,
artificial chemicals such as cosmetics and medicines, cigarette smoke, water and complex
compounds like the pollutants in the air. The most rational approach to reveal carcinogenic risk of
chemicals is tumor induction in experimental animals. However, the results of these tests take a
long time and the costs are high. Therefore, researchers have developed many short-time
mutagenicity test systems that can result in a short time and cost low. Mutagenic effects of
chemicals are intended to identify with mutagenicity tests developed. Most widely used short-time
test systems are the bacterial tests and the most used one of these test is Ames test. Ames
mutagenicity test, used to determine mutagenic effects of chemicals, in terms of test parameters is
one of the best standardized method. This test system is based on reverse mutation measurements of
a variety of specially configured mutants of Salmonella typhimurium. As a result, mutagenic dose
of test substance used is determined. This study aims to explain the Ames test and method steps to
the researchers who want to determine the mutagenicity of the chemical substances that they are
exposed to continuously.

Key words: Ames test, Salmonella typhimirium, mutagenic effect

INTRODUCTION

Environmental mutagenic substances with a mechanism of action, mutagenic effect, can cause
cancer in humans. This has always been the subject of discussion. The relationship between
mutagenicity and carcinogenicity has also been suggested to be mutagenic. There is a 90%
correlation between carcinogenicity and mutagenicity. Mutagenicity: Genes-related mutations or
chromosomes to have the property to cause changes (Saleh, 1997). While the mutation is caused by
the direct effect of genetic material, the cancer can occur as a result of multiple-step complex
biological events. Therefore, it was revealed that every carcinogenic substance is mutagenic, but not
every carcinogenic agent is a carcinogenic substance (Aydogan ve Kutlu, (2004). The reason why
mutagenicity is taken as the basis for screening carcinogens is that the genetic code is universal and
the correlation between mutagenicity and carcinogenicity is high (Monarca ve ark., 2000).

Genotoxicity, cell genetic material (DNA, RNA) is a devastating effect on a word with a
defined genetic and hereditary effectively. Genotoxins are mutagenic and cause mutations.
Genotoxicity is known as genotoxin. Genotoxins may be carcinogen, cancer-causing agents,
mutation-causing agents, teratogens or agents that cause birth defects. In most cases, genotoxicity
causes mutation in various cells and other body systems (Shah, 2012).

Mutation: Hereditary changes that occur in the genetic information of living things and are
transferred from generation to generation (Klug ve Cummings, 2000). The change in the structure
of a gene without changing its number in the genome or its location on the chromosome is called
the Gen Mutation. The basis of the gene mutation mechanism is the change in the AT / GC ratio or
the formation of the bases during external effects. (Monarca ve ark., 2000; Watanabe ve ark., 1996;
Istanbulluoglu ve ark., 1981). Changes in genes can be as simple as the acquisition, loss or

122



replacement of a nucleotide. It may also be complex, such as the addition or removal of several
nucleotides within the normal DNA sequence. A gene is a unit of thousands of base pairs. In a gene
there may be mutations at each base, so there is at least one base pair of mutations in a gene.
(Demirsoy, 1992).

Mutagenicity tests are intended to determine the mutagenic effects of chemical substances.
Bacterial tests are the most commonly used method for short-term test systems. Because bacteria
are preferred in simple breeding environments, they are preferred because they are simple, quick
and cheap. Ames Test is the most commonly used bacterial test. (Maron ve Ames, 1982).

It is also a Salmonella / microsomal test called Ames mutagenicity test. It is the best
standardized test method for determining the mutagenic effects of chemical substances. This test
may perform a preliminary screening of the mutagenic and related suspected carcinogenic effects of
a large number of chemicals. It can be determined whether a mutagen causes frame shift or base
change mutations (Aydogan ve Kutlu, 2004).

The Ames mutagenicity test is one of the most common methods used to determine the
mutagenicity of chemicals used in industrial chemicals and drug screening (Porwollik ve ark.,
2001). This test has been adopted to assess the various carcinogenic potential of substances and has
a wide range of use (Chen ve ark., 2015).

The Ames test has been used to investigate the mutagenic and carcinogenic effects of more
than 5000 chemicals since the year it was identified. In addition, in this test system, liver
microsome enzymes (S9) can be used to determine whether the metabolites of the substance are
mutagenic. When S9 is used, a positive result indicates that the substance itself is harmless, but that
the metabolites that will appear when taken to the living body have a harmful effect (Mortelmans ve
Zeiger, 2002).

Briefly, in this test system, the metabolic activation system including rat liver supernatant
and cofactors was added to provide biotransformation events in mammals. In previous studies,
many prokarsinogen, which did not show mutagen activity, were reported to be positive with the
new application of the test system containing metabolic activation (Mortelmans ve Zeiger, 2002).

The Ames test system is based on the measurement of back mutations in several specifically
constructed mutants of Salmonella typhimurium (Aydogan ve Kutlu, 2004). TA and YG strains of
Salmonella typhimurium are used. The most commonly used bacterial strains are TA 97, TA 98, TA
100, TA102, TA 1535, TA 1538 (istanbulluoglu ve ark., 1981). When a mutant strain is mutated in
the form of a single base change, it has mutated in the form of a transmutation or transversion, when
it is spontaneously or becomes wild with a mutagen warning (Wagner ve ark., 1996, Kusamran ve
ark., 1994, Watanabe ve ark., 1996).

METHOD OF THE AMES TEST SYSTEM:
1. Genetic Controls: S. Thphimurium Test strains are checked whether they have original
mutations.
2. Control of spontaneously reversing colony number
3. Preparation of Master Plates
1. Genetic Controls:
Genetic properties of Salmonella Typhimurium strains:
Histidine (his) mutation:

Each test strain contains various mutations in different regions of the histidine operon. These
are frame shift mutations which manifest themselves by the alteration of the base resulting from the
change of a single base in the DNA or by the addition or removal of a base. The principal
mechanism of the compound-induced mutation can be demonstrated by these strains at the
molecular level. It produces strains in the presence of histidine, does not reproduce in the absence of
histidine, confirms his- character.  Some of the following mutations have been added to these
strains to increase the susceptibility of the initially developed his-mutants to various chemicals.
These include:

1. Rfa mutation
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2. UvrB mutation

3. R factor
Rfa mutation:

This mutation occurs in genes that encode the lipopolisaccharide layer of the bacterial cell
wall. The result of the Rfa mutation, which makes the lipopolysaccharide layer of the cell wall
partially destroyed, is facilitated by the introduction of large molecules that cannot normally pass
through the cell wall.
uvrB mutation:

In the DNA repair system, it was formed as a result of the perforation in the uvrB gene,
which encodes the enzyme, which is the role of cut removal (= excision repair). The UvrB mutation
causes increased sensitivity in the emergence of many mutagen. However, during the removal of the
uvrB gene for technical reasons, this evidence includes biotin (bio) gene. For this reason, bacteria
need biotin as well as histidine to reproduce. It is observed that the strains carrying the UvrB
deletion breed in the control plate and not in the UV-irradiated plaques.

R factor:

In order to better determine mutagenes, S.thphimurium TA1538 and TA1535 strains were
obtained by adding the pkM 101 R factor plasmidine with ampicillin resistivity gene and
S.thphimurium TA 98 and TA 100 strains.

The responses to plasmid-containing strains, which have been shown to be mutagenic, have
increased considerably compared to plasmid-free strains. New strains containing plasmids have
responded to a clear positive response against weak or non-mutagen agents with original strains.
The PkM 101 Plasmidi contains gene products linked to the error-prone repair system, which is
responsible for the more sensitive of these strains.

Strains containing R-Factor are observed to reproduce in ampicylic plague and do not
produce R-factor-free strains in the same plaque.

Control of the number of self-rotating colonies

Each test strain turns itself on itself with a unique frequency. S.thphimurium TA 98 for the
strain of self-rotating colony number 20-40, TA 100 for the strain was found between 95-190.

1. Preparation of Master Plates

a) Determination of cytotoxic Effect: The test compounds wused in the
Salmonella/Microzom test system are added to the culture of the agar and the test compound in
different quantities in order to detect non-lethal doses for bacteria. With the number of colonies in
the control plate, the test compounds are compared to the colony numbers in the added plates and
the cytotoxic dose is determined. In mutagenite experiments, non-cytotoxic doses of chemical
compounds are used.

b) Detection of mutagenic effects of tested chemical compounds: In each experiment,
positive mutagenic action checks are performed routinely using positive mutagenics.

c) Evaluation of results: In the Salmonella/Microzom test system, the number of histidine
prototrophes must be at least twice the number of self-rotating colonies in order to be called
mutagen in a substance. However, if this number is less than twice the number of self-rotating
colonies and there is a dose-dependent increase, then this substance can be called mutagen (Maron
ve Ames, 1982, Mortelmans ve Zeiger, 2002).

Du et al., in a 2019 study, the mutagenic effect of titanium dioxide nanopacinets, commonly
used in the cosmetic, health and food industries, was investigated and a positive mutagenic action
was not observed.

In another study using the Ames test, atraumatic Restorative treatment (ART) material
showed poor mutagenic effects (Kumari ve ark., 2019).

For an agent who has positive results in the Ames method, human or other mammals are not
mutagenic or carcinogenicity. The positive bacterial mutation means a preliminary warning about
the potential damage of the agent. It is also an important marker that directs more extensive work to
be done in higher organisms. The Ames test is therefore routinely implemented in many
laboratories around the world (Korkmaz, 2005).
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Abstract

This study was investigated the quality characteristics, dietary fibre and antioxidant properties of
cookies supplemented with 0-2.5-5-7.5-10% of Rosa damascena Mill. powder (RP). Antioxidant
activity, total dietary fibre and total phenolic contents increased linearly (p < 0.01) by raising the
substitution levels of RP whereas water activity, total lipid, total protein contents and fracturability
remained almost constant. Cookies became darker and redder with the increasing rate of RP. The
use of RP was caused a negligible decrease on spread ratio. Considerable decrease (from 5004. 2 kg
to 4469.6 kg for control and 10 % RP containing cookies, respectively) on the hardness of cookies
was observed after the 5 % addition level of RP. The sensory analysis indicated that addition of up
to 7.5 % RP given acceptable cookies without affecting their technological quality compared with
control cookies. Based on overall observations, RP addition to cookies can enhance the nutritional
status, especially dietary fibre, total phenolic contents and antioxidant activity without sacrificing
consumer acceptability. It was concluded that RF could be added to the formulae to improve the
functionality of the cookies as well as other bakery products such as muffins, cakes, bread a few- of
acceptable quality.

Key words: Antioxidant activity, cookie, dietary fibre, Rosa damascene, sensory acceptance.
Introduction

Rosa damascene Mill. belongs to Family Rosaceae and Genus Rosa (Giil et al., 2015). Rosa
Damascena Mill, which is called Isparta Rose or Oil Rose, is the most important one in terms of
economic value (Dilmen and Baydar, 2016). Turkey has an important place among the rose oil
producing countries over the world (Giil, 2000). According to 2018 data, oil rose production
quantity of Turkey is 14773 tons and Isparta takes the first place with its 12332 tons production
quantity (TUIK, 2018).

Several studies have been performed on the pharmacological effects of R. damascene. Some of
these effects can be listed as; good for disorders of the brain and the heart, anticonvulsant effect and
could reduce frequency of seizures in children who were resistant to anti-epileptic drugs, used
externally for eyes, mouth, foul breath, liver (as plaster), sores, and internally to treat the chest and
stomach (Baser et al., 2012). Kart and Cagind1 (2017) reported that; rose tea can be an alternative to
other herbal teas with its antioxidant properties and also it’s pleasant smell and comfortable drink.
Apart from pharmacological uses, rose and rose products are widely used also in cosmetic,
perfumery and food industry. Fresh or dried rose flowers, rose flower buds, dry rose petals and rose
water used as an ingredient for the production of various food products such as rose jam, rose syrup,
rose water, herbal teas, traditional Turkish deserts and gluten free cookies (Giil et al., 2010; Baser et
al., 2012; Kart and Cagindi, 2017; Giil and Tekeli, 2018).
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Bakery products, used as staple foods from ancient times, are an important source of energy in
human nutrition. Among bakery products bread takes first and cookies (biscuits) take second range.
Production and consumption of cookies are quite high in many countries and also in Turkey,
because of their ready-to-eat forms, long shelf life, reasonable prices and practical consumption
opportunities (Gl et al., 2016; Giil et al., 2017).

There is an increasing demand for the various novel types of cookies that may provide a health
benefits along with the good texture, appearance, flavour and acceptable sensory properties. Thus
the lots of additives can be used effectively for producing novel functional cookie varieties. Usage
of lauric acid-lean copra meal for designing functional antioxidant-rich cookies (Ghosh, et al.,
2017), usage of mosambi peel powder to determine its effects on physiochemical and sensory
properties of cookies (Younis et al., 2016), functional, physical and sensory properties of cookies
prepared from okara, red teff and wheat flours (Ahmed et al., 2018) are just a few example of these
studies done.

Biscuit manufacturers need for tried-and-true cookie recipes to offer innovative and healthier
options and to meet increasing demand. However to the best of our knowledge this paper is the first
study that investigate the usage of Rosa damascena Mill petals powder (RP) in the formulations of
soft wheat flour (SWF) cookies. In an effort to increase the nutritional value of common cookies,
RP at different substitution levels (0% as control, 2.5%, 5%, 7.5 and 10% w/w) to common SWF
were added. Beside nutritional quality, knowledge of effects of different concentrations of RP
supplementation on technological and textural quality of cookies is necessary to produce safe, high-
quality and value-added cookies. Thus, the goal of the present study is to identify the effect of
increasing levels of RP replacement on nutritional (such as dietay fiber, total phenolic content,
antioxidant activity, protein, lipid, ash etc.), physical (diameter, thickness, spread ratio, lightness,
redness, yellowness), textural (hardness and fracturability) and sensorial properties of SWF
cookies.

MATERIALS AND METHODS

Materials

SWF; had 12.74% moisture, 0.64% ash, 8.5% protein, 20.89% wet gluten, %6.94 dried guten, 15.5
ml sedimentation value and 355 s falling number values measured by using American Association
of Cereal Chemists (ACCC, 2000) methods obtained from Tiirkmenler Milling Factory (Gaziantep,
Turkey). Rosa damascena Mill. Powder (RP) was purchased from Kurucum Gida (Isparta Turkey)
as vacuum packed after drying and grinding. Other ingredients sodium bicarbonate obtained from
Sisecam Chemicals Group Soda Industry (Mersin, Turkey), 42% corn syrup kindly supplied from
Sunar Corn Integrated Plant Inc. (Adana, Turkey), while hydrogenated vegetable oil, granulated
sugar, and salt purchased from a local market were used in cookie making. All chemicals used were
of analytical grade.

Cookie-Making Procedure

To examine the influence of RP on some nutritional and quality characteristics of cookies, SFW was
replaced with RP with 2.5, 5, 7.5 and 10 % levels. Cookie doughs of 100 % wheat flour were
prepared as control samples. 225 g wheat flour or wheat flour-RP mixtures (14% moisture basis), 64
g hydrogenated vegetable oil (cream shortening), 130.0 g fine granulated sugar, 2.1 g salt, 2.5 ¢
sodium bicarbonate (NaHCO3), 33 g high fructose corn syrup (42%), and 16.0 g distilled water was
used for preparation of cookies according to AACC method 10-50.05 (AACC, 2000) with slight
modifications. Cookie dough was kneaded in Hobart mixer, (Hobart, N-50, Germany N-50) and
sheeted to a thickness of 5 mm with the help of a rolling pin. Afterwards, the dough was shaped
using a circular scone cutter (with a 60 mm diameter) and baked at 205°C+2-C for 10 min in a
laboratory oven (Fimak FSET4, Turkey). The baked cookies were cooled for 3 h and stored in high-
density polyethene bags with hermetic cover until further analysis.

Proximate analysis of cookies
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Proximate analysis of cookies are important in terms of revealing their nutritional composition. For
this purpose standard methods of AACC (AACC, 2000) were used to determine moisture, ash,
protein, total lipid, total dietary fibre and pH (AACC Method 44-01.01, AACC Method 08-01.01,
AACC Method 46-12.01, AACC Method 30-25.01, AACC Method 32-05.01 and AACC Method
02-52.01 respectively) of cookies. Water activity (Woody, 2003) with an aW - meter (Novasina,
Lab Touch-aw, Lachen, Switzerland). Total phenolic content (TPC) and antiradical activity of RF
and cookies were detected by using methods of Singleton and Rossi, (1965) and a-diphenyl-f-
picrylhydrazyl DPPH method of Dorman et al. (2003).

Physical characteristics of cookies

Width (W), thickness (T), and spread ratio (W/T) parameters of cookies at the end of baking were
measured by using digital calliper in mm at five different places in each cookie. For each batch
measurements from 6 cookies were recorded and average was calculated. Spread ratio (W/T) was
calculated by dividing average W to T for each sample. Surface color of the cookies were measured
in three different zones of the crust using using colourimeter (Minolta CR-310, Minolta Co Ltd.,
Tokyo, Japan). Results were recorded using CIELAB Lx (lightness), a* (+redness/—greenness), and
b* (+yellowness/—blueness) values.

Textural Properties of Cookies

Cookie break strength and the distance at the point of break “fracturability” values were measured
by a TA.XT Plus Texture analyser (Stable Micro Systems, UK) using a 3-Point Bending Rig
(HDP/3PB) and 5 kg load cell. Test parameters were performed as; pre-test speed: 1.0 mm/s, test
speed: 3.0 mm/s, post-test speed; 10 mm/s, distance: 5.0 mm and data acquisition rate 500 pps.
Textural analyses were conducted after 6 h, at 24 °C, in five replicates per batch.

Sensory analysis

Sensory analysis of cookies were carried out by ten untrained judges from food engineering
department according to Giil et al. (2013) after 4 hours of baking. The samples were coded with
three-digit numbers and were presented in a randomized order. The attributes were estimated on a
hedonic scale from 1 to 5 point; ‘dislike extremely’ to ‘like extremely’ respectively. The sensory
attributes evaluated were surface colour, surface structure, texture (hardness), taste, aroma, odour,
overall acceptance and also purchasing intent was determined on a five-point scale (5: definitely
would buy, 1: definitely would not buy).

Statistical analysis

Results were expressed as means of analysis performed in triplicate. One way analysis of variance
(ANOVA) and Duncan’s test was conducted to establish the significance of differences among
mean values at p < 0.01 by using the software, statistical package for social science (SPSS 16.0)
procedures.

RESULTS AND DISCUSSIONS

Proximate Composition

Data on the proximate composition of cookies are presented in Table 1. Moisture, protein, pH and
aw values increased slightly with the level of substitution of RP while addition of RP was not
changed total lipid content of cookies significantly. The ash content of cookies was began to
decrease over 5% supplementation level of RP. There was a considerable increase was observed on
the dietary fibre content of cookies with the increasing level of RP. A significant difference was
found between the control sample and the 10% RP containing cookies in terms of dietary fibre
content.
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Table 1. Proximate composition of control and RP enriched cookies?

RP  Moisture  Ash  Protein  Total Total pH aw TPC Antiradical
(%) (%) (%) (%) lipid dietary (o/kg activity
(%) fibre GAE) (DPPH
(%) IC50
mg/ml)
0 6.14° 1.53* 9.65° 15.16* 1.90° 5.90° 0.42° 0.9200¢ 0.0000
2.5 6.34% 1562 9.71¢ 15.38% 3.64¢ 7.13* 0.44°> 59.6700¢ 0.0000
5 6.91% 1.542 979%c 15122  4.49¢ 7.10° 0.45% 103.4138° 7914.11002

7.5 6.66% 1.32> 9.87% 15292 508> 7.0020 0.45* 126.0313" 6917.9188"
10 7.172 1.06° 9.95* 1518 7.27* 6.93* 0.45* 167.9075* 5793.9075°

L. There is no statistically significant difference between the averages indicated by the same letter in
the same column (p<0.01).

According to the results summarised in Table 1 addition of RP was provided a significant rise on
total phenolic content of cookies. While a little phenolic substances (0.92 g/kg GAE) were found in
the control sample, this value was increased linearly to 59.6700, 103.4138, 126.0313, g/kg GAE for
2.5%, 5%, 7.5% and 10% RP containing cookies respectively.

Moreover, antiradical activity (DPPH 1C50) of RP added cookies were also found higher than
%100 wheat flour cookies (control samples). The results revealed that incorporation of RP exhibited
higher antioxidant properties by rising the substitution levels of SWF with RP.

Physical and Textural Characteristics

Physical characteristics of cookies prepared with different RP contents are displayed in Table 2. An
increase in RP content over the 5% significantly decreased the both W and spread ratio of the
cookies whereas it was not caused any significant difference at T values of cookies.

Significant differences (p<0.01) were obtained on the colour values of cookies due to addition of
RP in to cookie formulation. The higher the replacement of RP, the lower the lightness and
yellowness. Cookies were became darker by the incorporation of RP. However, when comparing
ax value, statistically significant difference (p<0.01) were found between samples. A linear increase
in the ax values were detected with the replacement of RP.

Table 2. Physical and textural characteristics of control and RP enriched cookies!

RP wW T WIT L= ax b= Hardness Fracturability
(%)  (mm)  (mm) (kg) (mm)

0 6185 9.502 6.512 65.96° 4.454 22.092 5004.22 40.072
2.5 62.56% 9.592 6.522 47.38° 8.22¢ 11.73° 5246.5% 40.162

5 62628 9.578 6.542 41.52¢ 9.30P 7.87¢ 5284.52 40.30?
75 61.10° 9.572 6.38° 38.63¢ 9.59° 6.81¢ 4791.8° 39.782

10  60.75° 9.572 6.35P 35.71¢  10.25° 5.58¢ 4469.6° 40.072

@: There is no statistically significant difference between the averages indicated by the same letter
in the same column (p<0.01). W:Width, T: Thickness, W/T: Spread ratio, L:Lightness, a:redness,
b:yellowness

Textural properties of cookies are the important criteria for the evaluation of cookie quality.
Hardness and fracturability values of control and RP added cookies are presented in Table 2.
Hardness- peak force to break the cookie- was not showed any significant change up to 5% RP
content whereas hardness of 7.5% and 10% containing cookies were decreased gradually. This
decrease probably was arisen from both higher moisture and aw values of cookies, prepared from
higher concentrations of RP. On the other hand the fracturability was generally not affected from
the supplementation of RP.
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Sensory Evaluation

Sensory scores of cookies prepared from different concentrations of RP can be seen from Figure 1.
Surface colour of 10% RP containing cookies were approved the highest score while other RP
containing cookies were scored less than control cookies. Darker colour of 10%RP cookies may be
considered as the reason of higher scores them. Color of foods is an important quality
characteristics and major factors affecting sensory perception and consumer acceptance of them. It
is a powerful marketing tool that influences consumer purchases in many aspects (Kumar, 2017).
There is a tendency among consumers to buy darker bakery products because they think that when
the colour of a product is darker the healthier it is and also it has higher dietary fibre content. In
recent decades with the recognition of the importance of dietary fiber there is an increase interest in
bakery products with a high fiber content (Krolak et al., 2017). Along with the surface color surface
structure of the cookies enriched with RP was scored higher compared with control cookies. This
value of the investigated cookies was showed a significant (P<0.01) gradual increase up to 7.5 %
addition level of RP.

The consumer acceptance test indicated that addition of RP had a favorable effect on hardness of
cookies. The hardness values of cookies were decreased despite the increasing RP level as
determined in the instrumental measurements. The addition of RP in the formulation had positive
effects on the taste, aroma and odour as compared to the control samples. Among RP containing
cookies 7.5% RP cookies were preferred most than other levels of RP in terms of overall
acceptance, purchasing intent, taste, aroma, odour and surface structure (Figure 1).
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Figure 1. Sensory assestment of cookies
CONCLUSIONS

The purpose of this study was to formulate functional cookies had an acceptable sensorial and
technological quality attributes by partial replacement of SWF with RP in different levels.
According to the proximate compositions of cookies enriched with RP at different concentrations
revealed that the addition of RP provide an important nutritional advantage to cookies with regard
to high fiber, total phenolic content and also high antioxidant activity.

Based on physical properties, partial replacement of SWF with RP over to 5% level reduced the
diameter and spread ratio of cookies but did not affect the thickness. Cookies became darker and
softer linearly with the increasing level of RP in formulation. Regarding the sensory scores, the
samples with RP exhibited acceptable sensory attributes. According overall acceptability and
purchasing intent scores cookies containing up to 7.5% RP can be produced without sacrificing
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consumer acceptability. However, the use of RP makes these cookies functional foods because of
their good nutritional content.

The results indicate that Rosa damascena Mill powder (RP) can be used as a functional ingredient in
bakery products such as cookies, muffins, cakes, bread a few- of acceptable quality.
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Abstract

On the way to prepare the accession to European Union, environment is regarded as one of the most
important topics in Turkey. The Council Directive 91/676/EEC on the protection of waters against
pollution caused by nitrates from agricultural sources was entered into force for the EU members in
1991. In the context of adopting and implementing this Directive, the Regulation on protection of
the water against nitrate pollution caused by agricultural resources was put into force in Turkey in
18 February 2004. In this framework, applying GAP (Common Agricultural Policy) code/s in the
determined sensitive areas, one of the aims was to improve water and soil quality as well as to
prevent water and soil pollution caused by nitrates. Within the framework of the nitrate directive,
various studies are carried out in the Directorate of Agricultural Environment and Natural
Resources Presidency in General Directorate of Agricultural Reform in Ministry of Agriculture and
Forestry in order to protect against pollution from surface and underground agricultural origin.
Nitrate monitoring studies in Turkey are ongoing at around 3107 points (including river,
groundwater and lake) throughout the country in 2016. In this context, Ankara Province in 2008 (15
locations), in 2009 (15 locations), in 2010 (15 locations), in 2011 (15 locations), in 2012 (17
locations), 2013 (18 locations), 2014 (31 locations), 2015 (62 locations), water analysis results only
in 2015 were obtained. According to the nitrate analysis results of the water samples taken in 2015,
values were found to be lesser than 50 mg / L for critical nitrate pollution except for three sampling
locations.

Turkish river basins have an impact on establishment of rational water management plans.
Moreover, Action Plans and Codes for Good Agricultural Practices have to be established, soon
after the designation of the NVVZs (Nitrate Vulnerable Zones).

Key words: nitrate, soil pollution, nitrate directive

INTRODUCTION

The desire to obtain high efficiency in modern agricultural techniques encourages the use of
excessive fertilizers. In modern agriculture-based applications, a high rate of efficiency is achieved,
while the cost and environmental pollution is getting increased. Besides, synthetic and chemical
fertilizers cause deterioration of natural balance and residues in products. (Keeney, 1982; Schroder
et al., 1998). A result of excessive use of nitrogen fertilizers in groundwater nitrate pollution affects
human health, environment and farm animals in Turkey as well as whole world (Biiyiik et al.,
2016).

World fertilizer consumption increased to 69 million tons in 1970 and 146 million tons in 1990
(Haktanir, 2010). World fertilizer consumption reached 143.5 million tons in 2003 as pure N, P, K.
Around the world, 64% of this amount was used by developed countries while 35% of it was used
by developing countries. Due to the negative impact of fertilizers on the environment, some
developed countries, especially the European Union and the United States, have some limitations on
fertilizer consumption. In EU countries, there has been a decrease in fertilizer consumption from
3% to 38% between 1992 and 2001 due to the requirements of the water and nitrate directive (FAO
2005).
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As a result of nitrate analysis in drinking water samples taken from intensive agricultural regions,
125 ppm NO3 (N: 28 ppm) was determined. This number becomes even more important for the
damage caused to the environment by nitrogen fertilizers compared to the 45 ppm NO3 which is the
upper limit accepted by the World Health Organization (WHO 1993).

Due to the small amount of natural nitrogen resources in agricultural soils, very high yield increases
are obtained due to nitrogen fertilizer applications and nitrogen fertilization is widely applied as a
very profitable agricultural input. For this reason, nitrogen fertilizers are the most consumed
fertilizers in our country and in the world. As a matter of fact, in the world, in 1930, 1975 and 1998,
1,3 million tons, 43,9 million tons and 80,2 million tons nitrogen (N) were consumed respectively.
The amount of nitrogen fertilizer consumed per year between 2004-2013 years in Turkey have
ranged from 1.133.068 to 1.431.946 tons, and the least usage of the nitrogenous fertilizer occurred
at the year 2008 while the utmost consumption occurred in 2012. During the period 2004-2013, an
average of 1.348.376 tons of nitrogen fertilizer (N) was consumed per year in our country
(Anonymous, 2013). However, in recent years, it is stated that it is mandatory to use nitrogen in a
controlled way due to environmental issues and economic reasons. Excessive nitrogen use brings
significant financial burden to the producer. In addition, excess nitrogen can be washed with
irrigation water and mixed with ground water and from there to the well and source water used as
drinking water. This situation creates human and animal health issues (Keeney, 1982; Hatipoglu et
al., 1996).

It is known that only 50% of the fertilizers used in agriculture are beneficial to the plants and the
other part reaches to other receiving environments by the ways of washing, surface flow and
evaporation. The enrichment of nutrients in these environments, for example, the emergence of
health problems due to eutrophication or excessive nitrate accumulation in the aquatic environment
is very closely related to agriculture. While the world fertilizer consumption is currently at the level
of 83.40 kg / hour (1993) , in most of Japan, the Netherlands, the USA and the EU, this value has
exceeded 100, 200 and even 600 kg / hour until recently (Haktanir 2010).

According to Eraslan (2010), in Turkey, depending on the average policy, effective chemical
fertilizer production plant nutrients was 1255 million tons in between the years 1985-2008 while the
average consumption of chemical fertilizers have been takes place as 1861 million tones. Between
1985 and 2008, 65% of the average effective fertilizer used as plant nutrient is nitrogenous, 32% is
phosphorus and 3,6 % is fertilizer with potassium.

The main causes of soil and water pollution from agricultural sources are excessive fertilizer
consumption, erosion and pesticide consumption (COB 2004). The average amount of pure nitrogen
with various chemical fertilizers used for agricultural purposes in Turkey is 1,32522 million tons
between 1998-2008 (TUIK, 2009). World fertilizer consumption reached to 143,5 million tons in
2003 as pure N, P, K.

Agriculture is the largest source of nitrate pollution of waters (surface and groundwater) in EU
countries, although households and industries also contribute to some extent. The nitrate pollution
problem is addressed within the European Union mainly by the Nitrates Directive (91/676/EEC),
regarding nitrate pollution caused by agricultural practices, supplemented by the provisions of the
Urban Wastewaters Directive (91/271/EC), the Waterframe Directive (2000/60/EC) of the
European Parliament and its daughter Groundwater Directive (2006/118/EC). One of the main tasks
of the Nitrates Directive (NID) is monitoring, which accommodate the control and evaluation of
agricultural activities impact on groundwater quality. Groundwater monitoring network has to be
drafted to provide continual and comprehensive view about chemical and quantitative groundwater
status in all vulnerable zones and to reveal the impact of fertilization, mainly the increasing trends
in monitored indicators of nitrate substances content. Bressers and Huitema (2001), Driessen and
Leory (2007) stressed the three main sources of reactive N compound emissions distinguished by
current governmental policy. First one is combustion (mainly NOx by industry, power plants and
traffic), second one is waste waters (mainly dissolved and particulate N in discharges by industry
and households, the last one is agriculture (mainly NH3 and N20 to air, NO3 to groundwater and
dissolved and particulate N to surface waters). In the context Nitrate Directive, it was designed
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Nitrate Vulnerable Zones (NVZs) where the nitrate concentrations in the groundwater amount to 50
mg/It or more. Moreover, kods of Good Agriculture Practices, valid on a countrywide basis and
often consisting of voluntary-based measures, specific Action Programmes with mandatory
measures have to be developed for the NVZs (Monteny, 2001).

In Turkey, the Nitrate Directive put into enforced publish in Offical Gazette in 2004 known as “
Regulation on the Protection of Waters against Pollution Caused by Nitrates from Agricultural
Sources. Yetis et al. (2013), they stressed that Turkey being a candidate country to EU requires
heavy cost investments in achieving approximation with EU Environmental Acquis. Moreover, they
explained the technical measures and investment cost assessment related to the implementation of
the ND in Turkey. As Turkey has not yet designated nitrate vulnerable zones (NVZs) according to
requirements of the EU’s ND, three scenarios were developed to estimate the capital investments
needed for implementation of the ND. The aim of this study is to determine the change of nitrate
content in sampled surface and groundwater in Ankara. It is thought that the obtained database can
shed light on the future studies of nitrate pollution to be carried out along the whole basin.

MATERIAL AND METHODS

In this study, while determining water sampling points, the Ministry of Agriculture and Forestry,
Agricultural Reform Directorate General of Agriculture Directorate of Agriculture Environmental
and Natural Resources Preservation Directorate in the province of the nitrate directive studies were
taken into account. In this study, while the water sampling points were determined, the activities of
the nitrate directive of the Ministry of Agriculture and Forestry, Agricultural Reform Directorate
General of Agriculture Directorate of Agriculture Environmental and Natural Resources
Preservation Directorate in the province of Ankara were taken into consideration. The points where
the water sampling was used in the study were selected taking into account the areas where
agricultural production is intense, representing the nitrate pollution caused by agricultural activities.
In this context, the results of nitrate analysis obtained in 2008 (15 points), 2009 (15 points), 2010
(15 points), 2011 (15 points), 2012 (17 points), 2013 (18 points), 2014 (31 points) and 2015 (62
points) from Ankara and its surroundings were investigated. In the water samples, a 220 nm reading
was performed by taking into account the UV spectrophotometric method in nitrate analysis.

RESULT AND DISCUSSION

The amounts and classes of nitrates in water samples taken in the period of 2008-2015 in Ankara
are given in Table 1. According to the results, the concentration of nitrate in 66% and 73% of
samples taken in 2008 and 2009 respectively is less than 10 mg / It. However, in 2010 and 2011,
there was an increase in the amount of nitrate in the water samples from the same sampling points.
Six of the sampling points taken between 2008-2013 consist of underground water wells. In 2014,
the number of samples taken from groundwater increased to 10 and 9 samples was taken from the
lake surface. However, there is also an increase in the sampling frequency taken from water
sampling points during the year. The increase in the data obtained from the surface, sub-surface and
lake surfaces in Ankara is evaluated within the framework of nitrate directive and it is considered
that there will be a database for the monitoring system and for the studies to be done about pollution
in the subsequent periods. Ensuring continuity of nitrate monitoring on surface, sub-surface and
lake surfaces in our country and regular collection of data will directly affect the success of nitrate
directive studies.
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Table 1. Rivers and groundwater nitrate concentration classes (mg NOs / It) and number and
percentages of their monitoring point in Ankara province in each concentration classes in 2008-
2015.

Years <10 % 10< <25 % 25<<50 % 50 < % Total
2008 10 66,67 1 6,67 0 0,00 4 26,67 15
2009 11 73,33 0 0,00 0 0,00 4 26,67 15
2010 6 40,00 4 26,67 0 0,00 5 33,33 15
2011 2 13,33 5 33,33 2 13,33 6 40,00 15
2012 6 37,50 5 31,25 2 12,50 3 18,75 16
2013 11 61,11 1 5,56 1 556 5 27,78 18
2014 20 64,52 4 12,90 1 323 6 19,35 31
2015 46 74,19 9 14,52 4 6,45 3 4,84 62

According to European Environmental Agency report (2005), agriculture in Europe contributes, on
average, to about 80%-90% of the total emissions of NH3 into the atmosphere, to roughly 40%-
60% of the Nr to surface waters, and to about 50%-70% of the emissions of N20O to the atmosphere
(Oenema et. al., 2009). In Turkey, In the study conducted in order to determine the nitrate content
of the wells of Antalya-Kumluca region by Kaplan et al., (1996), samples were collected from 20
wells around Kumluca region and EC, NO3 and NH4 analyzes were performed. According to the
results of the analysis, the NO3z content of well water varies between 2.46-164,91 mg / I, NH4
contents are 2.35-7.22 mg / | and EC values are between 548-1643 pum hour / cm. NOs
contamination in the wells of the region has reached a very critical level, the sample and the ratio of
NO3 on the limit values of 45 mg / | was found to be 50%. In particular, it has demonstrated the
necessity of taking measures to prevent drinking of these well waters.

On the other hand, in a study conducted by Orman et al., (2010), nitrate content was determined in
irrigation waters taken from wells in greenhouse areas in Antalya-Kumluca region. For this
purpose, EC and NOg3 concentrations were determined in samples taken from 20 wells through 1996
to 2008. When the results were evaluated, nitrate concentrations were 2.46-164.91 mg / | in 1996
and 0.15-66.04 mg / | in 2008. Average nitrate concentrations were determined as 52.15 mg / | in
1996 and 19.37 mg / | in 2008. When these data were evaluated, decreases in nitrate values were
determined in 2008. In recent years, there has been a decrease in pollution factors as a result of the
application of agricultural methods and techniques to protect ecological balance. As a result, the
more controlled operation of nitrogen fertilizers and applications in our country will prevent
contamination of surface and surface water. In the use of nitrogen fertilizers, land conditions, plant
types and agricultural techniques should be taken into consideration. Regulations related to nitrate
content determined in water should be continuously controlled by inspections, solution suggestions
should be taken in problem areas and put into practice.

CONCLUSION

It was well known that the agriculture-related nitrogen pressure to the EU surface and ground water
resources after the 2" World War. Afterwards, nitrate concentrations in groundwater and surface
water have drastically increased. The EU Nitrates Directive aims at a reduction of nitrate
concentration in groundwaters to values below 50 mg/l. For this aim, Nitrate Vulnerable Zones
were designed in all 15 member states. In addition, being a candidate country to EU, Turkey will be
forced to implement action promes with mandatory measures to reduce nitrogen pressures.
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ABSTRACT

This study was carried out to determine the chemical content and some fermentation properties of
sugar beet leaves silages by the addition of different levels of goji berry leaves. Goji berry leaves
were dried and grounded in a diameter of 1 mm sieve and used in silages. Goji berry leaves were
added to the sugar beet leaves at 0 (control) %, 0.5, 1.0, 1.5 and 2.0 levels. At the end of the
research, The dry matter contents of the silages containing goji berry leaf at levels of 1, 1.50 and
2.0% were increased compared to the control group (P<0.001). The crude ash content of the silages
decreased with the addition of goji berry leaf (P<0.05). In addition, there was no statistically
significant difference in NDF, ADF, crude protein, pH, lactic acid, butyric acid and ammonia
nitrogen content (P>0.05). Acetic acid contents decreased with the addition of goji berry leaf (P
<0.05). As a result, the addition of 1% goji berry leaf to the sugar beet leaves positively affects the
silages and improves the silage quality.

Keywords: Goji berry leaves, sugar beet leaves, silage, additive, volatile fatty acids.

INRODUCTION

Goji Berry is the common name of Lycium barbarum, Lycium chinense and Lycium ruthenicum
species belonging to Lycium class and spreads in tropical and subtropical regions of the world and it
belongs to Solanacea family (Levin and Miller, 2005). Goji berry is found in tropical and
subtropical regions; however, it is also known to spread to Mongolia, Himalayas, Western China
and Tibet (Bucheli et al., 2011). In addition, it spreads in arid, semi-arid and a little bit semi-saline
areas (Fukuda et al., 2001).

In Lycium barbarum leaves are long and elliptical, pedicel is 1 or 2 cm, calyx is generally two-lobe
and the lobes have 2 or 3 cloves at the tip, Corolla tube is 8-10 mm and longer than the lobes (Mi et
al., 2015). It has been reported that the part with medicinal value is fruit; however, on the leaves
there are flavonoids with biological activity (Kosar et al., 2003; Shahidi and Naczk, 2003; Lagow,
2004). As a results of the extraction studies of Li et al., (2011); Inbaraj et al., (2008); Wang et al.,
(2010); Amagase and Hsu., (2009); Cui et al., (2011) identified routine gentisic acid and quercetin
on the leaves of Lycium barbarum.

The purpose of this study is to identify the effect of goji berry leaves supplementation to sugar beet
leaves at different amounts on the chemical and some fermentational properties of the silages.

MATERIALS AND METHODS

Silage material and tratment: Sugar beet leaves used in the study were collected from the field of a
producer who cultivates sugar beet in Usak province. Goji berry leaves used as the silage
supplement were supplied from a producer of goji berry. Goji berry leaves were dried and grinded
with 1 mm diameter of sieve and they were used in powdery form in experiment silages. As soon as
sugar beet leaves were brought from the field, they were chopped to 1.5-2 cm of diameters and goji
berry leaves at different levels were added and they were ensiled in 1 It of anaerob jars in laboratory
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conditions at room temperature as 4 parallels. The ensiling period lasted for 75 days. Goji berry
laves were added to suger beet leaves at 0 % (control), 0.5 %, 1.0 % ve 1.5 % ve 2.0 % levels
respectively and they were ensiled.

Chemical analyses: As soon as the silages were opened dry matter values were identified after the
silage samples taken to represent the silages were dried in circulated oven for 48 hours at 65 °C
(AOAC, 1999). After the silages were dried, they were grinded at 1 mm of sieve diameter and the
crude ash content of the samples were determined by burning in ash oven for 4 hours at 550 °C as
stated in AOAC (1999) and the crude protein content of the samples were determined by Kjeldahl
method. ADF and NDF analyses were conducted as stated by Van Soest et al. (1991).

Analyses to Determine Fermentation Properties: When the silages were opened, pH of the liquid
obtained after 100 ml of distilled water was added to 25 g of silage sample and mixed by a mixer
was measured by a digital pH meter in order to determine the pH values of silage samples (Polan et
al., 1998). Moreover, soon after the silages were opened 40 g of silage sample was taken and 360
ml of distilled water was added and shaken for at least 5 minutes. Following this shaking procedure
the mixture was filtrated with Whatman no:1 paper and NH3-N was determined by Kjeldahl
distillation method by taking 100 ml from the obtained filtrate (Broderick and Kang, 1980). Lactic
acid, acetic acid and butyric acid contents of the silages were determined on HPLC device by taking
1 ml from the same filtrate. (Device properties: Column: C18, 5 um, 4.6 x 250-mm; Mobile
PhaseA: socratic; 10-mM K-phosphate buffer; pH 2.0 with phosphoric acid; Mobil phaseB:
Acetonitrile; Flow Rate: 1.5 mL/dak.; Column Temperature: 30 °C; UV Deduction: Wavelength:
210 nm; Injection Volume: 20 pL).

Statistical Analyses: The data of the study were analyzed according to One-Way Anova procedure
in SPSS 16.01 package programme and Duncan’s Multiple Range Test was applied for the
differences of the groups (SPSS, 2007).

RESULTS
The effect of dried and grinded goji berry leaves added to sugar beet leaves at different levels on the
chemical compositions of the silages was presented in Table 1.

Table 1. Chemical composition of sugar beet leaves silages

Goji berry leaves powder levels in sugar beet leaves silages, %

Parameter P
Control 0.5 1.0 1.5 2.0

DM, % 13.91° 14.11%¢ 15.06% 15.962 15.802 0.001

NDF, % DM 25.74 26.84 26.61 26.29 27.60 0.59

ADF, % DM 14.27 15.49 15.84 14.41 15.28 0.12

CA, % DM 20.542 18.68° 17.76° 17.56° 17.53P 0.02

CP, % DM 28.02 28.28 28.40 27.88 27.51 0.83

a¢: The differences between the averages in the same line are significant (P<0.001).

b: The differences between the averages in the same line are significant (P<0.05).

DM: Dry matter; NDF: Neutral detergent fiber; ADF: Acid detergent fiber; CA: Crude ash; CP:
Crude protein.

It was found that dry matter contents of the silages containing goji berry leaves at 1.5 % and 2.0 %
levels were higher than the control and the groups containing 0.5 % of goji berry leaves (P<0.001).
Dry matter content of the silages increased with goji berry leaves supplementation and no loss of
dry matter content was observed. However, the crude ash contents were decreased with goji berry
supplementation (P<0.05). It was found that the differences in terms of NDF, ADF and crude
protein contents were not significant (P>0.05).

139



The effect of Goji berry leaves on the fermentation properties of sugar beet leaves was presented in
Table 2.

Table 2. Fermentation characteristics of sugar beet leaves silages

Goji berry leaves powder levels in sugar beet leaves silages, %

Parameter P
Control 0.5 1.0 1.5 2.0

pH 4,692 4.58? 4.23° 4.43° 4.30° 0.001

LA, % 1.74 1.72 1.17 1.66 0.94 0.10

AA, % 0.432 0.272 0.18° 0.22b 0.18° 0.04

BA, % 0.04 0.05 0.03 0.03 0.01 0.78

NHz-N 2.26 2.42 3.32 2.18 1.68 0.06

&b: The differences between the averages in the same line are significant (P<0.05).

b: The differences between the averages in the same line are significant (P<0.001).

LA: Lactic acid; AA: Acetic acid; PA: Propyonic acid; BA: Butyric acid; NH3-N: Ammonia
nitrogen;

pH of the groups added goji berry leaves at 1.0%, 1.5% and 2.0% levels decreased compared to the
groups added goji berry leaves at 0.% level (P<0.001). In supplementation, no statistically
significant change was identified in terms of lactic acid, butyric acid and ammonia nitrogen
contents of the silages with goji berry leaves supplementation (P>0.05). Goji berry leaves
supplementation at 1.0 %, 1.5 % and 2.0 % levels also decreased the acetic acid content compared
to control group (P<0.05).

DISCUSSION

Use of medicinal and aromatic plants as supplements in silages has recently become a current issue.
To prevent the development of harmful microorganisms in silages and reduce the pH of silages in a
very short time is the reason for this. No literature study could be found for the effect of goji berry
supplementation in silages on the silage quality. It was reported that goji berry leaves used as silage
supplementation in this study were strong antioxidants and antimicrobials (Mocan et al., 2014).
Therefore, it can be said that goji berry leaves that were added especially to the silages more than 1
% by indicating the strong antimicrobial effect reduced the pH of the silages. In a study conducted
with different herbal supplements Arslan Duru (2019) determined that lavender supplementation
did not affect the pH of the silages and also Alhan and Can (2017) determined that inoculant
supplementation to sugar beet leaves did not affect the pH of the silages.

Since the water soluble carbonhydrate content is effective in the lactic acid growth, it becomes
difficult that pH of the silages is acetic when the fermentation conditions are not good (Bolsen et
al., 1996). Although pH reduces with goji berry treatment, we understand in this study that it causes
the lactic acid that is required to be in the silages to reduce besides the undesirable microorganisms.
However, there are some reports that lower lactic acid content does not indicate bad fermentation
development. Baytok et al. (2005) indicated that lower lactic acid content did not adversely affect
silage fermentation and its nutritive values. Therefore, it can be said that it is necessary to provide
minimum lactic acid content that would create the protective effect in order to provide a good
quality of silage fermentation and lactic acid at the level to realize a good silage fermentation
conditions was produced in experiment silages. The acetic acid that is desired to be in limited
amount in silages significantly and statistically reduced. Moreover, the butyric acid production that
occurs as a result of poor fermentation and is not wanted to be in silages was suppressed by goji
berry leaves supplementation. Similarly, Aksu et al. (2017) reported that dried daphne pulp
supplementation to alfaalfa reduced the lactic acid and butyric acid contents of the silages; however,
increased the acedic acid content.
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Higher acetic acid content leads the ammonia level of the silages to increase through the
deamination of aminoacids (McDonald et al., 1991). Proteins were protected by the reduction of
acetic acid amount with goji berry leaves supplementation and lactic acid production in silages and
proteolisis was prevented to keep on for a long time, therefore ammonia nitrogen production did not
increase in the silages. Alhan and Can (2017) stated that ammonia nitrogen amount of sugar beet
leaves was 9.26 % and it reduced to 5.73 % with wheat straw and inoculant supplementation.

It was determined that dry matter contents of the silages increased and there was no loss of dry
matter. Giirbiiz and Kaplan (2008) pointed that dry matter content of sugar beet leaves was 11.90%
and dry matter content of the silages increased with the whole corn supplementation at different
levels. NDF and ADF contents among the cell wall compounds did not change with goji berry
leaves treatment.

It can be said that degradability of the cell wall compounds in the silages reduced as a result of the
fact that goji bery leaves slowed down the lactic acid bacteria activities. Arslan Duru (2018)
concluded that NDF content of sugar beet leaves silages was 27.21% and ADF content of it was
16.02% and the alfalalfa supplementation at different levels did not have a significant effect.

Crude ash contents reduced with goji berry leaves supplementation to the silages. Lower crude ash
content of goji berry leaves reduced the crude ash content as its amount in silages increased. Can et
al. (2003) identified that crude ash contents of sugar beet leaves reduced with different supplements.

CONCLUSION

The effects of goji berry leaves with strong antimicrobial and antioxidant properties on sugar beet
leaves silages were investigated in this study. No loss of dry matter was observed in silages, pH
decreased, lactic acid production was provided to create protective effect in silages and unwanted
butyric acid content was produced in very small quantities in silages. Therefore, it was concluded
that goji berry leaves could be appreciated as supplements in silages and a good quality of silages
could be obtained with 1 % of use.
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Abstract

Tomato is very important vegetable crop of the world. It is consumed as fresh table tomato and as
raw material for food processing industries. The tomato leafminer, Tuta absoluta (Meyrick)
(Lepidoptera: Gelechiidae) is the most destructive pest attacking tomato plant, Lycopersicon
esculentum. The tomato leafminer was recorded in Crete (Greece) for the first time in June 20009.
Under heavy infestation yield loss in the range of 80-100% is common. During this research, a total
of 10 (ten) different tomato growing areas (5 open fields in Giizelyurt and 5 greenhouses in Girne)
have been visited. The 5 greenhouses are found in Girne region and related, distrinct villages
[Tepebast 1(K1), Tepebas1 2 (K2), Camlibel (K7), Gegitkdy 1(K9) and Gegitkdy 2 (K10)] and 5
open field areas are found in Giizelyurt region and related, distrinct villages [Yesilirmak (K3),
Camlikoy (K5), Yesilyurt (K6), Aydinkdy (K11) and Yayla (K13)]. 5 (five) pheromone traps were
used for each village and for each area. To make this trap, it has been used a 62 cm x 19 cm plastic
container by putting approximately 100 ml. olive oil in to prevent the catching of adult tomato
leafminer and a steel line over the top of the container. The pheromone traps were hang on that line
as an attractant. The olive oil which was found inside the plastic container was changed every week
and adults were counted to determine the population of tomato leafminer. The highest adult
population of adult Tuta absoluta was recorded from K9 plot and the second highest population was
found in K10 plot in Girne region for greenhouses, which was occurring in Gegitkdy. The highest
population of Tuta absoluta for open field was recorded from K13 plot which was occurring in
Yayla village and the second highest population was determined in K6 plot which was occurring in
Yesilyurt village for Giizelyurt region. When all datas were evaluated, the population was recorded
highest in K13 plot (Yayla village) for open field and greenhouse tomato growing.

Key words: Greenhouse, open field, phremone, population, Tuta absoluta .
INTRODUCTION

Tomato is the second largest vegetable crop consumed as crude and processed food worldwide.
Originating in the Andes, the tomato (Solanum lycopersicum L.) was imported to Europe in the 16™
century. At present, it is an important crop plant cultivated all over the world, and its production and
consumption continue to increase (Al-Remi et al., 2018). The major tomato pests in Mediterranean
region are; root swelling nematodes (Meloidogyne spp.), Aphid (Myzus persicae, Aculops
lycopersici and Aphis gosspyii), Spider mite (Tetranychus cinnebarinus), Yellow mite
(Polyphagotarsonemus latus), Beet root weevil (Bothynoderes punctiventris), greenworm (Heliothis
armigera), cotton leaf worm (Spodoptera littoralis), thrips (Thrips tabaci, Frankliniella
occidentalis), leaf hoppers (Empoasca decipiens, Asymmetresca decedens), whitefly (Trialeurodes
vaporarium, Bemisia tabaci), American serpentine leafminer (Liriomyza trifolii, Liriomyza
huidobrensis, Liriomyza bryoninae) (Uygun et. al. 1998). The Tomato leafminer was a pest for
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tomato cultivations in South America until 2006, when it arrived to Spain probably with tomato
imports from central Chile.

Afterwards, it spread rapidly to other counties of Europe, Africa and Asia, becoming a very
serious worldwide threat for green-house and open-field tomato crops (Michailidis et al. 2019).
The tomato leaf miner, Tuta absoluta (Meyrick) is a crucial tomato pest distributed from South
America to Europe and introduced in Turkey in 2009 (Geng, 2017). In early infestation, newly
emerged neonates (First instar) penetrate the leaf into the mesophyll layer and feed between the
lower and upper surfaces of the leaf to form small and transparent mines (Moussa et al., 2013).
Under heavy infestation yield loss in the range of 80-100% is common. Regarding its life cycle, this
pest has high rate of reproduction and short life cycle. The damaging stage of tomato leaf miner is
the larval stage. After egg hatching, the larvae make a way into tomato fruits, leaves, flower buds
and young shoots on which they feed and develop creating mines and galleries (Gebremariam,
2015). Megido et al (2012) were studied about the first evidence of deuterotokous parthenogenesis
in the tomato leafminer, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) and evaluated the
preventing pest mating control methods. They found that all these methods achieve only a poor
success rate in controlling T. absoluta populations under greenhouse conditions and reported for the
first time laboratory evidence of deuterotokous parthenogenesis, an asexual reproduction where
both males and females are produced from unfertilized eggs. Tome et al (2013) were researched that
the Azadirachtin avoidance by larvae and adult females of the tomato leafminer Tuta absoluta and
determined Azadirachtin caused the avoidance of egg laying and affected the walking of larvae, but
not affected the leaf mining. Results indicated the potential of azadirachtin not only as an
insecticide potentially important for organic farming, but also as an egg-laying deterrent minimizing
T. absoluta infestation. In Egypt, El-Aassar et al. (2015) were aimed to find the efficiency of
pheromone traps on population dynamics of Tuta absoluta, to determine the most suitable
insecticide and rate of some selected bio and chemical insecticides against Tuta absoluta larvae, and
to estimate the damage area of tomato leaves and fruits infested with T. absoluta after the second
spray of the tested insecticides. Results showed that the population dynamics of captured Tuta
absoluta male have three stages and first stage made a peak from 1%t week of April to 1% week of
May (477.7 male/trap/week), the second stages made peak during May (210.7 male/trap/week) and
third stage began 4™ week of May and 4" week of July (95.7 male/trap/week). The most effective
bio-pesticides against the T. absoluta larvae were found Biovar with 69.4% damage. The tomato
leafminer, Tuta absoluta (Lepidoptera: Gelechiidae), is now considered to be one of the most
damaging invasive pests of tomatoes in the world. Tomato is regarded as the main host of T.
absoluta, but the pest can also feed, develop and reproduce on other cultivated Solanaceae, such as
potato (Solanum tuberosum L) (Megido et al. 2013). This study was carried out 10 different tomato
growing areas to determine the population fluctuation of Tomato leafminer in open field and
greenhouse tomato growing areas on TRNC.

MATERIAL AND METHODS

During this research, a total of 10 (ten) different tomato growing areas have been visited. The 5
greenhouses are found in Girne region and related, distrinct villages [Tepebast 1(K1), Tepebasi 2
(K2), Camlibel (K7), Geg¢itkdy 1(K9) and Gegitkdy 2 (K10)] and 5 open field areas are found in
Glizelyurt region and related, distrinct villages [ Yesilirmak (K3), Camlikdy (K5), Yesilyurt (K6),
Aydmkoy (K11) and Yayla (K13)]. 5 (five) pheromone traps were used for each village and for
each area. To make this trap, it has been used a 62 cm x 19 cm plastic container by putting
approximately 100 ml. olive oil in to prevent the catching of adult tomato leafminer and a steel line
over the top of the container. The capsules were hang on that line as an attractant. The olive oil
which was found inside the plastic container was changed every week and adults were counted to
determine the population fluctuation of tomato leafminer.
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Table 1. Details tomato growing areas in Girne region (Greenhouses)

No. Producer Name Variety Size of area
1 Necati Kararli (K1) Bursa, Keban 15 dn.
2 Miirsel Cakir (K2) 6515 16 dn.
3 Emine Beyitler (K7) 6515, Galina,3019 8 dn.
4 Mahmut Akmehmet (K9) 6515,3019,Mardo 8 dn.
5 Alim Duman (K10) 6515,Mardo,3019 10 dn.

Table 2. Details tomato growing areas in Giizelyurt region (Open fields)

No. Producer Name Variety Size of area
1 Salih Cinar 6515 22 dn.
2 Ahmet Osman Karaday1 6515, 3019,Mardo 10 dn.
3 Izzet Savaroglu 6515, Galina, 3019 6 dn.
4 Niyazi Kasman 6515, Mardo, 3019 3dn.
5 Salih Efendi 6515, Mardo, 3019 11 dn.

RESULTS AND DISCUSSIONS

A total of 10 (ten) different tomato growing areas have been visited and pheromone traps were
established to determine the population fluctuations of adult Tomato leafminer. The traps with
pheromones (provided or not with a source of light) captured more insects than all the other types of
traps (Refki et al., 2016). For this purpose, the 5 greenhouses which are found in Girne region and
related, distrinct villages [Tepebast 1 (K1), Tepebas1 2 (K2), Camlibel (K7), Ge¢itkoy 1 (K9) and
Gegitkdy 2 (K10)] and 5 open field areas which are found in Giizelyurt region and related, distrinct
villages [Yesilirmak (K3), Camlikdy (KS5), Yesilyurt (K6), Aydinkdy (K11) and Yayla (K13)]. One
pheromone trap was used for each area. The highest adult population of adult Tuta absoluta was
recorded from K9 plot and the second highest population was found in K10 plot in Girne region for
greenhouses, which was occurring in Gegitkdy. The highest population of Tuta absoluta for open
field was recorded from K13 plot which was occurring in Yayla village and the second highest
population was determined in K6 plot which was occurring in Yesilyurt village for Giizelyurt
region. When all datas were evaluated, the population was recorded highest in K13 plot/trap 5
(Yayla village) for open field and K10 plot/trap 5 (Gegitkdy) greenhouse tomato growing. Tuta
absoluta, known as the South American tomato pinworm, is one of the most disastrous pests of
tomato cultivations, presently menacing tomato cultivations worldwide (Michailidis et al. 2019). In
TRNC, Tomato leafminer is the most destructive pest both open field and greenhouse tomato
production areas. Mass trapping using traps baited with the female produced sex pheromone is an
attractive alternative for the management of this pest (Lobos et al. 2013). Generally, pheromone
traps are used both tomato production areas and after the chemical application, traps are effective
management methods in TRNC. During this study, pheromone traps were used and the highest
population was determined in open field tomato production than greenhouse production areas.
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Table 3.Captured and considered number of Tuta absoluta in Girne region

Tepebasi Tepebasi Camlibel Gecitkoy Gecitkoy
K1 K2 K7 K9 K10
Trap 1 87 - - - -
Trap 2 - 91 - - -
Trap 3 - - 62 - -
Trap4 - - - 96 -
Trap 5 - - - - 113
Table 4.Captured and considered number of Tuta absoluta in Giizelyurt region
Yesilrmak  Camhikoy Yesilyurt Aydinkoy Yayla
K3 K5 K6 K11 K13
Trap 1 36 - - - -
Trap 2 - 48 - - -
Trap 3 - - 77 - -
Trap4 - - - 59 -
Trap 5 - - - - 168

CONCLUSIONS

The aim of this study was to determine the population fluctuations of Tomato leafminer in
Glizelyurt and Girne regions. The pheromone traps were used due to these traps are captured more
insects than other traps. The highest population of Tomato leafminer was determined in Yayla
village where open field tomato is cultivated and belongs to Giizelyurt region (K13/trap5).
Observation of the results, the pheromone traps were more effective in open field areas than
greenhouses. Pheromone traps are used in order to develop effective control methods to develop

further spread.
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Abstract

Pomegranate (Punica granatum L.) tree was one of the first cultivated crops in the world and is
being produced in many regions of the earth for many years. However, its consumption was very
low mainly due to the hassle of extracting the arils for eating. Studies after 21" century reported
superior pharmacological and therapeutic properties for pomegranate. Results of these studies
caused a considerable increase in the consumption and this caused an increase in demand which
required increase in the production to meet the demand. The need for increasing the production has
led new studies about the challenges affecting production, postharvest handling and marketing of
pomegranate fruits. This review aimed to discuss recent studies and technologies about
pomegranate production.

Key words: pest management, fruit cracking, physiological disorders, chilling injury, postharvest
storage

1. Introduction

Pomegranate (Punica granatum L.) was believed to be firstly planted around 4.000 BC while it was
mentioned in ancient literature by Dioscorides and Hippocrates, and even in both Bible and Quran.
Recent scientific studies revealed the health benefits of pomegranate fruits (Gil et al., 2000;
Jurenka, 2008; Haidari et al.,, 2009) and caused it to be titled as “super fruit”. Then, the
consumption and thus the production of this highly valuable crop started to increase all over the
world. However, the production is still limited mainly due to the physiological disorders, pest and
disease problems and postharvest problems. Langley (2000) reported that “pomegranate represents
regeneration, life and marriage in the Greek mythology”. It is also believed to be originated in Iran
and spread to world from there (Levin, 1994; Kahramanoglu and Usanmaz, 2016). Pomegranate
seeds is not producing true-to-type, and its propagation is mainly done by vegetative parts (Jalikop
and Kumar, 1990). Today, more than 500 varieties of pomegranates are being grown throughout the
world (Kahramanoglu and Usanmaz, 2016). This review paper summarizes the recent studies and
trends in pomegranate production, postharvest handling and marketing.

2. Trends in Production and Marketing

No reliable information is available about the total pomegranate production in the world. It was
estimated to be around 3 million tons in 2014 and 3.8 million tons in 2017. Due to the rapid
increase in the production, it is highly difficult to calculate the total production. The top countries
for the production of pomegranate are believed to be: India, Iran, Turkey, China, United States of
America, Israel, Egypt, Spain, Afghanistan, Tunisia, Azerbaijan, Morocco, Argentina, Brazil, Chile,
Peru, South Africa, Australia and Italy (Table 1). Pomegranate trees are known to be very sensitive
against climatic conditions, i.e. water scarcity, heavy rain, nail, salinity, heat and etc. Since 2010,
the seasons are becoming difficult for pomegranate producing countries due to extreme weather
conditions. For example, India had quality issues in 2017 due to rain, where Egypt had quality
issues due to heat (sunburn). The pomegranate fruit, due to its characteristics, is very easy to
substitute by other crops. Moreover, it is very important for countries to produce at least same
amount of product to protect their share in the market.
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Table 1. Global availability of pomegranates

Country Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

India
Iran
Turkey
USA
Spain
Israel
Argentina
Peru
S. Africa
China
Egypt
Afghanistan
Tunisia
Azerbaijan
Australia
Italy

In almost all of the above mentioned countries, the production area and the consumption is
increasing; but the productivity (yield) is decreasing due to weather conditions and pests. Some of
the countries also facing with quality issues.

India:

Pomegranate is one of the most popular horticultural crops in India and the production is growing
about 20 to 25% every year. India is the only country where the pomegranate fruits are available
year round due to climate. Most important varieties in India are Bhagwa and Arakta and the market
of the Indian pomegranates is Europe (mainly Germany), Middle East and Asia. They mainly
supply the products to the markets in December, January and March. Venkatesha and Yogish
(2016) reported that even there is an increase in the area of production, the yield of the fruit-bearing
trees showing a decline in the last years.

Iran:

Iran is among the most important producers in the world. They are mainly producing for local
markets due to the problems in exporting. Malas Yazdi is the most important variety being
produced in Iran.

Turkey:

Turkey is one of the most important growers and players in the European market. Turkish
pomegranates (mainly Hicaznar) is well known in Eastern Europe, but many farmers in Turkey
started to remove pomegranate plants due to high production costs and storage problems (not
Hicaznar but some of other varieties). On the other hand, there are some growers who are starting
new plantations (mainly with Wonderful), thus the total area is increasing.

United States of America:

In United States of America, California produces more than 90% the pomegranates. Total
production in the USA was about 400 tons in 2017. California faced with a 5-years drought problem
and this has impacted pomegranate production too. It was reported that some growers resorted to
pulling out their pomegranate trees to use water for other crops, such as almonds and pistachios
(The Packer, 2014). About 40% of the total production is known to be exported to countries around
the Pacific (including Australia, Japan and Mexico) and to Europe via the Netherlands.
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Spain:

Spain is among the most important producers in Europe. The most commonly grown variety is the
Mollar de Elche (Mollar grown in Elche region). The other important varieties are Wonderful, Acco
and Smith. Estimated local consumption is about 30%. Main exporting counties for Spain is in
Europe, but since the competition is growing, Spanish exporters are searching new markets in
Middle East and Asia.

Israel:

Israel is the other important player in the European market. Warm weather also affected the quality
of Israeli pomegranates in last years (mainly Wonderful, Emek and Acco). European market has
different preferences about origins and size. Mainly, the northern countries prefer smaller sizes,
while German and Eastern Europe prefers larger sizes of pomegranate fruits.

Argentina:

Argentina has different harvest season than the countries located in northern hemisphere. This
makes it important for European market. Wonderful, Acco, Emek, Shany and Camel are the
important varieties. Harvest mainly starts in March and the products are being exported to different
countries including Brazil, North America, Celtral Europe and Asian countries.

Peru:

Peru has an increasing production and export of pomegranates for many years. The main customers
of Peruvian pomegranates are Europe, the UK, Canada and Asian countries. Peru has same season
with other countries located in southern hemisphere and are competing for same markets, mainly in
Europe.

South Africa:

Major varieties in South Africa are Wonderful, Herskovitz and Acco. South Africa exports more of
its pomegranate (about 80%) than is consumed locally. Production and export volumes are
increasing in last years. Nearly 55% of the export volume goes to European Union, about 10% to
United Kingdom, more than 16% to Middle East, 10% to East Asia, 5% to Russia and 5% to other
African countries (Phaleng and Lubinga, 2018).

China:
China mainly producing pomegranates for local markets. About 70% of the total production is sold
in local markets. It was reported that they faced with nail problems during last years and the fruit
prices raised due to the decrease in supply. A very sweet Tunisian variety is the most popular in
China.

Egypt:
Most important varieties in Egypt are Baladi and Wonderful and the biggest markets for Egyptian

pomegranates are currently Malaysia, Singapore, Russia, Ukraine and some European countries.

Tunisia:

Tunisia has an increase in the pomegranate production which makes it as an important player in the
market. Tunisian pomegranates are known for their good quality, sweet flavor and small seeds. The
season overlaps with Turkey and Egypt where the markets are more or less similar.

Afghanistan:
The country is among the origins of the pomegranate fruit and the production is always in place.
Afghanistan is known to have more varieties of trees than any other countries. Country still has
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more production of pomegranate fruits but has serious problems in marketing, due to political
issues. Main markets for Afghan pomegranates are in Dubai and Middle East.

Azerbaijan:

Pomegranate is a favorite fruit in Azerbaijan which is a symbol of Azerbaijani profusion. The
climate is so suitable for growing pomegranates. Traditionally, pomegranates have been cultivated
in almost every region of Azerbaijan. Pomegranates are often consumed as juice in Azerbaijan. It is
known that both fresh and processed Azerbaijani pomegranates are available in the local and
foreign markets, i.e. Russia, Ukraine and European countries.

Australia:

Australia, similar with Italy, is a new player in the market, where pomegranate was an unknown
fruit several years ago. Both the production and consumption are increasing. Harvest starts mainly
in March and extends till June. It was reported that the weather conditions are not ideal for growing
pomegranates and the yield and quality is not reaching to expected levels. Australia also imports
some pomegranates due to the low production.

Italy:
New plantations are started to be established in Italy, both in south and north of the country and the
Puglia region. Production in south is reported to be used in fresh consumption (few exports to
northern countries) and in the north for processing. Country also imports pomegranate fruits from
India.

Pomegranate fruits known as healthy exotic crops and their consumption is increasing in all over
the world, but mainly in European markets. Many of the above listed countries are exporting their
products to European markets. In the ITC codes, pomegranates are included in the group of fresh
fruit with a HS code of 0810907530. Pomegranates are the most important fruits in this group, but
in reality the group includes fruits like cherimoya, barbary figs and medlars. When evaluating the
date about this group, it can be concluded that the import data is doubled in last 5 years, where
Israel has a stable export to Europe while turkey and Peru have an important increase. The imports
to Europe is still expected to increase.

The main entrance point of the Europe is the Netherlands, due to being arrival point of the ships and
the main destination of the pomegranate fruits is Germany. It was followed by other northern
countries. The climatic conditions in northern European countries are not suitable for growing
pomegranates and they rely on the importing. Rather than Germany, France, Italy and the United
Kingdom are the other important importers of the pomegranates. The main inner exporter of the
European Union is Spain. The values of import minus export is estimated to be around 60.000 tons
in the last years (2016-2017). Since the re-naming of pomegranate fruits as “super fruit”, the ways
of consumption of the fruit was expanded. The fruits are used to make juice, jams and value add
into salads and desserts too. The pomegranate seed oil also gained importance in the food industry,
mainly for personal care. Ready-to-eat arils and deep-frozen products are also becoming so popular
in the international markets.
The main requirement for the European markets is the maximum residue levels (MRLs). The MRLs
for the pomegranate, as well as for other crops can be followed from the EU MRL database, but
some EU member states, i.e. United Kingdom, Germany and the Netherlands has some stricter rules
than the general EU rules. According to EU standards, pomegranate fruits are classified as “Extra”,
“Class I” and “Class II”. In all classes, subject to the special provisions for each class and the
tolerances allowed, the pomegranates must have some minimum requirements and must be (CBlI,
2018):

e whole; (Fruits must not have any damage or injury spoiling the integrity of the produce.

Slight defect in crown is permitted).
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e sound; produce affected by rotting or deterioration such as to make it unfit for consumption
is excluded; (Fruits must be free from disease. In some cases, fruits may be damaged by
Heart rot or rotting without having external signals or very slight abnormal color but liable
to make the produce unfit for consumption upon arrival at its destination, are to be excluded)

e clean, free of any visible foreign matter; (Fruits must be free of dust and chemical residue).

o free of pests and pest damages on the general appearance of the produce; (The presence of
pests can detract from the commercial presentation and acceptance of the pomegranate).

o free of abnormal external moisture, excluding condensation following removal from cold
storage; (This does not include moisture on produce following release from cool storage but
applies to excessive moisture, i.e. free water lying inside the package).

o free of any foreign smell and/or taste; (in some cases, storing or transporting pomegranates
with other fruits or products may cause them to absorb abnormal smells and/or tastes).

e free of damage caused by frost;

e free of damage caused by low and/or high temperatures;

e free of sunburns affecting the arils of the fruit (Sunburns might affect the arils color rather
than outside. Arils color may be change from typical cultivar color to light or white color).

The highest import to Europe began in May, when the production is relying on the southern
hemisphere. The wholesale prices before this peak goes around 1.0 to 1.8 €/kg, where it moves to
about 1.80 to 3.40 €/kg in May. The mode of transport and the product quality are also affecting the
prices. The quality is related with many external and internal conditions. Some important external
conditions are: excess or less rainfall (cause of cracking) and high temperatures (cause of sunburn).
The external factors are also affecting the pest populations and etc. but most of these are also in the
internal factors, i.e.: pest management (introduction of Heart rot and Medfly), water deficit and
water quality, wrong pruning practices, wrong fertilization, and etc. These are mainly related with
the production of the “quality”; and there are some factors which are affection the protection of the
“quality”. The protection of the quality is related with the postharvest issues, where many
researches had been conducted to help to protect the postharvest quality of pomegranate fruits.

3. Recent researches about production

Due to the increase in the demand for pomegranate fruits, there is an increase in the area of
production too. However, human induced climate change is significantly influencing crop
production in all over the earth mainly via water scarcity, extreme weather conditions and
degradation in biodiversity. On the other hand, the human population is increasing, where the
available land for crop production is stable or decreasing. Therefore, many of the new researches
are focusing on the increasing yield. One of the ways for increasing the yield from a given area is
using high-density planting system. In of the studies, Haneef et al. (2014) worked with cv. Bhagwa
and test the growing high density of (2 m % 2 m); and reported that having high yield from the 4-
years old trees is possible with correct irrigation, fertilization and pruning of the trees. In another
study, Shanmugasundaram and Balakrishnamurthy (2017) reported that high density planting of cv.
Mridula is possible and the fruit yield is increasing with the applications of three sprays of NAA 10
ppm + GA3 50. Bedding system was suggested by Marathe et al. (2017) in arid and semi-arid
regions where they noted that bedding system provides necessary aeration in active root zone and
increase nutrient uptake of pomegranate trees. Another important cultural practice for growing
pomegranates is the pruning, which has a high influence on the tree yield. The pomegranate fruits
are known to occur on short spurs which mostly appears on the 2-3 years old branches. Newly
conducted studies reported that pruning of the braches to about 15-30 cm length provides higher
yield in total per tree (Hiremath et al., 2018; Kabuli et al., 2018).

Irrigation and fertilization are also so crucial for increasing the yield. One of the newly conducted
studies about fertilization reported by the Khattab et al. (2012) revealed that humic acid and amino
acids plays an important role on the fruit yield of pomegranate cv. Manfalouty. Galindo et al.
(2013) reported that trunk diameter with midday stem water potential (¥sem) and midday leaf
conductance (gi) might be used to predict the exact water requirements and prepare effective
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irrigation schedules. Two interesting studies by Laribi et al. (2013) and Pena et al. (2013) reported
that fruits of trees irrigated with sustained deficit irrigation (SDI) with 50% of ETc shows lower
weight loss during storage. In a different study Parvizi et al. (2014) reported that irrigating alternate
sides of trees with 50% of ETc reduces the fruit yield while irrigating alternate sides of trees with
75% of ETc increases the yield.

Problems of pests and diseases are also so crucial while they are causing reductions in yield and
quality of the fruits. Aphids (Aphis punicae), Mediterranean fruit fly (Ceratitis capitata),
pomegranate butterfly, (Deudorix ‘Virachola’ livia) and black heart (Alternaria spp.) are the most
important problems of pomegranate orchards. A detailed study carried out by Kahramanoglu and
Usanmaz (2013) about most of these problems and reported some important suggestions about
management of them. Authors suggested that Spirotetramat (as a systematic insecticide) provides
good control of P. citri, while fruit thinning improves the efficiency of the insecticide by reducing
the population of the pest. Researchers also noted that attract-and-kill traps (30 traps ha?) are
effective in controlling C. capitate and two applications of Indoxacarb is effective in controlling D.
livia. In another study, imidacloprid (1 ul ml?), thiacloprid (1 ul ml) and thiamethoxam (0.35 pl
mlt) were reported to be effective in controlling aphids (Rouhani et al., 2013). Farrokhzadeh et al.
(2017) reported that Binodoxys angelicae (Haliday; Hymenoptra: Braconidae) and Ephedrus
persicae (Frogatt; Hymenoptra: Braconidae) have potential to be used as biological control agents
against aphids. Kambrekar et al. (2015) reported that Emamectin benzoate (90.83 g hat) and
spinosad (88.91 g ha); and Nadaf (2017) noted that Chlorantraniliprole (0.15 mL L) is a newly
developed insecticide which might be used to control D. livia. For the control of Medfly, Pezhman
(2016) recommended that cera-trap is an effective. One of the most important problems of
pomegranate production is black heart or heart rot, caused mostly by Alternaria alternata. The
affected fruits have no or slight symptoms on the fruit, but the inside of the fruits is all damaged and
becomes rotted. Therefore, the marketing quality of the fruits decrease. The first appearance of
Alternata alternata in pomegranate orchards observed after 2010 in some of the European countries
[i.e. Cyprus (Kahramanoglu et al., 2014), Spain (Berbegal et al., 2014), Italy (Faedda et al., 2015)].
Azole group fungicides (Tebuconazole and Propiconazole) were reported to be effective to inhibit
the pathogen growth (Kumar et al., 2017).

Physiological disorders, i.e. sun scald and fruit cracking are common in pomegranate fruits. Sun
scald and sunburn damage becomes severe when fruits are exposed to direct sunlight. Proper
canopy management, application of kaolin and using some covering materials are known to prevent
or reduce the incidence of sun burn (Kahramanoglu and Usanmaz, 2016). Ghorbani et al. (2015)
reported that covering fruits with 18 or 22 holes 1 ¢cm? covering materials provide about 50%
reduction in sunburn. Meena et al. (2016) reported that red nets with shade levels of 35% or 50%
PAR might provide better quality and prevent sunburn on fruits. On the other hand, fruit cracking
was reported to reduce significantly with the application of 300 ppm pacloputrazol (Khalil et al.,
2013). Foliar calcium fertilization in the form of a nano-Ca formulation (0.50 g Ca L™) or in the
form of CaCl (2.73 and 5.45 g Ca L 1) were also reported to reduce fruit cracking in pomegranate
(Davarpanah et al.,2013).

4. Recent Researches about Postharvest Handling

“Maintaining” the quality of the fresh pomegranates, is as important as the “production” of the
quality. This is true for all type of produce, but so crucial for pomegranate fruits, because they are
so susceptible to storage conditions. Long/wrong/inappropriate storage periods/conditions cause
weight loss and reduction in the quality of the fresh produce. Other important problems associated
with the postharvest handling of pomegranate fruits are chilling injury and decay. Until now,
numerous researches carried out about the suitability of the conditions for storage of the
pomegranate fruits and the results of these valuable studies suggest that 5-7 °C and >90% relative
humidity are required for the preservation of the quality of fresh pomegranate fruits (Elyatem and
Kader 1984; Al-Mughrabi et al., 1995; Kazemi et al., 2013). Temperature and relative humidity are
very important for the 4 important biological process (respiration, transpiration, ethylene production
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and diseases) which accelerate deterioration of the fresh produce. The other important factor for the
deterioration of the fresh produce is the atmospheric composition. The CO; level in the ambient
conditions is about 0.03% where the Oz is about 21.0%. Increasing the level of CO, and reducing
O, are crucial for slowing respiration and preventing the occurrence of diseases. Thus, the
atmospheric composition is also very important for the preservation of the quality of the fresh
produce. Furthermore, modified atmosphere packaging (MAP) comes to forefront of important
which is a dynamic process of altering gaseous composition inside a package. Special, nano-
technological packaging materials are used to store the fresh produce where the material allows
some exchanges of Oz and CO: by reducing the Oz level and increasing the CO> level inside the
package (Farber et al., 2003, Mahajan et al., 2007, Caleb et al., 2012). It is reported by some
Authors (Kader, 1995; Palou et al., 2007; Mirdehghan and Ghotbi, 2014) that MAP technology is
successful for the prolongation of storage duration of pomegranate fruits up to 3 months while
reducing weight loss and chilling injury; and preventing decay. Some methods were previously
reported to alleviate or reduce the incidence of chilling injury, i.e. intermitted heating. Sayyari et al.
(2016; 2017) reported that Methyl jasmonate and Salicyloyl chitosan can reduce chilling injury on
pomegranate fruits. Application of black seed oil and propolis with or without modified atmosphere
packaging reported to have significant effect on the prevention of weight loss, chilling injury and
decay; and on the appearance quality of the fresh pomegranate fruits and can increase the storage
duration of the fruits until 5 months (Kahramanoglu et al., 2018). Meighani et al. (2015) reported
that commercial resin and carnauba waxes have potential to lower the respiration rate of fresh
pomegranate fruits and reduce weight loss. Fludioxonil was on the other hand reported by Palou et
al. (2007) and Kahramanoglu et al. (2018) to reduce the fruit decay caused by Botrytis sp. Quaglia
et al. (2016) noted that olive-mill wastewater has potential to be used as alternative for the control
of fungal pathogens of pomegranate fruit. On the other hand, some biological agents i.e. crab shell
chitosan reported to have positive effects on the control of these pathogens (Munhuweyi et al.,
2016; Munhuweyi et al., 2017). Combined application of chitosan with modified atmosphere
packaging is reported to prevent weight loss and also control chilling injury (Candir et al., 2018).

5. Summary

Pomegranate fruit has a considerable increase in the demand; and the production area of this “super
fruit” is continuously increasing. Due to the characteristics of the tree and extreme weather
conditions all over the earth, the yield has been showing an increase while the total production is
increasing, due to the increase in the total production area. Recent studies continue to confirm its
medical uses and increase the consumption. Parallel to those studies, recent researches helps to
solve the important problems of the pomegranate cultivation and postharvest handling, i.e. fruit
cracking, sun burn, black heart, yield reduction due to water scarcity, quality loss during storage,
and etc. However, current knowledge is not necessary to ensure the sustainability of the
pomegranate sector and further studies needs to resolve the problems. The test and use of
environmental friendly applications in the pomegranate sector is also increasing, which are
promising trends in the sector. However, it is also important that some of the limitations imposed in
the tree and fruit characteristics may need to be explored by pomegranate breeding. Breeding or
selection of resistant varieties to above mentioned problems; and/or varieties producing fruits with
higher demand in the market, are the key issues for the future of pomegranate sector.
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Abstract

In a developing and changing world, the individual has been struggling with some sources of stress
in daily life. Advancing technology and living conditions seem to like making people's work easier,
but they make people more inactive day by day. In parallel with this, in the developing society, the
need for the phenomenon of movement, which is the incontestable right of the people, has been
increased. Because of the many ailments caused by inactivity, the human being is affected
negatively by physical, psychological and social. Regular physical activity provides the elimination
of these problems. It also allows people to live a healthy and happy life physically and spiritually
from childhood to old age. To be healthy and vigorous, physical activity is as important as eating,
drinking and sleeping. The largest urban areas that provide an opportunity for physical activity are
undoubtedly parks. It provides places for individuals to walk or run, and has special facilities for
most sports, exercise and other powerful activities. Due to its appeal to people of all ages, areas
suitable for physical activity in parks are also positively affecting people socially. The aim of this
study is to reveal the relationships between the physical activities in parks and the places where
these physical activities are carried out and to minimize the negative effects of sedentary life. In
addition, the effects of physical activity on quality of life and the contribution of parks to physical
activity are explained.

Key words: Health, Park, Physical Activity, Recreation, Quality of Life.

1. INTRODUCTION

CDC (2008) (Center for Disease Control and Prevention) defines physical activity as the
provision of bodily movement by using energy above the basic level of the skeletal and muscular
system (Ayan, 2018). Recommended guidelines for physical activity encompass four components:
frequency, time or duration, type, and intensity of physical activity (Bedimo-Rung 2005). Rapidly
growing industrialization and technological developments cause significant adverse effects on
peoples lifestyles Living conditions, technology and conveniences brought about by modernization,
are making people less active on a daily basis (Bulut 2013). In parallel with this, in the developing
society, the need for the phenomenon of movement, which is the incontestable right of the people,
has been increased.

In a developing and changing world, the individual has been struggling with some sources of
stress in daily life. Because of the many ailments caused by inactivity, the human being is affected
negatively by physical, psychological and social. According to the World Health Organization
(WHO) 2002 report, sedentary life causes worldwide death of 1.9 million people per year (Akyol et
al. 2008).

A social ecological perspective of health suggests that social and environmental factors play an
important role in increasing physical activity (Addy et al. 2004). In many countries the world, it is
increasingly evident that it is detrimental for human health to live without some contact with the
natural environment (Brown 2014).

Regular physical activity provides the elimination of these problems. It also allows people to live
a healthy and happy life physically and spiritually from childhood to old age. Regular physical
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activity has been shown to reduce morbidity and mortality by decreasing heart disease, diabetes,
high blood pressure, colon cancer, feelings of depression/anxiety, and weight, while building and
maintaining healthy bones, muscles, and joints (Bedimo-Rung 2005). It is also stated that physical
activity has many beneficial effects such as increase in strength, increase in flexibility, bones and
muscles, improvement in social relations and increase in self-confidence (Sema et al. 2014). To be
healthy and vigorous, physical activity is as important as eating, drinking and sleeping.

Diseases and deaths not only affect people and their families, but also cause high economic costs
due to job loss and health concerns. Due to the inactivity in the US, it is estimated that the risk of
heart disease increases by 18%, colon cancer risk increases by 22%, and this results in a cost of $ 24
billion and $ 2 billion, respectively. For active people, the average cost of health is estimated to be
30% lower than inactive individuals. Obesity, which occurs as a result of partial immobility and is
seen in approximately 20% of the UK population, is caused by the cost of 500 million dollars
(Akyol et al. 2008). It is also associated with greatly increased costs for medical care and lost
productivity, estimated to cost California approximately $13 billion a year (Babey et al. 2005).

Twenty-five years of leisure research have provided a wealth of information regarding the
benefits of parks and recreation services, including individual, social, economic, and environmental
benefits (Bedimo-Rung 2005). The largest urban areas that provide an opportunity for physical
activity are undoubtedly parks. Parks have often been considered the centerpiece of communities
and cities and are public assets that provide a venue for sports, exercise, relaxation, and social
gatherings (Cohen et al. 2006). It provides places for individuals to walk or run, and has special
facilities for most sports, exercise and other powerful activities.

Many disciplines (public health, landscape architecture, and parks and recreation) are now
questioning how existing park settings can be better promoted or modified to increase physical
activity levels and health (Bedimo-Rung 2005). There is a growing consensus among experts that
routine physical activity is shaped by local environments, and it is believed that communities can
facilitate physical activity by improving the design of streets, parks, and thoroughfares. Making
environments pedestrian friendly and parks more attractive are believed to stimulate walking and
routine exercise (Cohen et al. 2006).

We know little about the specific park characteristics that are most related to physical activity.
Many aspects of parks could be measured and studied in relation to physical activity (Bedimo-Rung
2005). The aim of this study is to reveal the relationships between the physical activities in parks
and the places where these physical activities are carried out and to minimize the negative effects of
sedentary life. In addition, the effects of physical activity on quality of life and the contribution of
parks to physical activity are explained.

2. PHYSICAL ACTIVITY AND PARK

2.1. Access to Park

In the researches on the subject, direct correlations between access to health and green areas
were determined. People with greater access to recreation facilities engage in more physical activity
(Abercrombie et al. 2008). The availability of urban green space is one of the environmental factors
that is frequently linked to increased levels of physical activity. Positive associations with increased
levels of physical activity are reported for the amount of urban green space close to home, the
distance to the nearest urban green space, the size of the nearest urban green space, and the presence
of certain features (Schipperijn et al. 2013). According to Grahn(1994), people who park near their
houses visit parks more often. The use of the park is reduced by 5% if the distance from the park is
50 meters away from the house, 18% from the distance of 100 meters, by 26% from the distance of
300 meters and by 56% from the distance of 500 meters. Access to a safe park has a bigger benefit
for teens who live in cities. Among teens living in urban areas, the prevalence of regular physical
activity is higher if they have access to a safe park (68.6% vs. 61.3%) (Babey et al. 2005). Park use
accounted for approximately 50% of the vigorous physical activity (VPA) time of those living
within 0.5 miles of the park and 16% of those living within 1.0 miles of the park (Han et al. 2013).
Inadequate green areas and limited access to these areas can affect human health negatively. The
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findings suggest that communities should be designed so that all people have a park or other venue
for physical activity within at least one mile of their residence (Cohen et al. 2006).

2.1.2. Park Safety

There are many studies stated that personal security problems constitute a significant obstacle in
the use of park and recreation areas. Approximately two-thirds (65.1%) living in neighborhoods
perceived as unsafe engage in regular physical activity compared with nearly three-fourths (72.3%)
of those who live in neighborhoods in which people are not afraid to go out at night (Babey et al.
2005). Multivariable modeling demonstrated that younger age; better street lighting; trust of
neighbors; and use of private recreation facilities, parks, playgrounds, sports fields, schools, and
worship facilities were associated with increased physical activity (Addy et al. 2004). Increasing the
availability of and access to safe spaces for physical activity is a particularly promising strategy for
encouraging physical activity among all adolescents. Moreover, increasing availability of safe
places for recreation can increase physical activity among those groups of adolescents who are less
active (Babey et al. 2005). The fact that women do not feel safe in the park and recreation areas can
reduce their participation in physical activities. It may be advisable to illuminate the parks and
increase the number of security personnel (Gilimiis et al. 2017).

2.1.3. Park Users

Investigation of how environments support physical activity is facilitated through a model of
“The relationship between parks and physical activity” presented by Bedimo-Rung et al. (2005).
This model, presented in Figure 1, highlights the potential relationships among park environmental
characteristics, park visitation, physical activity within parks, and physical health benefits. The
lower section of the model shows personal characteristics and environmental components thought to
influence the frequency of park use. In the middle section of the model, on-site park behavior is
described. This level of the model allows for investigation of personal attributes of park users as
well as investigation of the types of activities (including physical activity) engaged in on site
(Shores West 2008).

Qutcomes
Benefits of park use
Physical health Psychological Social Economic Environmental
benefits health benefits benefits benefits benefits
Behavior Physical activity Park
Park use within park A visitation
A User characteristics Park characteristics
o “teﬁe?e"t?  usel interpersonal - structural

orrelates of park use/nonuse - intrapersonal

Figure 1. The relationship between parks and physical activity (Bedimo-Rung 2005)

In childhood and youth, gaining physical activity habits to people is important in terms of
maintaining this habit throughout life (Akyol et al. 2008). To have more education in younger ages,
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physically active neighbours, sidewalks available in the neighborhood, and using a mall for walking
were associated with increased walking behaviours (Addy et al. 2004). The motor skills of children
playing in green areas are more developed than others (Bird 2007). The young prefer more open
areas for physical activities (Baranowski et al. 1993).

Health and physical appearance are effective in women's physical activity preferences. In
addition, women's educational status and occupations are important factors in their choice of
recreation areas as physical activity areas. Women face problems such as lack of adequate
equipment in recreation areas and lack of information about their use (Yilmaz and Ulas 2016).
According to the research findings; A significant difference was found in the gender factor in terms
of restricting participation in physical activity in parks and recreation areas. It is concluded that the
reasons limiting women's participation in physical activity are higher than males (Giimiis et al.
2017).

It is known that 60% of the world's population does not have adequate physical activity, and that
adults in particular in developing countries are still inactive (Akyol et al. 2008). Currently,
immobility is common in adult and elderly populations. There are many psychological, behavioral
and physiological reasons why people do not perform physical activities or do limited activities.
The lack of leisure in Turkey, is among the most common reasons for failure to participate in
physical activity (Bulut 2013). Although most Americans live in communities with a network of
parks and recreational facilities suited for moderate-to-vigorous physical activity, the majority of
Americans do not meet the national physical activity guidelines of 150 minutes/ week for adults and
60 minutes/day for youth. Observations of many public parks indicate that they are underutilized,
particularly by adults and seniors,2—4 and most individuals who use the park are sedentary there
(Cohen et al. 2013). Consequently, as physical activity scores increase; physical functioning,
physical role, pain and social functioning life quality scores increase as well among middle-aged
individuals. Increase in physical activity may contribute to increasing life quality among middle-
aged individuals (Olgiicii et al. 2015).

2.1.4. Health

Many studies related to health and green areas advocate the positive effects of green areas on
health. The quality and accessible green space or infrastructure can have many positive effects on
health and well-being. The most important ones are: (1) Increasing life prospects and diminishing
health problems (2) Advances in physical activity and health (3) Physiological health and mental
well-being can be divided into three groups (Ayan, 2018). It has been found that physical activity is
twice as effective in preventing early deaths and serious diseases in middle-aged and older
individuals who perform acceptable physical activity. Daily brisk walking (6 km/60 min) was found
to be sufficient to maintain energy balance. Daily walks can be achieved in short sessions. The same
effect can be achieved by cycling, swimming, other sports or light running for 30-60 minutes
(Akyol et al. 2008).

Parks have been identified as an important community resource to encourage disease prevention
through physical activity promotion. As noted by Jackson and Kochtitzky, one of the main reasons
given for physical inactivity is a “lack of structures or facilities (such as sidewalks or parks). In a
recent study, 89% of city managers identified parks and recreation as the primary government
agency responsible for addressing obesity. The Healthy People 2010 report suggests that the
presence of parks encourages people to reach the physical activity guidelines set by the Centers for
Disease Control and Prevention and recommended by the Surgeon General. These statements all
point to the need for parks to help residents meet their need for physical activity (Shores West
2008). Walking in the parks every dayreduces the risk of heart attack to is 50%, paralysis to 50%,
diabetes to 50%, bone fracture to 30%, colon cancer to 30%, lung cancer to 30% and alzheimer to
25% (Ayan, 2018). Findings highlight the exciting potential for park spaces to play an important
role in preventive healthcare through the provision of space and equipment to support physical
activity (Shores and West 2010). Given high levels of inactivity and associated chronic diseases,
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like heart disease, diabetes, and cancer, it is timely to reconsider parks and their potential to
improve the nation’s health (Cohen et al. 2016).

2.1.5. Park Management

The green health perspective plays a strategic role in urban planning, park management and
health policies. Politicians should make decisions that public spaces and residential areas should be
places that provide opportunities for physical activity and mental health (Ayan, 2018). While there
is a significant understanding of why people do not engage in leisure activity and visit parks, there
is less understanding concerning which park characteristics relate to physical activity levels once at
a park. Knowledge of such relationships may assist in the development of park environmental and
policy changes to promote more physically active forms of park use collected (Bedimo-Rung 2005).
For government officials who are mandated to meet resident needs, the provision of well-equipped
parks may be essential for all residents to live healthy active lives (Shores and West 2010). Local
governments need to create various programs according to different target groups. In particular,
parks and district facilities are important places for recreational activities (Ay 2013). Total energy
expenditure in parks was correlated with the percentage of supervised activities, suggesting that
park management and programming are important factors that can promote population health
(Cohen et al. 2006). Intervention components aimed directly at youth include the attractiveness of
the physical activity programs for various subgroups of youth and appropriate social marketing
efforts to inform youth and parents of physical activity programs and their benefits. Present results
suggest that recreation centers could benefit from, and key staff are interested in, interventions at all
levels (Moody et al. 2004).

2.1.6. Park Characteristics

Research is now emerging that describes park visitation and the physical activity that takes place
within parks and what features correspond with them (Rung et al. 2011). Nonetheless, the amount
of energy a person expends in a park can vary greatly, depending on individual characteristics, park
characteristics, neighborhood characteristics, and even city characteristics (Rung et al. 2011). The
concept of diversity comprises the mix of park facilities, programs, users, and location. A park with
diversity is one that is used for a variety of purposes at different times of the day, week, and year
(Bedimo-Rung 2005).

Parks with more features were more likely to be used for physical activity; size and distance
were not significant predictors. Park facilities were more important than were park amenities. park
amenities. Of the park facilities, trails had the strongest relationship with park use for physical
activity (Kaczynski, 2008). A qualitative study done in Australia identified the availability of
amenities (e.g., swings, barbecue equipment) as among the important features influencing
respondents’ use of local parks (Bedimo-Rung 2005).

Activity areas are the sections, zones, or opportunity areas within a park that are specifically
designed or commonly used for physical activity. They can include sports fields and courts,
swimming pools, paths or trails, playgrounds, open green spaces, or other areas where physical
activity occurs (Bedimo-Rung 2005). Among park activity area predictors, type of activity area was
significantly related to physical activity in Tampa and Chicago parks. In Tampa, more physical
activity was observed on courts, and less physical activity was observed in shelter areas compared
with open space areas. In Chicago, less physical activity was observed on courts and fields
compared with open space areas. Neighborhood income was associated with lower physical activity
in Tampa parks. Neighborhood race/ethnicity was not a significant predictor of children’s physical
activity in either city (Spengler et al. 2011). For physical activity in the nearest urban green spaces,
positive associations with size, walking/cycling routes, wooded areas, water features, lights,
pleasant views, bike rack, and parking lot were found. This indicates that physical activity in urban
green spaces might be stimulated by providing these features there (Schipperijn et al. 2013). This
study found that the type of activity area was associated with number of park users, mean energy
expenditure, and total energy expenditure. The highest numbers of park users were observed on
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basketball courts and sports fields, while the highest per-person energy expenditure was measured
on playgrounds and basketball courts. Total energy expenditure was greatest on basketball courts,
playgrounds, and sports fields, which by design attract large numbers of participants (Rung et al.
2011).

Park supporting areas include those facilities and equipment that make physical activity in parks
attractive and safe to a variety of users. Such areas contain features that may not directly promote
physical activity but are nonetheless an integral part of the park visitation experience, such as
community buildings, shelters, restroom/changing facilities, picnic areas, parking lots, and so on.
These areas may be correlates of frequent park use, how long people stay at parks, and how active
people are within the park environment (Bedimo-Rung 2005). Moreover, supporting features, such
as benches, drinking fountains, and restrooms, make park experiences more enjoyable across a
broader spectrum of park visitors (Rung et al. 2011).

The improving an existing park resulted in an overall increase in park use across genders and all
age groups, and an increase in the counts of park users walking and being vigorously active (Veitch
et al. 2012). The intervention park playfields saw significant increases in male and female visitors,
with over a 4-fold increase in the average number of visitors per observation among most age
groups (Tester and Baker 2009).

Ellaway et al. (2005) found that people living in areas with a high amount of green space had 3.3
times more physical exercise than people living in other areas. Because parks of different size draw
visitors from varying service areas, failure to consider service area size of both parks and private
facilities is a limitation (Abercrombie et al. 2008). For this reason, large parks are needed to
increase the variety of recreational activities and facilities.

3. CONCLUSION

Parks have significant roles in supporting vigorous physical activity of the local population.
Because they are underutilized and vigorous activity is critical to child development and adult
physical fitness, efforts should be made to promote vigorous activity within local parks (Han et al.
2013).

Support programs, staffing and maintenance for existing parks and recreational facilities,
particularly in low-income and urban neighborhoods. The availability of staff, equipment, and
facilities in public spaces affects the quality and usefulness of those facilities. Inadequate resources
and lack of trained staff can reduce the usefulness of already available facilities.

Recent regional and local park studies have demonstrated that the majority of park visitors are
more likely to engage in sedentary recreation activity. While many forms of park activity (both
sedentary and active) can have a positive influence on mental health and stress, all activities do not
contribute equally to recommended levels of moderate to vigorous physical activity. We should
identify the kinds of park environmental characteristics that are correlated with moderate-to
vigorous-intensity park activities (Bedimo-Rung 2005).

Expanding park access and safety, particularly for adolescents living in urban areas, is a
promising strategy for promoting physical activity among youth (Babey et al. 2008).

Increasing awareness of environmental supports, social comparison, and safety issues as well as
of the importance of using opportunities for physical activity at the neighborhood level may be an
effective strategy for future community-based interventions (Addy et al. 2004).

Factors influencing the use of park and recreation areas for physical activity and the factors
restricting the use of these areas should be determined. Planning, design and management decisions
to be taken in the creation of new parks and renewal of existing parks will provide an increasing
effect on the satisfaction of the users.
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Abstract

Apple mosaic virus, apathogen of stone and pome fruits and hazelnut worldwide, shows great
variability in its biological, serological and molecular properties. Apple mosaic virus (ApMV)
variants were collected from hazelnut plantations located in Black Sea region of Turkey and the
apple isolates were collected from main apple cultivation areas. The infection was present on
different local hazelnut varieties but the infection was only detected on Granny Smith apple variety
in Turkey. The Rubus plantations surrounding the orchards were also infected with ApMV. The
coat protein sequences of fifteen ApMV variants from different hazelnut varieties and the ‘Granny
Smith’ apple variety were obtained and the phylogenetic analyses were performed. The sequences
obtained from hazelnut revealed slightly different in nucleic acid and amino acid composition
compared to the sequences obtained from apples in Turkey. Since the Granny Smith is originated
from abroad, the infection might be imported by the infected plant material to Turkey.

Key words: Apple mosaic virus, apple, hazelnut, coat protein variability

INTRODUCTION
Apple (Malus x domestica) is one of the most widely grown fruit crop of temperate zones in the
world. It belongs to the family Rosaceae and it is widely produced in different climatic zones in
Turkey. Turkey is one of the leading countries for apple production in the World.
Hazelnut (Coryllus avellana L.) is native to Turkey and it is commercially cultivated along the
Black Sea coast. Turkey is the leader of hazelnut production in the world with 549 000 tons, which
provides 70 % of the world’s production (TUIK, 2017). Apple mosaic virus (ApMV) occurs world-
wide and it is known as the most common virus infection on woody trees of the family Rosaceae,
including apple, pear, apricot, plum, almond and also rose plants ( Nemeth 1986). It has also been
determined as the causal agent of the severe mosaic-type of infection and has a significant
economical importance in hazelnut production in Turkey and also in Poland (Kobylko and Nowak
2006; Ertunc et al.2014). This virus is transmitted by vegetative propagation material in woody
plants.
ApMYV is a species of the genus llarvirus (subgroup Il1) in the family Bromoviridae and has a
tripartite, positive sense, single stranded RNA genome. RNAL and RNA 2 code for the proteins
involved in virus genome replication.While RNAS3 is bicistronic and encodes a movement protein
(MP) and a coat protein (CP), the latter being expressed from a subgenomic RNA (RNA4) (Alrefai
et al.1995; Shiel et al.1995). The genus Ilarvirus comprises of a large group of plant viruses and
woody trees are the primary hosts (Van Regenmortel et al.2000).
Symptoms of ApMV vary widely depending on climatic conditions, virus isolate, host species and
plant cultivar (Nemeth 1986). They range from symptomless infections to severe systemic mosaic,
chlorosis and vein clearing in apples and chlorotic ringspots and severe systemic mosaic in
hazelnut. An overall reduction in size of fruits and the trees of both species is also observed ( Sutic
et al.1999)
The development of rapid and reliable detection methods of variants of the virus infection. requires
knowledge of sequence variability of the virus variants when designing PCR primers. Gene
sequences of Indian isolates were conserved and their comparison revealed a maximum of 96 %
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homology to a Korean isolate of ApMV (AY125977) (Tombisana et al.2009, Lakshmi et al.2011).
Coat protein sequences of two Korean isolate of ApMV, K1 and K2 have been investigated and
homology of coat proteins were determined as 85.6 % in aminoacid composition. (Lee et
al.2002).The phylogenetic analysis of coat protein gene of ApMV discriminated two main clusters
of isolates: one cluster Maloidea hosts and the second in all woody plants (Grimova et al.2013).

The aim and the objective of this study was to enhance the scientific knowledge on the molecular
variability of ApMV variants. We sequenced the CP gene of ApMV variants from apple and
hazelnut collected from different locations in Turkey and compared them with those of other ApMV
variants deposited in GenBank to reveal and determine the genetic variability of ApMV.

MATERIALS AND METHODS

Virus source and sequences: Apple mosaic virus isolates were collected from symptomatic
hazelnut (Corullus avellana L.) and apple trees (Malus x domestica L.) var. 'Granny Smith’, from
the Eastern and Western Black Sea coast and major apple production areas in Turkey in 2007-2010
(Ertunc et al.2014). Young hazelnut bark tissue scraps were used for RNA extraction using Rott and
Jelkman (2001) protocol whereas used Menzel et al.(2002)’s RNA extraction protocol was used for
apple foliage. Extracted RNAs were subjected to one step RT-PCR amplification with Menzel et
al.(2002)’s primer pair and the amplified target coat protein gene products were 262 bp long
(Ertunc et al.2014).

Sequence determination

Following the amplification, the amplified RT-PCR products were purified by Qiaquick PCR
purification kit of Qiagen. Sequence determination wasperformed in Biotechnology Institute
Laboratories at Ankara University. Coat protein gene sequences of Turkish ApMV isolates were
obtained by Beckman-Coultier sequencer.

Phylogenetic analysis

Selected amplicons obtained with ApMV CP gene,s were subjected to direct sequencing. The
sequences were assembled using Sequencer 4.1 software and compared with selected nucleotide
sequences in the GenBank database, using BLAST (version BLASTN 2.2.18) (NCBI, Bethesda,
MD, USA). Sequence alignments were performed, using Clustal X and BioEdit programmes (Hall,
1999; Thompson et al.1997). The alignments were used to construct phylogenetic trees using the
computer programme MEGA 5 (Tamura et al.2011).

RESULTS AND DISCUSSION

A total of 15 ApMV isolates, 8 hazelnut and 7 apple were selected on the basis of symptom
expression, the host and geographic origin, for the coat protein gene sequence characterization
Symptoms were chlorotic systemic mosaic, oak leaf pattern and diffuse ring spots on hazelnut and
severe systemic mosaic and vein clearing on apple foliage. The virus was present and observed only
on cv. Granny Smith apples whereas many of the local varieties of hazelnut grown in Black Sea
coast were infected with ApMV.

Primer pair of Menzel et al.(2002) was the only primer amplified the coat protein gene genome of
the both hosts in the present research. Nucleotid sequences, obtained from the 15 variants were
compiled, trimmed to correspond to coat protein region and deposited in The NCBI-Genbank
Database with the accession numbers GU939596- GU9396610. The obtained sequences were
between 200-237 nucleotide long and were corresponding to 3’ end of the coat protein geneof
ApMV. They were analysed together with the other ApMV coat protein gene sequences collected
from the NCBI Genebank Database. The constructed phylogenetic tree (Figure 2) revealed that
hazelnut isolates and one apple isolate showed different phylogeny and they were 50 % distinct in
nucleotide sequences than the other ApMV isolates. They were close to sequences of Australian
hop isolates. Apple variants of Turkish ApMV isolates were quite close to Indian ApMV sequences
and were settled in the same cluster. All of the ApMV variants were clustered according to their
original host plants and 5 different clusters (apple, pear, prune, hop and mixed) were obtained
according to their original host plants in phylogenic analysis as seen in Figure 2. Turkish apple
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isolates were with the same cluster of Indian apple isolates but Turkish hazelnut isolates occured in
the mixed group.

The concensus CP nucleotide sequences of the compared ApMV isolates showed more than 88-
99% identity with all the ApMV variants at the nucleotide level. Putative translation products
deduced from the corresponding CPs was 245 aminoacids with percentages of identity between 87-
99 % among all the isolates.

Multi-alignment with other sequences at the coat protein composition level showed quite similarity
between the Turkish apple and hazelnut isolates (Figure 1) although there were minor subtitutions
of amino acids unlikely to the great differences on nucleotide sequences coat protein gene. Two
Turkish hazelnut isolates (GU 939607 Adapazari-Ferizli and GU 939609 Giresun) showed minor
changes at the amino acid composition level, hazelnut at amino acid positions 145 (R instead of 1),
147-148 (TT instead of LV), 152 (S instead of D), 178-179 ( SF instead of EA) and 218 ( L
instead of Y). Amino acid composition of Turkish ApMV apple isolates were in great homology
(100%) with other apple ApMV variants present in the world but homology ratio was 84% between
the amino acid composition of Turkish hazelnut and apple isolates of ApMV.

The nucleotid sequences of hazelnut isolates were almost 50 % different than the other ApMV
variants whereas the apple isolates were 74 % in homology with the other ApMV variants.
Nucleotide sequences of some hazelnut isolates were located in the mixed group whereas nucleotide
sequences of Turkish apple isolates were close to Indian apple isolates. Previously, Korean ApMV
isolates of apple (ApMV-K1 and ApMV-K2 ) were investigated and according to the phylogenetic
analysis, it was concluded that all the stains of ApMV can be classified into three groups according
to their host plants. Therefore these results suggest that ApMV strains co-evolve with their host
plants and that this may result in CP heterogeneity (Lee et al.2002). Recently, two isolates of
ApMV collected from Malatya, (Turkey) have been compared and characterized by Korkmaz et
al.(2013). Comparison of amino acid sequence of the CP gene of Indian isolate revealed that it was
96 % in homology with Korean isolate and clustered most closely with a pear isolate originating
from the Czech Republic (Tombisana et al.2009).

According to the results of this research, hazelnut isolates were completely distinct from the other
strains of ApMV. This data clearly shows that ApMV has many strains on the world according to
geographical origin and the infected host plants. Further researchs must be conducted on the strain
characterization of the virus.

ACKNOWLEDGEMENTS

The authors are grateful to TUBITAK for supporting this research by the project coded 1060447
and Ankara University Biotechnology Institute for providing coat protein gene sequences of
Turkish ApMV isolates.

REFERENCES
Alrefai R, L.L. Domier, C. J. D’Arcy, S. S. Kobran 1995.The complete nucleotide sequence of
apple mosaic virus RNA-3. Archives of Virology 140, 1247-1256.

Ertunc F, S. Topkaya, A. Sezer, 2014. Distribution and molecular detection of apple mosaic virus in
apple and hazelnut in Turkey. African Journal of Biotechnology 13, 3144-3149.

Hall T. A., 1999. BioEdit: a user-friendly biological sequence alignment editor and analysis
program for Windows 95/98/NT. Nucleic Acid Symposium Series 41, 95-98.

Grimova L, L. Winkowska, P. Rysanek, P. Svoboda, K. Petrzik, 2013. Reflects the coat protein
variability of apple mosaic virus host reference. Virus Genes 47, 119-125.

Kobylko T and B. Nowak, 2006. Detection and occurence of Apple mosaic virus in hazelnut in
South-East Poland. Journal of Plant Pathology 122.

168



Korkmaz, G., H.M. Sipahioglu, M. Usta, 2013. Survey of Apple mosaic viriis in apple-growing
provinces of East Anatolia (Malatya and VVan) by RNA probe hybridization assay and RT-PCR.
Turkish Journal of Agriculture and Forestry 37, 711-718.

Lakshmi V, V. Hallan, R. Ram, N. Ahmed, A.A. Zaidi, A. Varma, 2011. Diversity of Apple mosaic
virus isolates in India based on coat protein and movement protein genes. Indian Journal of
Virology 22(1), 44-49.

Lee P G, K.H. Ryu, H.R. Kim, D.W. Lee, J.S. Kim, M.H. Park, Y.M. Noh, S.H. Cho, D.H. Han,
C.H. Lee, 2002. Cloning and phylogenetic characterization of coat protein genes of two
isolates of Apple mosaic virus from ‘Fuji’ apple. Plant Pathology Journal 18, 259-265.

Menzel N, W. Jelkmann, E. Maiss, 2002. Detection of four apple viruses by multiplex RT-PCR
assays with coamplification of plant m-RNA as internal control. Journal of Virological
Methods 99, 89-92.

Nemeth M., 1996. Virus, mycoplasma and rickettsia diseases of fruit trees. Dordrecht, Netherlands,
Martinus Nijhoff Publishers.

Rott M. E. and W. Jelkmann, 2001. Characterization and detection of several filamentous viruses
of cherry, adaptation of an alternative cloning method (DOP-PCR and modification of an RNA
extraction protocol. European Journal of Plant Pathology 107, 411-420.

Shiel P.J., R.H. Alrefai, L.L. Domier, S.S. Kobran, P.H. Berger, 1995. The complete sequence of
Apple mosaic virus RNA-3. Archieves of Virology 140, 1247-1256.

Tamura K, D. Peterson, N. Peterson, G. Stecher, M. Nei, S. Kumar, 2011. MEGA5: Molecular
Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary Distance, and
Maximum Parsimony Methods. Molecular Biology and Evolution 28, 2731-2739.

Thompson J.D., TJ Gibson, F. Plewniak, F. Jeanmougin , D.G. Higgins, 1997. The Clustal_ X:
Windows interface flexible stratejies for multiple sequence alignment aided by quality analysis
tools. Nucleic Acids Research 25 (24), 4876-4882.

Tombisana T, T. Rana, V. Hallan, R. Ram, A.A. Zaidi, 2009. Molecular characterization of the
Indian Strain of Apple mosaic virus isolated from apple (Malus domestitica. Phytoparasitica
37, 375-379.
TUIK, 2017. Agricultural statistics of Turkey, database.(http:/tuik.gov.tr)
Van Regenmortel M. H. V., C.M. Fauquet, D.H.L. Bishop, E.B. Cartens, M.K. Estes, M.K. Lemon,
J. Maniloff , M.A. Mayo, D.J. McGeoch, C.R. Pringle, R.B. Wickner, 2000. Virus Taxonomy,
Seventh Report of the International Committee on Taxonomy of Viruses. Academic Press

AF473580
DLKVYTFIIRVNSLSSNGWIGLVEDYDESNPKGPNPMDRKGFKKDQPRGWQWEAPPNTTF
AFAT358L oo 187

NC_003480 ......cceevviiriiieiriiieiieieee e, GM......... 187

AY054385 ..o 187

AY054386 ............... Yoo Qe 187

AYO054387 ..o 187

AY054388 N....ccoovviiiiiiiiice L...187

AY 125977 oo 187

AF548360 ..o GM......... 187

169


http://tuik.gov.tr/

AYDSA2540 ..o 187

AYSA2581 ... 187
AYBA2582 ... 187
N1 S 187
AYBA2584 ..o LS....187
AY854050 ...l.....ccrrrerr T T 187

FN Y T £ T T 187
AMA90LI7 ..l 187
FML78274 ..oeeeoeeveeeeeeeeeeeeeeeeeseeseseesseeseeesssee 187
F3429309 ....... QLI ASueNo e L...T...187
FIA293LL oo seeeessseeseeeee 187
FI752493 ..o 187
GQILBLBO5 .ovvveeeeereeeeeeeeeeeeeeeeseeeeeesesee e 187
SNV T: S 187
GUOBYEOB ---mmemmmemmmmmmmmmmm oo 187(A)
(C]U[sJc (o1l A——— = 1 T 187(H)
(Ul lo1c]0: J—— S 187(A)
GUOBYB09 —mmmrmmmemmmmmm oo SF.....187(H)
GUOBYBLO --rmmmmmmmmmmmmmmmmm oo 187(A)
AF473580
DDFVKKFRLVLEFKTNFAAGAKVFMRDLYVITSELPPVQIPMNVLLIDERFVRIMKLG
AF473581 ... oo eeeeeeeeee s 245
NC_003480 ...Ruoovvvecerreerreeseesecersennn T.....DLLEL----241
AY054385 ...Ruooovvveeerrreenn V.wnT.o. DLLEL---241
AY054386 ...Ruoovveeeeeeeeeeeeeereeseeenn L...LA.DLLEL----241
N LTy A LS...V..DLLEL----241
AY054388 ...Ruooveveeeereseesre TSuo. DLLEL----241
AY125977 .. Ruceevreeecereeeeeeeeeeeeeceesssin T.....DLLEL----241
AF548360 ....R....eereeeeeeeereeeeseesseneeen T......DLLEL----241
N1 TS.....DLLEL---241
YN R = S T.A....DLLEL----241
NG R = S T.....DLLEL----241
N1 S T.....DLLEL----241
AYBA2584 ... LSD....DLLEL----241
AY854050 ...R......... Leoeeeeeeeeeeeeeereeeen D.....DM.DL----241
F Y T £ T = OO ——— 214
AMA90197 ...R.cecooreereeeeeeeeererseee R..D.....DMLDL----241
FM178274 ... R..coooioeeereeeeeeeeccerseeeeeenenn T......DLL------239
F3429309 ...R.S....N....S.oc..Lccce. EY..Tou... . DLL------239
V1T R = S T.....DLLGL---241
7T T = OO —— 220
GQIL31805 ... Reueeereeeecereeeenreeeeeneeene T.....DLLEL----241
FN546183 ...Ruovvvvveeerennnn, T T.....DLLEL----241
GUO939596 ....R..eocvveveeerrrrsernee —1 (0
GUOIBIB07 s Y--- S—Y Y. 1(*)
GUOI39608 ...oovvveeeeeerereeeeeen Y A — 216(A)
ULt T — 217(H)
GUI39610 ....Rueeeeerevveecreeeesrne R — 219

(A Figure 1. Multiple amino acid sequence alignment of the coat protein of ApMV Turkish isolates
deposited in the GeneBank and also those sequences available from GeneBank. Dots indicated
identical amino acides and dashes indicates the ends, (A) is apple origin and (H) hazelnut origin.
Reference isolate is an coat protein gene of Australian hop strain of ApMV.
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Figure 2. Phylogenetic analysis of nucleotide sequences of coat protein gene of ApMV isolates.
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Abstract

Almonds known as Central Asia, almonds have adapted to various soiland climatic
conditions, It is a high agricultural product. Almond, which is recommended by experts for health
reasons and is very useful, is an important food for the upbringing of healthy generations.
Production in Turkey's year, production technique, the amount of land devoted to agriculture, when
the years in the number of trees given the more it seems that the increased importance every year.
Approximately be imported which 50% of domestic use, as well as our country a lot of ground
almonds agriculture it is an agricultural product worthworking on. Production on behalf of the
province to make appropriate, have been adapted to conditions in Turkey is of great importance to
understand the type sand micro-climates of these kinds of characters. At the same time, the choice
of root stocks, which have been developed over many years according to various soil
characteristics, are the factors that determine the fate of the garden. Cultural studies, fertilizers,
spraying to make quality products must be appropriate and sustainable. Since almonds are an early
agricultural blooming agricultural product, they are susceptible to frostdamage, so while choosing a
location, yearly climate data should not be overlooked while considering watersupply,
transportation, workload, soil structure. At the beginning of thereason of our inadequacy of
production is the misconception that bad mine loves bad soil, water, medicine, fertilizer does not
want, analytical based sprayingand fertilization, correcttype-rootstock selection, pedestal-made
gardens, country harvesting will bring more positive points.
Keywords: Almond, cultivation, potential

1. INTRODUCTION

Almond (Amygdalus communis, L.) is a species of the genus Amygdalus of the Rosalesae
family, the Prunoideae subfamily of the Rosaceae family. Some botanists have shown it to be a
species of the genus Prunus (Prunus amygdalus, Batsch.) (Dokuzoguz and Giilcan, 1979).

Pomologically roughly; Bitter and sweet almonds are mainly divided into 2 groups. Bitter
almonds are bitter because they contain a high percentage of cyanhydric acid, so they cannot be
consumed by living things. It is used to extract almond oil, which is valuable in many fields such as
medicine and cosmetics. Sweet almonds are divided into 4 groups as hand, teeth, hard-shelled and
stone almonds according to the breakage of the shell (Ozbek, 1977). Almond consumption areas
vary widely. While almonds are in age, they are consumed as fresh fruits in most parts of Anatolia.
Ripe almonds are shelled and unshelled, roasted or raw as a snack, and are widely used in the
confectionery industry. In addition to all of these uses, it is used in the cosmetic industry and in the
manufacture of various creams due to its oil softening properties.

Almond as the homeland of Turkey, Syria, and Iran can be seen as a triangle. Firstly, Iran,
Turkey, Syria and bred in Palestine, from here in Greece, North Africa, Italy, and taken to Spain
and North America. After the 1840s, breeding has made great progress, especially in the state of
California (Ozbek, 1978). In today's world, the US dominates the market with California almonds.

Turkey's possible to encounter almost all of the almond trees, often come to the fore as the
tree determines the field's borders. Although Almond is one of the oldest plant species cultivated in
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Anatolia, it has been reported that in recent years, enclosed gardens are very few in comparison to
the present. The loss of crops due to early spring blooms and late spring frosts did not give due
attention to producer almond cultivation due to the risk of not receiving a certain amount of product
each year (Kaska, 1999).

Almond, which has a high number in our country, could not reach the desired yield level and
quality. Although the gardens built on a certain kind have shown themselves in recent years, the
trees usually formed by the native depressions have failed to make the farmer happy. Initially
limited to only Aegean, Mediterranean and South-Eastern Anatolia regions, almond cultivation
became attractive due to the high ability of almonds to adapt to various soil conditions and high
demand in the market. In recent years, almond cultivation has been made with the establishment of
nurseries in other regions (Kaska, 2001).

A research carried out by Kagka has shown the high potential of the Southeastern Anatolia
Region in terms of almond cultivation (Kagka et al., 2005). One of the main reasons for this
situation is the low effect of late spring frosts in the Southeast. While the agricultural areas
allocated for almonds increase in the region every year, unfortunately, the lack of irrigated
agriculture has caused the almond quality to decrease. Turkey examining the overall situation of the
fruit, taking the necessary precautions in case it should be noted that it is in a position to compete
with developed countries about Turkey's growing almonds. The first condition for competing with
other countries in the export of almonds is the selection of the most suitable varieties for the
ecology of the region, taking into account the demands of the domestic and foreign markets, and
cultivation in the form of enclosed gardens with standard rootstocks. Thanks to appropriate
rootstocks, intensive breeding opportunities should be evaluated, efficiency and quality should be
increased by means of measures such as irrigation, mechanization, fertilization, plant protection and
cultural and technical practices to be done in a timely and correct manner, and export potential
should be increased and almonds should be brought to their deserved place in foreign trade.

Almond cultivation is developing in the Southeastern Anatolia Region, especially in Urfa
Province, because of the fact that it can be irrigated in new irrigable areas and it is economical. In
these newly established gardens, it was observed that foreign varieties were grown as well as
domestic varieties (Ak and Parlake¢1, 2007).

Especially with the initiatives in Adiyaman region, almond garden areas are increasing
rapidly. It was reported that positive results have been obtained about the adaptation of local and
foreign almond varieties having similar climate in Sanlurfa (Koruklu) conditions and it is an
alternative fruit type for pistachio cultivation (Kuden,1998).

The real desired yield in almond farming is not the fruit flesh part that surrounds the seed as
in other fruits but the seed itself. Hard-core fruit species, soft-seeded than the soil removed more
nutrients, vegetation period of long and fruit species that do not fall in the winter indicates that they
need more nutrients (Ozbek,1977).

One of the main ways to avoid late spring frosts is to give importance to plant nutrition.
Providing nutrient uptake positively and strong flower/fruit binding trees will be much higher
resistance to agricultural frost.

In our country, almond cultivation is generally carried out under unfavorable conditions
where other fruits cannot grow. Since the cultivation is carried out especially in calcareous soils, the
intake of some plant nutrients is prevented due to the high calcium content. B and Zn are the
leading elements. In a healthy almond tree, the optimal limit values that must be present in the
leaves are often not achieved (Alpaslan et al., 2004)

The effect of boron and zinc applied in the flowering period on the attitude of fruit was
investigated. Moreover, as the plant structure strengthened, the effect of agricultural frost decreased.
It was determined that the effect of boron and zinc solutions applied in the period when the flowers
opened at 10% did not yield positive results in terms of yield and quality (Castro and Sotomayor,
1998).

1.2. Why Almond Culture
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Lands where other agricultural activities cannot be carried out can be brought to the
economy through almond farming by means of breeding studies. Many soil can be purchased
commercially by choosing the right rootstock. It is one of the easiest agricultural products to
market. Harvest is the easiest gardening product. After harvesting, the product can be kept for
months under the right conditions and there is no change in quality. Correctly managed garden
returns to yield in the 3rd year and a stable yield is obtained from the same tree for 50 years. The
unit is one of the most profitable garden products. Disinfestation and fertilization are not as critical
as other agricultural products, they are the factors that increase quality as they show sensitivity.
When selecting suitable rootstocks for dehydrated agriculture, many horticultural lands can be
brought to the economy.

1.3. Benefits of Almond

The benefits of almonds are rich in protein, iron and calcium. Almond, which contains a high
percentage of fat, is a very healthy food unless it is consumed too much. It increases the milk of
pregnant women and helps the development of babies. The oils contained in it make it easy to lose
weight. Keeps a person full, so 10-15 pieces of almonds can be consumed in snacks. It is better to
choose raw, unsalted and unroasted. Almond, fatigue of the body and mind while relieving, kidney,
bladder and reproductive tract eliminates inflammation. Prevents the formation of gallstones. It
contains fatty acids and enzymes that protect against cardiovascular diseases. Almonds are very
useful for balancing good and bad cholesterol. The regulation of cholesterol, which forms diseases
caused by unbalanced cholesterol, considerably reduces the likelihood of developing diseases.
Phosphorus has an important effect on the preservation of bone health. Almonds must be consumed
on a daily basis to prevent bone pain that increases with aging and to increase the strength of teeth.
Almonds, which are rich in vitamin E, contain antioxidants and protect heart health significantly.
The presence of magnesium and folic acid protects the body from heart diseases and prevents the
formation of stains in the arteries. Alkaline rich almonds strengthen the immune system. Alkaline
content that provides the excretion of unhealthy substances entering the body protects the body
against possible diseases. Oils made with almonds, almond milk have an important role in repairing
the skin. Almond used in many moisturizing and cleaning products protects your skin health when
consumed daily. Almond regulates the blood pressure due to its potassium content and prevents the
fluctuations in blood pressure. Almonds containing riboflavin, manganese and copper increase the
energy and support the person to be more active. Almond, rich in dietary fiber, prevents the
development of colon cancer. Almonds consumed after meals help to prevent insulin and glucose
increase. You can keep your sugar level healthy by consuming almonds. Almonds, which are rich in
fiber, are effective in removing constipation. According to the research, 5 almonds per day are
enough to eliminate constipation. In recent biochemical studies, phenolic compounds found in
almonds have been shown to be useful in medical experiments to suppress cancer cells. Various
compounds extracted from almond husks have started to be used as raw materials in cosmatic
industry, paint industry and textile industry. Almond oil, especially linoloic acids, have been found
to be useful in the digestive system.
2.1. Local Almond Types
2.1.1. Hac1 Alibey (48-5): Forms medium-strong trees. It's a very early variety. It's incompatible.
Foreign pollination. Pollinators 48-1, 48-3, 48-4 and Ak almond. Shelled almond weighs 3.27 g and
internal almond weighs 1.15 g. The yield is 35.17% and the double ratio is 26.67%. Inner almond is
25.87 mm long and 13.07 mm wide. Its efficiency is very good and its tendency to periodicity is
negligible (Dokuzoguz and Giilcan, 1973).
2.1.2. Akbadem (48-2): There are strong growing trees. It is an early hand almond variety that does
not match itself. The pollinators are 48-1, 48-3, and Haci alibey. Shelled almonds 4.37 g. Inner
almond weighs 1.8 g. Inner almond is 25.87 mm long and 13.07 mm wide. Its productivity is very
good and makes 26.67% double almonds. The yield is 35.17%. It is thin-skinned and forms large
fruits. In addition to being evaluated as Cagla, it is also very qualified as an internal almond
(Dokuzoguz and Giilcan, 1973).
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2.1.3. Giilcan 1 (101-23): It creates medium-strength trees. It's a transient kind, and it's
incompatible. Foreign pollination. Pollinators: 101-9 and 101-13 species. The shelled almond
weighs 3.04 g, is 23.4 mm long and 16.31 mm wide. The yield is 27% and the ratio of pairs is
between 7-13%. Internal almond weight is 0.85 g and its productivity is quite good. It is resistant to
branch cancer and forms strong growing trees (Dokuzoguz and Giilcan, 1973).

2.2. Mains of Commercial Almond Types

2.2.1. Nonpareil Type: Trees develop strong and upright. Very Efficient. Fruits are slightly long
and swollen. Fruit peel is of medium hardness and can be easily broken by hand. Internal yield is
55-60%, the double almond ratio is 5-6%. Harvest time is mid-September. Pollinators: Texas,
Cristomorto (Sen and Cangi, 1991).

2.2.2. Texas Type: Trees grow strong and upright. It is efficient. Fruits are slightly long and
swollen. Fruit peel is medium-hard. Internal yield is 50% and the double almond ratio is 20-30%.
Harvest time is the second and third week of September. Pollinators, Nonpariel (Sen and Cangi,
1991).

2.2.3. Drake Almond Type: Medium late variety. Pollen number is high and is a good pollinator. It
has a hard shell and a high internal caliber. The pollinator is nonpareil. The rate of twins is around
8%. The interior color is bright and light. It is considered moderately delicious (Sen and Cangi,
1991).

2.2.4. Ferragnes Almond Type: Trees grow moderately strong. Branching is sparse. Very
Efficient. It attracts attention to the quality of almonds. It lies quickly on the fruit and its large outer
shells are hard. Internal yield is 40%, the double almond ratio is 1-2%. Harvest time is the third
week of September. Pollinators, Ferraduel, Ferrastar, Tuono (Sen and Cangi, 1991).

2.2.5. Ferraduel Almond Type: Trees develop medium span. It is efficient. It attracts attention to
the quality of almonds. Fruits are large-medium size, fruit peel is hard. Internal yield is 35-40% and
the double almond ratio is 1%. Harvest time is the second week of September. Pollinators,
Ferragnes, Ferrastar (Sen and Cangi, 1991).

3. Selection of Rootstock in Almond

Most of the time, fruit trees have to be grown in climatic and soil conditions which are not

suitable for them, they want to control the development, shortening the period of youth infertility,
increasing fruit quality and yield, and facilitating the control of diseases and pests. The rootstocks
used in fruit growing are examined in two groups as seed and clone rootstocks.
Clone is propagated by vegetative (steel, tissue culture) methods. Vegetatively propagated
rootstocks have the same and certain effects on the variety. Thus, it is possible to provide a
complete standardization in fruit production and marketing with its name and an example, standard
rootstocks.

In steel propagation, a branch, a root or a leaf is cut from the parent plant, root and shoot are
provided to provide appropriate environmental conditions. The independent new individual thus
formed has all the characteristics of the parent plant. Steel propagation is the most important and
practical method of reproduction of deciduous fruit trees and shrub species as well as all green,
broad and coniferous plant products.

3.1. Almond Rootstocks

3.1.1. GF 677 (PeacheAmnedier): A hybrid of peach and almond, this rootstock was developed at
the INRA Research Institute in France. It is widely used especially in the Mediterranean coastal
countries. It is a strong growing rootstock and 5x4m or 5x3m planting distance is applied as well as
V or Y finishing systems 5x2, m planting can be applied. It is an ideal rootstock for peaches and
almonds in soils with lime and limited irrigation conditions. While a peach tree cannot be planted
immediately, peach seedlings can be planted on GF 677 rootstock. All peach, nectarine, and almond
varieties are good in terms of vaccine compatibility and have a positive effect on the type of yield.
Reproduction with wood and green cuttings is difficult and the most suitable method of propagation
is tissue culture. Does not like heavy, high groundwater, poorly ventilated soils.
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3.1.2. Cadaman (Avimag) Rootstock: It was found in Hungary as a natural hybrid of P. Persica x
P.davidiana species and was developed at the INRA Research Institute in France. It is a weaker
rootstock than GF 677 and Barrier-1 rootstocks. It can also be used in soils poor in organic matter,
weak structure, calcareous and high pH. It is resistant to root nematode. Not recommended for
heavy soils with high groundwater, but withstands groundwater more than GF 677 rootstock. Peach
can be planted again using this rootstock. It provides an early bed of the variety on the fruit has a
positive effect on the size and color of the fruit. In recent years, especially on the Mediterranean
coast of Spain, especially in the use of Spain is becoming widespread.
3.1.3. Barrier -1 (Enprean -1) Rootstock: It was developed in Venice, Italy. Peach x is a hybrid of
wild Chinese peach. It develops at the same strength as GF 677. Peach is a rootstock suitable for
planting the peach in the place where it is removed. It is strong to hold onto the soil. It has a
positive effect on the coloration of the fruits of the variety. It is resistant to root nematode.
Resistance to heavy soils is better than GF 677 rootstocks but not as tolerant as GN rootstocks.
3.1.4. Gxn (Garnem) Rootstock: P.Persica x P.Persica x P. Dulce species were obtained by
hybridization and 3 important GN rootstocks are commercially produced. The most important GN
rootstocks; GN 15 (Garnem); GN 22 (Felinem) and GN 9 are the rootstocks. Garnem rootstock is
the most commonly used GN rootstock. It is resistant to root nematode. It is a strong growing
rootstock with good binding to the soil. It is used as rootstock for peach, nectarine, plum, and
almond varieties.
3.1.5. Bitter Almond Rootstock: Its most important feature is its resistance to thirst. Can be
applied on calcareous soils. It is more productive in rocky areas compared to other varieties. It
grows stronger and has a long life.
3.1.6. Nemaguard Rootstock: Nemaguard rootstock, P. Persica, and P. Davidissima hybrid. It has
good resistance to root nematodes. In nematode dishwashers, this rootstocks should be preferred by
manufacturers. Nemaguard rootstock has no problem with any almond variety. Both tree life
(economic life) and yield are not at the desired level. Therefore, it should not be used as a rootstock
in places not contaminated with nematodes. Yield and early fruit laying rate is higher in gardens
formed with the almond rootstock. Nemaguard rootstock in heavy soil conditions gal, fungus, root
rot, etc. factors are more tolerant. Almond varieties are good for their development. In weak soils,
Nemaguard should be used as rootstock for almonds.
3.1.7. Petrones Arda Rootstock: Breeding by Beta Sapling; (Prunus dulcis x Prunus persica) X
Prunus amygdalus hybrid. Stunted, red-leaf rootstock. Peach, Nectarine, Almond and some
Japanese plum varieties are a good match with an ace. It is resistant to calcareous soil structure and
heavy soil conditions. Frequent planting is a suitable rootstock for aquaculture. It is more suitable
for Garnem and GF 677 rootstocks for frequent planting finishing systems under modern fruit
conditions due to being a dwarf. GF-677 rootstock is very sensitive although it is very resistant to
root nematodes and heavy soils. Since it is a dwarf rootstock, it provides the fruit to be laid earlier
and the fruit yielded more per unit area.
3.1.8. Rootpac (20-40-70-90) Rootstock: Almond trees early yields. Suitable for frequent sewing
(3 * 1.2 m). The unit is conducive to receiving more products from the area. It is suitable for
machine farming and machine harvesting. It has high resistance to lime. Produces regular fruit-
forming trees. It makes high quality and high yield fruits. It can be applied in difficult terrain
conditions and forms early fruits. Resistant to cold, asphyxia and salinity. It is resistant to root gland
and lesion nematodes.
3.2. Reasons for the Use of Rootstocks in Almond

In commercial almond cultivation, the use of seedlings produced from steel or grown from
seed is not possible. Seedlings produced in this way do not have the same characteristics as the
parent plant and exhibit an unstable development. Generally, inefficient trees emerge with gene
expansion. Therefore, using full or semi-dwarf rootstocks will allow the development of
commercially efficient varieties. Almond cultivation is not carried out especially in 1st class soil
lands in our country. Rootstock selection is a vital factor for almond farming in stony, calcareous
and inefficient soils where no agriculture can be done. Rootstock selection based on factors such as
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the presence of nematodes in the soil, soil tillage, harvesting method, soil native rock, irrigation
facilities, groundwater should be decided by considering all sensitivity values (Moser, 1984).

4. Planting of Almond Seedling

Almond seedlings are divided into two as open root seedlings and tube seedlings. Open-
rooted seedlings should be planted in the period between waking up with leaves. Scuba seedlings
can be planted every month of the year (Kiiden and Kiiden, 2000).

Bacteria-fungus analyzes should be performed before planting in the soil to be planted. The
planting point should be exploded 1.5 * 1.5 meters and a comfortable environment should be
created. Organic materials can be used to support the soil. The direction of the vaccine should be in
the direction of the prevailing wind. Vaccination should be given to the opposite side of the vaccine
and seedlings should be given physical support. It should be buried up to four fingers below the
vaccination point; Before or after planting, agrobacterium should be vaccinated and bacterial
diseases should be resistant. After planting 20 liters of water per seedling should be given.

5. Pollination in Almond

The most important issue in commercial almond cultivation is to ensure successful
pollination. Developed countries in agriculture have given great importance to optimum pollination
of plants. Although Turkey has a great potential for beekeeping by the presence of nearly 6 million
colonies, honey bee pollination is not used widely and deliberately. Therefore, there is an economic
loss of hundreds of times higher than the income from bee products. The aim of fruit growing is to
obtain abundant and high-quality products. An important way to achieve this is to ensure that
pollination and fertilization events take place in a healthy way. Almost all of the hard-shelled fruit
species in the almond, pollination, and insemination is insufficient in cases of insufficient fruit set.
For this reason, fertilization and thus the pollination stage, which is a prerequisite for the internal
fruit attitude, should be realized very effectively in almond-like fruit species (Dokuzoglu and
Giilcan, 1979).

The rate of pollination in almonds starting from 4-5 hectares to 1 hive should be reduced to
1 hectare per hectare as the yield of the trees increases. It should not be forgotten that the more bees
that work in the garden, the more embryo will be the flower
6. Harvest and Processing

Almond harvest is carried out between mid-August and late September, depending on the
region and climate. During harvesting, tough methods should be avoided in order not to damage the
fruit eyes of the following year. Methods can be determined according to economic conditions, soil
slope, tree age, and worker resource. In developed countries, fully machine harvested.

After harvesting the drying process should be done meticulously, moisture loss against
fungal diseases is important. It can then be stored with air-permeable canvas bags. Intervention with
various machines for the Crimea and Calibration methods can be applied according to the marketing
method (Cetinkaya, 1989).

7. Natural Hazards in Almond Agriculture

Almond trees are the earliest blooming trees among all fruits. Early flowering also brings
serious risks. Late spring frosts are the most important risk for almond cultivation.

Frost is the ambient temperature below 0°C. For trees, especially in the flowering period for
almonds fall below -3 °C to -4 °C. Late spring frosts are two reasons. One of them is v Convection
frost ’and the other is don Radiation frost”.

Convection frost, freeze coming from the wind. Generally, the clouds are strong at night and
the wind is strong and the speed is above 8 km/sec. The depth of cold air mass is between 150m-
1500m. If the wind continues, there will be no frost. The frost usually occurs within the first hour
from the moment the wind stops. It is almost impossible to combat this frost and protect the trees.
Radiation frost “is the frost formed by the accumulation of cold air, especially in hollow places,
caused by the loss of the night heat of the soil heated on sunny and cool days.
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The first condition of the fight against frost is to not install a garden in areas with a high risk
of frost. It is then known to be protected from frost by 2 methods. The first is to warm the
environment and the second is to wet the tree permanently. Heating is done with paper clips, steam,
smoke or frost breakers. Wetting the tree is to wet the fruit or flower with small sprayers until the
temperature rises to below zero. Because when the water freezes, it will give heat energy around it.
Both methods are expensive.

In some regions, the heavy activity in the early period spills the fruits. The intervention is to
draw the net to the garden or to the newly developed filled balls. Factors such as flood, lightning,
extreme wind, etc. should not be ignored.

8. Conclusion

Almost all of our country has almond farming features. Although all these climate/soil data
are positive, it is not acceptable that we depend on 50% external consumption in almond
consumption. The necessary measures can be taken and the almond orchards to be established by
the experts will contribute to the economy of the country and create new job sites. In the light of
science, experts who are trained in the field and the land of many unused countries can be brought
to the national economy. In spite of the risk of frost, in the climates where spring is more positive,
successful gardens will emerge with the necessary analysis, correct varieties, and rootstocks.

Our local almond varieties are dull near the varieties of foreign origin. National self-fertile
breeding work is done, the twinning rate is low, late-blooming new varieties and rootstocks remove,
Turkey will be the milestone for almond cultivation.

Since almond is a pollinated plant mostly with bees, beekeeping and bee products will
increase in direct proportion with almond farming and contribute to the national economy as a by-
product.
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Abstract

Aesculum hippocastanum L., popularly called as the Horse-chestnut, is known for its magnificent
beauty all over the world and has long been used in folk medicine. In this study, extraction of fruit
and fruit shells of horse-chestnut trees grown in Usak region were performed with ultrasonic-
assisted in 70% methanol-water mixture. The phenolic and total flavonoid contents of the extracts
were determined by the Folin-Ciocalteu method and aluminum chloride colorimetric method,
respectively. To determine the antioxidant activity in the extracts, 1,1-diphenyl-2-picryl-hydrazyl
(DPPH) test was performed as previously described in some modifications. Gallic acid was used as
the standard for the determination of total phenolic content of horse-chestnut fruit and shells and the
results were given as the equivalent of gallic acid. At the end of the experiment, phenolic contents
of horse fruit and shell were determined as 64.70 mg gallic acid equivalent/1 g sample and 32.43
mg gallic acid equivalent/1 g sample, respectively. Catechin was used as the standard in the total
flavonoid content, the results were expressed in terms of catechin equivalent. The flavonoid content
of the fruits was determined as 16,38 catechin equivalent/1 g sample, 12,41 g catechin equivalen/1 g
sample of fruit shells. Ascorbic acid was used as the comparison component in antioxidant activity
analysis.

The rate of inhibition of DPPH for the horse-chestnut fruit was 44,21% and for the shell was
23.15% off while the rate of ascorbic acid was 96.82%. This result shows that the antioxidant
activity of the fruits is about half of the antioxidant activity of ascorbic acid. Further studies should
be carried out on this plant with high bioactive components and antioxidant capacity and the
medical features of this plant should be elaborated.

Key words: Antioxidant, horse-chestnut, usak

1. INTRODUCTION

The species of the genus Aesculus are characterized by diverse susceptibility to C. ohridella.
The main host of this pest is the white horse-chestnut (Aesculus hippocastanum L.), which is native
to the Balkans and since the end of the sixteenth century has been introduced throughout Europe as
an attractive ornamental tree (1). In the field of health, in addition to researching new methods in
the treatment of diseases, serious studies are carried out in order to maintain a healthy life and
prevent diseases. With regard to these studies, interest in antioxidants has been increasing recently.
Some chemical reactions that occur in the tissues of our bodies cause damage to tissues by causing
free radical formation. Free radicals are highly effective in cell growth development and they play
an important role in the development of some diseases such as arteriosclerosis, cancer, rheumatic
diseases, and old-age diseases. The human body takes some precautions with food supplementation
or metabolic events against these damages caused by free radicals. With the measures to be taken,
the harmful effects of these substances on the body can be minimized. One of the most effective
substances to prevent these harmful effects are antioxidants. Antioxidants, free radicals or to
prevent the formation of free radicals are ineffective substances (2). Antioxidants, which are mostly
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polyphenolic, are found in almost all plants, fruits, vegetables, microorganisms, fungi and animal
tissues in nature. The most important of these antioxidants are tocopherols, flavonoids, carotenoids
and ascorbic acid (3, 4, 5). These polyphenolic-type flavonoids, which give colors to plants, are also
largely. The chemical structure of about 4000 flavonoid compounds has been elucidated (6).

The aim of the study was to examine the content of phenolic, flavonoid content and antioxidant
activity of (Aesculus hippocastanum) tree growing in Usak, Turkey.

2. MATERIAL AND METHOD
2.1. Plant Material

The plant materials used in the study were collected in Usak Region, Turkey in September
2018. The shells and fruits of these plants were dried in an incubator at 60°C for one day. The shells
and fruits of these samples were then pulverized to 80 mesh particle size for analysis. In order to
obtain the concentrated extract, the ground seeds were defatted with 1% acetic acid then extracted
with ethanol and, finally ethanol removed.

2.2.Chemicals
The chemicals and solvents used in all experiments were of analytical purity. All solvents
were filtered using a 0.45 pm filter (Millipore, Bedford, MA, USA).

2.3. Ultrasonic Assisted Plant Extraction

Ultrasonic assisted extraction was conducted with ultrasonic bath (BandelinSonorex) at a
frequency of 50 kHz. 1 g. of dried and ground samples was weighed and each plant sample were
extracted with 30 ml. solution of (70% methanol in water) for 30 minutes separately. After the
extraction, the mixture was filtered with white band filter paper (Whatman) and the extract was
stored in a +4 °C refrigerator until the analysis. Total phenolic, flavonoid and antioxidant capacity
were determined using the plant extracts.

2.4. Total Phenolic Content Determination

Total phenolic content of the sample extract was determined by the Folin-Ciocalteu method
modified by Elzaawely and Tawata(7). Briefly, 7250 pl deionized water, 500 pul extract, and 250 pl
Folin-Ciocalteu reagents were added to 10 mL tubes and mixed and stored in a dark environment
for 5 minutes. After adding 2000 pl (7.5%) Na2COg, the volume was completed to 10 mL and
incubated for 30 min. After incubation, the absorbance values of the samples were measured with a
Shimadzubrand UV-1800 spectrophotometer at 765 nm wavelength. Gallic acid was used as the
standard and the findings were expressed in mg gallicacid equivalent (GAE)/1 g dry weight (DW).

2.5. Total Flavonoid Content Determination

The total flavonoid contents of the sample extract were determined by the aluminum
chloride colorimetric method (8). Briefly, 50 ul extract was transferred into 10 ml test tube and 950
ul methanol and 6400 ul deionized water were added, followed by 300 pl 5% NaNO: solution.
Then, 300 ul 10% AICl3 solution was added to the mixture and remixed. After 5 min. of incubation,
2000 pl 1 M NaOH solution was added and the total volume of the mixture was completed to 10
mL. Mixture was incubated for 15 min. and the absorbance value was measured at 510 nm with a
Shimadzubrand UV-1800 spectrophotometer. Catechin was used as the standard and the total
flavonoid content was expressed as mg catechin equivalent per dry weight.

2.6. Antioxidant Activity Analysis

Diphenyl-2-Picryl-Hydrazyl Test: Antioxidant activity of the extracts was determined by the 1,1-
diphenyl-2-pixyl-hydrazyl (DPPH) test as previously described in certain previous modifications
(9). Briefly, 200 uL of each extract (100 puL/mL) was mixed with 3.8 mL DPPH solution and
incubated for 1 hour at room temperature in the dark. The absorbance of the mixture was measured

181



at 517 nm. with a Shimadzubrand UV-1800 spectrophotometer. Ascorbicacid was used as the
positive control. The ability of the sample to remove the DPPH radical is determined using the
following formula:

% InthItIOI‘I = [(Ablank - Asample)/Ablank] X 100(1)

Where Apiank is the absorbance of the control and Asample is the absorbance of the test compound.The
sample concentration that provided 50% inhibition (1C50) was calculated by plotting the inhibition
rates against the sample concentrations.

3. RESULTS AND DISCUSSION
Total Phenolic Content Determination:

The absorbance values for different concentrations of Gallic acid standard solutions were
measured at 765 nm with a Shimadzubrand UV-1800 spectrophotometer. Gallic acid standard curve
was plotted and presented in Figure 1.

y = 0,0055x - 0,0066

- R2=0,9999

Absorbance
[y]

- //

1 1

-

0 100 200 300 400 500 600 700
Concentration mg/L.

Figure 1. Gallicacid standard curve

Sample TPC mg GA EQ/ 1 gr Sample
Conc. Extract 182.31
Fruit 64.70
Shell 32.43

Total Flavonoid Content Determination:

The absorbances for five concentrations of catechin standard solutions were measured at 510
nm wave length with a Shimadzubrand UV-1800 spectrophotometer. Catechin standard curve was
plotted and showed in Figure 2.
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Figure 2. Catechine Standart Curve

Sample TFC mg CATECEQ/1 gr Sample
ConcExtract 54.21
Fruit 16.38
Shell 12.41

Antioxidant Activity Analysis
1,1-Diphenyl-2-Picryl-Hydrazyl Test:

This process is based on monitoring the visible are a with the spectrophotometer until the
absorbance is constant. DPPH scavenging activity was about 97% in the ascorbicacid control group.

Sample Inhibition%
Conc.Extract 81,12
Fruit 44,21
Shell 23,15
Ascorbic Acid 96,82

4. CONCLUSION

The antioxidant effect is a common feature of phenolics. In this study, we found that
phenolic compounds found in the fruit and shell of Aesculum hippocastanum also exhibit
antioxidant activity. Our results may support the use of fruit and shell of Aesculum
hippocastanumin food and medicine areas to prevent physiological aging disease of the human
organism, because the leaves of the Pyrus species are rich in phenolic compounds and show
antioxidant activity. These results reinforce the importance of preserving Aesculum hippocastanum
as potential sources of unrecognized health-promoting compounds.

REFERENCES

1. Prada D, Velloza TM, Toorop PE, Pridchar HW (2011) Genetic population structure in horse-
chestnut (Aesculus hippocastanum L.): effect of human-mediatedexpansion in Europe.
PlantSpecBiol26:43-50

183



. Baykal, Y. Gok, F. Erik¢i, S. 2002. Demir, serbest radikaller ve oksidatif hasar. Sendrom

Aylik Tip Dergisi, 14 (1):94-100.

. Yanishlieva NV, Pokomy J, Gordon, M. 2001. Inhibiting Oxidation in Antioxidants in Food:

Practical Applications. CRC press LLC and Wood head Publishing Ltd, New York, USA,

288s.

. Hudson BJF, 1990. Food Antioxidants. Elsevier Applied Science Publishers, New York.
Elsevier, New York, pp. 253-307.

. Shahidi, F. 2000. Antioxidants in Food and Food Antioxidants, Nahrung, 44,158-163.

. Murray, M.T. 1996. Encyclopedia of Nutritional Supplements. California, Prima Publishing,
1, 320-331.

. Elzaawely, A.A.;Tawata, S. Antioxidant activity of phenolic rich fraction obtained from
Convolvulusarvensis L. leaves grown in Egypt. J. Crop. Sci. 2012, 4, 32-40.

. C. Chang, M. Yang, H. Wen, J. Chern. Estimation of total flavonoid content in propolis

by two complementary colorimetric methods. J. Food Drug Anal., 10 (2002), pp. 178-18.

D. Villano, M.S. Fernandez-Pachon, M.L. Moya, A.M. Troncoso, M.C. Garcia-Parrilla.

Radicalscavenging ability of polyphenolic compounds towards DPPH free radical

Talanta, 71 (2007), p. 230.

184



(ORAL PRESENTATION)

Effect of some heavy metals on seed germination characteristics of sunflower (Helianthus

annuus L.)
Niiket ALTINDAL

! Department of Crop and Animal Production, Programme of Medical and Aromatic Plants, Sivasli Vocational School,
Usak University, Usak/Turkey

*Corresponding autor mail: nuketaltindal @gmail.com

Abstract

This research was conducted to define the effect of Co, Cu and Zn on germination in sunflower (Helianthus
annuus L.). For this aim concentrations were 0 (control), 10, 30 and 50 mg L™ Co, Cu and Zn in germination stage.
Except for cobalt (Co) applications, other applications were inhibitor for shoot length and fresh and dry weight
according to control. In study, all applications at increased doses negatively affected investigated characters
(germination ratio (%), mean germination period (day), shoot and root length (cm) and fresh and dry weight (g)).
Generally, Cobalt treatments affected investigated characters less than treatments of other metals (copper and zinc). In
this study, effects of all treatments on mean germination period were insignificant. But applications extended
germination period. Generally, the highest dose of zinc (50 mg L) negatively affected characters and minimum values
obtained from this application. As results of this study, It was concluded that heavy metals investigated characters at

different rates.

Key words: Sunflower, germination, heavy metals.

INTRODUCTION
Sunflower (Helianthus annuus L.) grows up to a length of 0.3-3 m under various ecological and agricultural

conditions and belongs to the annual Asteraceae family (Alaboudi et al., 2018). Sunflower (Helianthus annuus L.),
which is rich in protein sources, is one of the leading oilseed crops. Sunflower is also consumed as a cookie and the
sunflower meal is used as an animal feed. Sunflower is well grown in mild acidic, potassium rich, sandy, clayey, deep,
humic and drained soils. Sunflower has problems of productivity as a result of salinity, water, temperature stress;
especially as a result of heavy metal pollution of agricultural land, abiotic stress exposure problems are also available.
Increasing metal concentration in plants leads to oxidative damage resulting in cell death and leading to a serious
deterioration in plant growth and productivity (Paul et al., 2018).

Nowadays, environmental pollution takes place due to heavy metals as a result of industrial activities and
urbanization. Heavy metals that cause global pollution threaten all living things such as plants, animals, humans, and
organisms. Heavy metals that can be mixed in water are taken by plants or released into the atmosphere as a gas. It can
also be absorbed by soil components such as clay or organic matter. Heavy metals cannot be biologically degradable,
and they cause a great deal of concern for living organisms and the environment as carcinogenic and mutagenic

compounds.
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Copper (Cu) and zinc (Zn) from heavy metals, and cobalt (Co), which are needed in a small amount for
plant development and have a toxic effect even at very low concentrations, are micronutrients. These heavy metals also
have a toxic effect on organisms in high concentrations.

Zn, which is among heavy metals, acts in enzyme activation, gene expression, phytohormone activity,
protein synthesis, photosynthesis, carbohydrate metabolism, seed production and disease resistance (Sadeghzadeh and
Rengel, 2011). It is also necessary for the regulation of germination, nucleic acid (RNA-DNA) metabolism and gene
expression (Hafizi and Nasr, 2018). When the Zn causes toxicity, the growth of the roots and shoots of plants is
reduced, cell growth and elongation are prevented (Rout and Das, 2009).

Copper, which is also the main element for the plant, is a major metal for normal plant growth and
development, although it is potentially toxic. However, excessive copper accumulation in cells prevents plant growth
and disrupts important cellular processes (i.e. photosynthetic electron transport) (Yruela, 2005). Cobalt, which is the
other micronutrient element, is necessary for the root growth and formation of coleoptile and bud. However, at a high
concentration, it inhibits chlorosis, causing necrosis in the plant, so prevents nutrient and water intake, cell division and
plant growth (Minz et al., 2018)

Plants are the biggest intermediate members among the polluting substances and soil. Therefore,
phytotoxicity studies are gaining importance. The test of germination rate and root elongation, which determine the
toxic effects in plants, is a rapid phytotoxicity test method (Wang et al., 2001) Although there are reports on the effect
of metal toxicity on plants, there are very few studies on how heavy metals affect seed physiology.

It was reported that copper (Cu) produced oxidative stress in sunflower seedlings by producing reactive
oxygen species, thus catalase (CAT) enzyme activity was reduced due to oxidation of the protein, as a result of all these,
copper had a toxic effect on the plant (Pena et al., 2011)

Chaves et al. (2011) investigated the effects of heavy metals (Cd, Cu and Zn) on plant growth in sunflower
and reported that, as the dose of Cd and Zn increases in heavy metal treated soil [treated with 0, 10, 20, 30 and 40
mg/dm2 cadmium (Cd), 0, 20, 40, 60 and 80 mg/dm= copper (Cu) and zinc (Zn)], the height of the plants is
significantly decreased, but Cu has no effect on high doses. It was stated that heavy metals at low concentrations
increased the dry weight very little, and the accumulation of heavy metals in the shoot and root was Zn>Cd>Cu and
Cd> Zn>Cu, respectively, and high concentrations caused toxic effects.

In another study on sunflower, the effect of high doses of Cu application (1-10-50 and 100 ppm dose) on
seed was very apparent, also the germination rate decreased in 50 and 100 ppm, but low doses did not affect the
germination rate. Again 50 and 100 ppm applications caused a toxic effect on the root and shoot length, while the same
doses significantly reduced the fresh weight, the highest values in dry weight were obtained at 100 ppm (Boros and
Micle, 2015).

Plant growth in sunflower, including heavy metal leaf chlorosis, decreased germination, and its negative effect
resulted in plant death ((Mahmood and Ibrahim, 2017).

Zinc, which is important for plant growth and development, plays an important role in metabolic events, and
the percentage of germination and germination rate are important factors in obtaining high efficiency from the unit area
(Abbasi et al., 2017).

Some metals, such as mercury (Hg), zinc (Zn), cadmium (Cd), cobalt (Co), lead (Pb), copper (Cu) and
nickel (Ni), inhibit seed germination. The threshold levels of metal toxicity on seed germination, plant development,
and gene regulation have not been studied yet in detail (Czajka et al., 2019).

In this study, considering the increasing concerns about heavy metal stress affecting agricultural products,

the effects of Co, Cu, and Zn on sunflower germination (Helianthus annuus L.) were investigated.
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MATERIALS AND METHODS

In the study, seeds of "Palanci I" sunflower variety were used as plant material. The seeds were surface-
sterilized by agitating them for 10 min in 1% sodium hypochlorite solution, which was followed by rinses in deionized
water. Four different doses of Co, Cu and Zn solutions (0 (control)-10-30 and 50 mg L) were prepared. For
germination tests, the 25 seeds were placed between two germination papers in each of the 9 cm diameter petri dishes.
The moistening processes were performed in 4 different doses (0-10-30 and 50 mg L) of Co, Cu and Zn prepared
during the trial, and seeds were germinated at 20 °C for 16/8 hours light/dark photoperiod. After the seeds were placed
in the germination environment, the counting was made once a day for 5 days so that the rate of germination (%)
(Bewley and Black, 1994) (seeds with a root length of 1 mm and above were accepted as germinated) and the mean
germination period (day) (Bewley and Black, 1994) were calculated. In addition, at the end of the experiment, the root
and shoot lengths (cm) of the young shoots were determined by measuring the root and shoot lengths of the 10
germinated seeds taken from each germination dishes. After the wet weights (g) were determined, 10 plants (for each
petri) were dried 48 hours in 70 °C to measure dry weights (g). The study was arranged in 3 recurring plots according
to the factorial trial plan in randomized blocks. The obtained data were analyzed in the SAS package software. The
significant differences were determined by the LSD and Duncan multiple comparison test in the MSTAT -C software.

Percentage values from the resulting data were transformed.

RESULT AND DISCUSSION
Germination rate (%0)

The effect of heavy metals (Co, Cu, and Zn) in different concentrations on the germination rate of sunflower
seeds was found to be not statistically significant. According to the general averages, sunflower germination rate
changed between 16.00%-62.67% (Table 1). Again, the effect of heavy metals on the germination rate was significant at
the level of 5%, and the germination rate was found to be numerically low (31.67%) in the Cu application compared to
the other metals (Co and Zn).

Table 1. The effect of heavy metals on the germination rate of sunflower

Heavy metals! Concentration? (mg/L)
0 10 30 50 Mean
Co 62.67 a 44.00 b 36.00 bc 32.00 bcd 43.67 a
Cu 64.00 a 20.00 def 26.67 cde 16.00 ef 31.67b
Zn 61.33 a 34.67b 37.33 bed 16.00 f 37.33 ab
62.67 a 32.89b 33.33b 21.33¢c

LSD 1**:5.023 2**:5.800 1x2**:10.05

**: Significant at P<0.01; Italic bold lowercase: 1; Lowercase : 2; Bold lowercase: 1x2
Wang et al. (2011) applied 0, 0.5, 1, 10, 50, 100 and 250 mM copper (Cu), lead (Pb) and zinc (Zn) to the
seeds of wheat. In the study, the germination rate decreased significantly in parallel to the metal concentration
compared to the control groups. The toxic effect of metals on seed germination parameters can be shown as Cu > Pb >
Zn.
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Although heavy metal x concentration interaction is not significant in our study, high dose application (50
mg L) reduced the rate of germination significantly. In a study investigating the effect of copper on seed germination
to determine the tolerance of sunflower to copper, the low copper concentration increased the rate of germination, and

in contrast, high concentration showed a toxic effect (Boros and Micle, 2015).

Mean germination period (day)

The different concentration of heavy metals did not affect the mean germination period significantly, while the
germination period changed generally between 1.56-2.46 days. Sunflower germination was delayed in the heavy metal
concentration of 10, 30, and 50 mg L1, the longest germination period was determined with 50 mg L* Zn application in
2.46 days (Table 2).

Table 2. The effect of heavy metals on the mean germination period of sunflower

Heavy metals! Concentration? (mg/L)
0 10 30 50 Mean
Co 1.64 1.91 2.28 2.00 1.96
Cu 1.50 2.00 2.29 2.22 2.00
Zn 1.53 2.27 2.13 2.46 2.10
156b 2.06 a 2.23a 2.23a

LSD 1:non-significant 2™: 0.4374 1x2: non-significant

**: Significant at P<0.01; Lowercase : 2

Similar to our findings, in a study, GAs, KNOgs, and water were applied to perennial British grass seeds
exposed to heavy metals of cadmium and nickel in different doses (0-75-150 and 300 mg L), thus the effects of
applications on the development of germination and seedlings were reported, the average germination times in heavy
metal applied seeds (75-150 and 300 mg L) were statistically similar, but the germination was reported to be slow
compared to the control group (Akar and Atis, 2018). In another study, the effect of different doses of copper (10-20-40
and 60 mg/L) and zinc (300 and 400 mg/L) on the percentage of germination and the average germination period of

Brassica oleracea L. was not significant (Stratu and Costica, 2018).

Shoot length (cm)
As a result of the application of different heavy metals to the seed, the length of shoot changed between 2.33-

7.44 cm. In the study, the shoot length was high in the control groups without the application of heavy metal (7.44),
while low in zinc application of 50 mg L followed by 30 and 10 mg L™ zinc applications. In general, the negative

effect of the copper application on the shoot length was minimal compared to cobalt and zinc (Table 3).

Table 3. The effect of heavy metals on the shoot length of sunflower

Heavy metals! Concentration? (mg/L)
0 10 30 50 Mean
Co 4.71b 4.44 bc 3.56 b-e 4.42 bc 4.28 ab
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Cu 7.44 a 5.00b 3.85b-e 4.22 bed 513a
Zn 6.94 a 2.96 cde 2.71de 233e 3.74b
6.36 a 414 b 3.37b 3.66 b
LSD 1**:1.154 2**:1.333 1x2*:1.704

**: Significant at P<0.01; *: Significant at P<0.05; Italic bold lowercase: 1; Lowercase : 2; Bold lowercase: 1x2

Root length (cm)

According to Table 4, the effect of heavy metal applications on the length of the root is significant (p < 0.01).
In the study, the effect of Co application was minimal as the Cu and Zn applications reduced the length of the root.
Again, in a dose of 50 mg L™ of all three heavy metals, the length of the root was negatively affected. However, the
length of the root was increased in the concentration of 10 and 30 mg L of Co and shown in the same group with the
control application (8.15 and 8.09 mm, respectively). In general, the length of root decreased in parallel to the increase
of heavy metal concentration (Table 4).

Table 4. The effect of heavy metals on the root length of sunflower

Heavy metals! Concentration? (mg/L)
0 10 30 50 Mean
Co 7.60 ab 8.15a 8.09 a 5.00c 721a
Cu 9.65a 5.33 bc 3.17¢c 3.09¢ 531b
Zn 9.06 a 4.40c 437c 3.63¢c 537hb
8,77 a 5,96 b 5,21 bc 391c

LSD 1**:1.716 27:1.981 1x2*:2.532

**: Significant at P<0.01; *: Significant at P<0.05; Italic bold lowercase: 1; Lowercase : 2; Bold lowercase: 1x2

Different doses of copper (10-20-40 and 60 mg/L) and zinc (300 and 400 mg/L) reduced the length of shoot
and root in Brassica oleracea L. species, and the development of root was more affected than shoot (Stratu and Costica,
2018).

Fresh weight (g/plant)
The effect of heavy metals on sunflower fresh weight was statistically significant (Table 5). The fresh weight

values in accordance with the heavy metal concentrations were determined to change between 0.46-2.75 g. The 10 mg
L dose of Co did not significantly affect plant wet weight, which was determined in the same group as the control
(2.39 g). Again, the effect of cobalt on the fresh weight was lower compared to copper and zinc; Zinc also significantly
reduced fresh weight by 1.58 g compared to other metals (Table 5). In general, as the heavy metal concentration

increased, plant fresh weight decreased in the present study.

189



Table 5. The effect of heavy metals on the fresh weight of sunflower

Heavy metals! Concentration? (mg/L)
0 10 30 50 Mean
Co 2.49 abc 2.39 abc 1.88 b-e 2.10ad 222a
Cu 2.75a 1.87 b-e 1.56 de 13le 1.87 ab
Zn 2.54 ab 1.56 de 1.76 cde 0.46f 158D
259 a 194D 1.73 bc 1.29¢

LSD 17:0.3860 2™:0.4457 1x2™:0.7720

*xk-

Significant at P<0.01; Italic bold lowercase: 1; Lowercase : 2; Bold lowercase: 1x2

Dry weight (g/plant)

In the study, the effect of heavy metals (Co, Cu, and Zn) in different concentrations on sunflower dry weight
was statistically significant (p < 0.01). The dry weight values of the plants decreased as the concentration of heavy
metals increased. Considering the 50 mg L™ doses, the dry weight of the plants was least (0.10 g) with Zn, followed by
copper and cobalt applications with a dry weight of 0.14 and 0.17 g. In general, a minimum amount of dry weight was
obtained in the application of 50 mg L* dosage. In addition, the study revealed that the effect of zinc on dry weight is
high compared to cobalt and copper (Table 6).

Table 6. The effect of heavy metals on the dry weight of sunflower

Heavy metals! Concentration? (mg/L)

0 10 30 50 Mean

Co 0.32ab 0.33ab _ 0.27cd 0179 027a

cu 0.35a 0.26de  0.25 def 0.14g 0.25a

Zn 0.30 be 0.22f 0.23 ef 0.10h 0.21b
032a 0.27b 0.25b 0.l4c

i LSD 17002644 27003053 1x2": 0.03901 Significant
at P<0.01; *:

Significant at P<0.05; Italic bold lowercase: 1; Lowercase : 2; Bold lowercase: 1x2

Moya et al. (1993) kept paddy seedlings in the solution of Cd (0.01, 0.1 mmol/L) and Ni (0.1, 0.5 mmol/1) for
5-10 days, then the researchers stated that the dry weight/fresh weight ratio in the plants completing their development
increased especially in the application of 0.5 mmol/1 Ni.

Alaboudi et al. (2018) investigated the effects of soil metals (Pb and Cd) on H. annuus by adding Pb and Cd in
different concentrations to the soil (0, 10, 20, 40, 80, 100 and 200 mg kg-lI). Plant weights and lengths in all plants
grown in metal (Pb and Cd) rich soils were found the same as the control plants, and it was reduced in soil that was
moderately contaminated with the metals (Pb and Cd).

In a study, corn seedlings were kept 24 hours in 0-0.00-0.00-0.01-0.1-1-2 and 5 mM zinc solution (ZnCly).
Fresh weight of seedlings decreased significantly in the concentrations of 1 and 5 mM, while dry weight decreased
slightly ((Waghmare and Gadre, 2018).
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CONCLUSION

According to the findings obtained from the research, a negative effect was observed in the investigated
parameters with 50 mg L™ heavy metal applications due to the increase in concentrations of Co, Cu and Zn. In this
study, the negative effects of heavy metals on germination parameters in the Sunflower were determined.

Today, heavy metal pollution is a major problem. Therefore, toxic metals also severely limit agricultural

production. Hence, it is necessary to develop heavy metal resistant varieties in sunflower.
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Abstract

Salvia which has been considered as a medical herb since the ancient times is an odorous herb from the Salvia
officinalis species that is a member of the family Labiatea. It is native of the Mediterranean region. It was revealed in
many studies that the components of salvia were commonly used for the treatment of various diseases in traditional
medicine. Salvia officinalis has antimicrobial, antioxidant, antiviral effects and is stimulant to immune system so its use
as a medical and aromatic plant is important. Since salvia contains phenolic antioxidants, it has a strong antioxidant
activity. By this means salvia can be used for conditions such as; weakening of brain activities, cancer, heart diseases
and weakening of immune system etc. Although salvia has been considered and used as a medical herb from past to

present, more pharmacologic and scientific researches are needed to make certain comments about this issue.

Key words: Antioxidant, essential, pharmaceutical, sage oil, Salvia officinalis L.

INTRODUCTION

Salvia officinalis L. is an aromatic herb that is a member of the family Labiatea and contains essential oil and
its medical use is legitimately accepted in Europe (Table 1). Sage whose motherland is Mediterranean especially grows
in sea view calcareous slopes and islands. Besides, today sage is cultivated worldwide especially in Mediterranean,
Europe and North America.

Table 1. Scientific classification of sage

Kingdom Plantae Plants

Division Magnoliophyta Angiospermae

Class Magnoliopsida Monocotyledons

Family Lamiaceae

Genus Salvia L.

Species Salvia officinalis L. Sage, garden sage, common sage

The name Salvia is derived from “salveo - to heal”. In addition to this plant is also called as sage, garden sage,
or common sage. More than 900 species of salvia grow worldwide. Sage produces chemicals which have medical
features and are used in perfumery industry. Sage has been considered as a medical plant since the ancient times and it
was called as “herb of immortality” in Ancient Greek Medical Schools 2,500 years ago. This plant has been used as

seasoning and medicine since the ancient Egypt, Greek and Rome.
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Sage is an annual and perennial plant whose length varies between 40 and 100 cm, is shrubby with grey-green
colored, hairy and spiked leaves and has purple-blue colored flower clusters While the plants have male (anther) and
female (pistil) organs, they also have one female organ (pistil). They have two male organs (anther). The leaves contain
high incidence of various essential oils mostly before the inflorescence. Therefore, sage leaves are picked before or at
the beginning of the inflorescence in May-June. The leaves picked at midday that is the time that active substances
culminate, are put on a shady and narrow place to dry.

The best moment for harvesting is the initial flowering period, if the objective is a high content in alpha-
thujone, and during full flowering, if the objective is a high yield in essential oil.

Since the essential oils evaporate at high temperatures, the drying heat should not be more than 35 °C.
Completely dried leaves are stored in an airtight container. Although salvia is resistant to the dry conditions; it is more
productive under irrigated conditions. It needs humid air especially at its early growth period. As the growth continues
the resistance towards dry conditions increases. Sage grows well especially on the soil that is calcareous, sandy - loamy,
rich in nutrients. For this reason, within crop rotation it should be planted after the leguminous plants or a mattock plant
that is composted with farmyard manure. For being both generatively and vegetatively reproductive, sage ensures ample
opportunities for researchers especially in breeding works. In vegetative production, it can be produced by means of
fractionating the axilla shoot and the old plants. Seed time is spring or autumn in production with seed. The first hoe is
done nearly 20 days after the seed time when the sage plants that rise to the surface become 5-7 cm length. Since the
development of plant is slow in the first year, hoeing is repeated for several times. The root collars of sage plants get
filled in the second hoeing. The number of hoeing depends on the growth of weeds and ecologic conditions. In sage
cultivation, especially in the dry months irrigation should be done for high efficiency. Thereby more than one harvest
can be done in the vegetation period. Due to the fact that sage is a perennial plant, product can be obtained with more
than one harvest each year.

The essential oil from sage is procured by distillation. Essential oil is a scented, generally colorless or straw
yellow natural product that is liquid at ambient temperature (Figure 1). It also contains types of hydroxycinnamic acid,
diterpenes, flavanoids, phenol glycosides, triterpenes, polysaccharides in the leaves that are used for medical purposes.
Besides it has tannin and bitter substance. The most important substances of sage leaves are essential oils (Oleum

salviae). The rate of essential oil in leaves varies between 1-2.5 %.

>

"/
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Fig. 1. Sage (Salvia officinalis L.) oil

Sage contains etherish essential oils, thujone, pharmacologically important cineole, linalool, bornyl, salven,
pinene and substances like camphor, tannins, triterpoids, flavones, estrogen and resinous compounds. Compound of

essential oil also contains Triterpenes and flavones. Sage extract contains antioxidative phenolic substances as;
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Monoterpene (1-60 %), triterpene (0.4-3.5 %) and flavonoid (1.1 %) (Table 2) (EMA, 2010). Besides the chemical

elements as water, protein, carbohydrate, calcium, iron, magnesium, phosphorus, sodium and zinc, also vitamins A, C

and niacin (vitamin Bs) are contained within the plant. Different amounts of chemical compounds exist in sage essential

oil and tea.
Table 2. The essential oil components in sage (Salvia officinalis L.)
a -thujone 10-60%
. . B -thujone 4-36%
Up to 3% Monoterpenoids
Essential oil p 0 penoi camphor 5.20%
1,8-cineole 1-15%
Caffeic acid dimer Rosmarinic acid Up to 3.3%
Melitric acid A
Hvdroxveinnamic Caffeic acid Methyl melitrate A
¥ y About 3.5% trimers Sagecoumarin
acid derivates . .
Salvianolic acid K
Caffeic acid L
Sagerinic acid
tetramer
Phenollc 0.35%
diterpenes
P li
. entacyclic 0.4-35 %
Triterpenes triterpene acids
Triterpene alcohols 0.10-0.18 %

Flavonoids

About 1.1%

Flavones and their
glycosid

While components like a-thujene, limonene and a-terpine exist in salvia essential oil, they do not exist in sage

tea. Surplus amount of components other than monoterpene, hydrocarboric are found generally in sage tea (Table 3)

(Lima et al., 2006).

Table 3. Composition of essential oil (EO) and essential oil constients of tea

Compound EO from S. officinalis EO constituents from S.
(%) officinalis tea (%0)
Cis-2-methyl-3-methylene-hep-5-ene 0.7 -
Trans-2-methyl-3-methylene-hep-5-ene 0.1 2.1
Tricyclene 0.1 -
a-Thujene 0.1 -
Sabinene 0.1 -
Myrcene 0.5 -
a-Terpinene 0.2 -
p-Cymene 0.1 -
Limonene 15 -
1.8-Cineole 12.7 18.1
y-Terpine 0.1 -
Cis-thujone 17.4 34.0
Trans-thujone 3.9 5.3
Camphor 3.3 10.6
Borneol 8.3 13.8
a-Selinene 0.5 1.1
Monoterpene hydrocarbons 15.9 2.1
Oxygen-containing monoterpenes 47.7 86.2
Monoterpenly esters 1.8 0.0
Others 0.3 7.4

194



Since some species of sage are used as hallucinogens, they are illegal in some regions of the world. This
substance with hallucinogenic effect is obtained from dried leaves. Because of this effect, sage is used in many religious
rites.

Rosmarinic acid, carvacrol and luteoin that are contained within sage has antioxidant effects. Due to tannin
substance, sage is used for the treatments of diseases like periodontitis and dental cavities (Boszérmenyi et al., 2009).
Within sage there is thujone, a cytotoxic substance that causes contraction and spasm. For this reason, it has a toxic
effect in high doses. In addition to that it may conduce to a permanent damage in central nervous system caused by
dementia and seizures. Thujone that is contained within the essential oils of sage varies between 17 % and 58 %
according to the climate and the habitat that sage grows and it is thought that in the high doses of camphor, which sage
contains, there is the risk of hepatotoxicity (kidney toxicity) and neurotoxicity (nervous system toxicity). The substance
of camphor is antispasmodic, disinfectant and antioxidant. So that it is effective for vomiting, diarrhea and pains
(Sabbaghzadeh, 2013).

Sage is quite effective for acute upper respiratory tract infections because of the cineole, thujone and borneol
substances and it contains 1,8-cineol which has expectorant effect and can be used for the treatments of acute bronchitis,
sinusitis (Fischer and Dethlefsen, 2013). This chemical compound has anti-bacterial and anti-parasitic, anti-
acetylcholinesterase, anti-laryngitis, anti-inflammatory and antifungal features. It reduces the blood pressure and
strengthens the liver (Sabbaghzadeh, 2013).

Use and applications in pharmaceutical science of sage oil

Sage is a plant that people make use of since the early ages and is preferred as drink or oil in food,
pharmaceutics, perfumery and cosmetics (Table 4).

Fresh sage is used to give flavor to food and give smell and flavor to meat. It is used accomplishedly in food
as a spice or in storage techniques. Since sage delays or reduces the formation of microorganisms, it is used to prevent
the rotting of food. European countries use it for french-fries, beef aging and dry-salting. Fresh sage leaves are
consumed with bread and butter for the protection of health by peasants in Italy. And in Italian cuisine the fresh or dried
leaves of Salvia officinalis are used as spice, appetizer or side dish with meat and chicken dishes, soups, pasta and
potatoes. Also this plant is preferred for cheese making and tea brewing. Honey, which has slow crystallization and a
beautiful taste and smell, is made from this aromatic plant. So sage has a great importance for agriculture and
apiculture. Since sage prevents beetle formation in seeds, legumes are stored with several sage leaves.

Even more than 900 species of sage grows worldwide, only some of them are used as raw material of
medicine. Rest of the species are unsavory and bad for human health. Sage had been used for the treatment of pertussis
for many years before the pertussis vaccine was invented. Since the ancient times sage is known for its antiseptic
feature. It was used for fertility, fruitfulness and productivity in ancient Egypt. Sage that is considered as a sacred plant
by Romans, was used against inflammatory diseases in Middle ages and pruritus in The Ebers Papyrus (1500 B.C.) era.
Also it is known to be used for labor pain, ulcer, coughing, hoarseness, sweating and contractions. Again it was used for
improvement of the memory in the late 17" century and for the treatment of high fever, rheumatoid arthritis and
venereal diseases by American physicians in the 19™ century. In the late 1920s it was stated that sage is effective against
sore throat, sprains and swellings. In India, physicians indicated that it can be used for the treatment of hemorrhoids,
gonorrhea, metritis and visual impairment.

Today in conventional wisdom it is used as preventive and therapeutical for common cold, coughing, diabetes
(Behradmanesh et al., 2013), over sweating, gastric ulcer, stress, sleep withdrawal, pharyngitis and periodontitis. It has

a protective effect for cancer with the antioxidants (flavonoids) it contains (Ceni¢-Milosevi¢ et al., 2013). It can be said
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that sage improves the memory and the body and reduces the risk of heart attack. It can be affective in liver diseases
(El-Banna et al., 2013), dementia and Alzheimer’s disease (Vladimir-KnezZevi¢ et al., 2014). It successfully can be used
for the treatment of cramps, spinal cord diseases, tonsillitis, laryngitis (Charantimath and Oswal, 2011), pharyngitis and
oral cavity inflammations, menstrual irregularity and pains and metritis. It has a digestive, diarrhea preventive (Al-
Maamori, 2011; Khan et al., 2011) and diuretic effects. It also has a blood cleansing effect. It cleanses the respiratory
organs and stomach from pituitary fluids and is an appetizer. Because of its antifungal effect, it can be applied onto
fungi for treatment. It is used for dandruff, acne, cellulite treatment and insect stings. Sage showed hypertension

dropping effects as a result of animal testing. It also helps preventing oral malodor when sage leaves are chewed.

Focused areas of research on sage oil

Sage extracts, mostly essential oil (EO), are also widely used in the food, drug, beverage, cosmetic and
fragrance industries. Sage is a medical plant that contains strong antioxidant, antibiotic, antifungal and antiviral (Table
4).

Table 4. Popular uses of Salvia officinalis L.

Botanical Family Botanical Commen names Action Popular uses
name partused
Broad-leaved white Antibacterial Bacterial and viral
sage
Common sage Antihydrotic Brain and nervous
system
Garden sage Antiseptic Cardiovascular
Narrow-leaved Antispasmodic Gastrointestinal
white sage
Sagea antiviral Genitourinary
Salbei phrodisiac Glandular
Salvia Salvi Leaves Salvia saltatrix astringent Liver diseases
L alvia o .
officinalis Whole herbs  Ada cay1 Carminative Respiratory tract
Stimulant Cosmetics
Sytyptic Food (as resource of
antioxidant and
spice, condiment
added to meat,
preservatin and
flavour of food)
Tonic Biological control of

pests

In many clinical studies the importance of salvia’s substances as a treatment of various diseases is stated. In a
study done on designed to compare the efficacy of sage on improvement of insulin sensitivity and bioche -mical
complications of alloxanized. In studies, showed that the oral administration of sage caused marked amelioration of
serum glucose concentration of alloxan diabetic rats, besides elevating insulin concentration and increasing liver
glycogen content which was reduced by alloxan administrain (Moram, 2001).

Perry et al. (2018) stated that sage oil and extracts, may have potential for treatment of Alzheimer’s disease
(AD) and memory related disorders.

In their found study, drinking of sage tea (common sage) (300 ml, twice a day) showed increase in antioxidant
defenses, decreased fasting blood glucose in normoglycemic mice and prevented lipoprotein oxidation, related gluco-
and lipotoxicity and prevent progressive S-cell destruction (Sa et al., 2009).

In the research on intended to evaluate the protective effect of sage extract on the bone mass loss occurring in

young female rats; sage in an rat model of postmenopausal bone loss, had shown promising and beneficial effects on the
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progress of bone loss and thus, detecting its helpful as a potential therapeutic agent in humans (Abdallah et al., 2010).
Moreover, the sage can be helpful against muscle pains and long lasting stress or mental tension. In addition, sage can
be used as mouthwash against sore throat, infected gingiva, mouth ulcer and cold. There is aroma like camphor, thujone
within sage oil therefore it is used in perfume industry. Since this plant has sedative effect on sweat glands, it was
reported that sage decreases sweat secretion in hand, foot, armpit zone and the whole body (Mohammad, 2011).

Akkawi et al. (2012) stated in their study that the mechanism of inhibition is probably through formation of a
complex between active compounds in sage extract and ferriheme; this complex prevents the formation of B-hematin.

Osman and Abd El-Azime (2013) stated in their research that on investigate the oxidative stress and the role of
gamma irradiation in brain damage, revealed that sage extract possibly has a protective role against radiation induced
oxidative stress and alteration of enzymes activities in the brain. For this reason, sage may encourage patients

undergoing radiotherapy to improve general health condition (Table 5)

Table 5. The amount of enzyme activities in the brain in the different animal groups

Animals Groups

Enzyme

Control

Radiation

Sage tea

Sage tea+Radiatin

TBARS (n mol/g protein)
thiobarbituric acid reactive substances

397.80+7.85°¢

478.10+£8.992

388.5445.00°¢

413.04+7.87°

PCC (n mol/g protein) 4.00+0.71° 5.83+0.562 3.98+1.03¢ 4.30+0.66"
protein carbonyl content

NO (n mol/g protein) nitric oxide 23.12+£1.25°  45.00+3.142 23.60+1.27°  34.65+1.98°
SOD (U/g tissue) superoxide dismutase  7.51+0.172 5.38+0.25°¢ 7.57+0.212 6.63+0.16°
CAT (U/g tissue) catalase 5.74+0.282 3.60+0.24° 5.51£0.242 4.5240.19°
GSH (mg/g tissue) glutathione 26.37£0.95%  13.63+0.94°¢ 28.41+£1.970  20.37+1.45°
ALP (U/100 mg tissuse) 65.28+4.75¢  93.19+8.11% 63.38+5.29°  74.20+3.71°
alkaline phosphatase

ACP (U/100 mg tissuse) 85.20£1.02¢  126.13+2.78%  83.79+5.41°  93.70+2.35°
acid phosphatase

LDH (U/mg protein) 5.74+0.20° 8.52+0.522 5.70+0.19¢ 7.41+0.37°
lactate dehydrogenase

AchE (n mol/mg protein) 138.50+7.12°  363.97+11.00%° 142.26+2.01° 183.60+9.88°

acetylcholinesterase

Values are expressed as means of 6 records + Standard Error
Means with different superscripts are significantly different at the 0.05 level

In a study done on performed to investigate the hypoglycemic effect of Salvia officinalis on blood glucose,
glycosylated hemoglobin (HbA1c), lipid profile, liver and kidney function tests in diabetic patients, results showed
that Salvia officinalis might be beneficial in diabetic patients to reduce two-hour postprandial (2hpp) and cholesterol
(Behradmanesh et al., 2013)

In their study, Cemé¢-MiloSevié et al. (2013) investigated the antiproliferative effects of water extracts of
previously obtained ethanolic dry extracts of three different medicinal plants (Echinacea angustifolia, Salvia officinalis
and Melissa officinalis) on cell lines derived from human cervix adenocarcinoma (HeLa cells). The extract of Salvia
officinalis also showed a good cytotoxic activity against HeLa cell lines; the IC50 value was 70.41 pg/ml. In their study
were investigated the antiproliferative properties of Salvia officinalis extracts in the HeLa cell line derived from human
cervix adenocarcinoma. The study was show that antiproliferative properties are exhibited by Salvia officinalis.

In the research on treatment of liver disease indicate that essential oil of Salvia officinalis possessed a

hepatoprotective activity against hepatotoxicity induced by paracetamol model due to their antioxidant activity. As a

result of the activity of antioxidant enzymes are significantly increased in pretreated extract rat liver homogenate.
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Inhibition (%) of reaction reactive rate by oils of Salvia in vitro was determined that it is a potent free radical scavenger
(El-Banna et al., 2013; Table 6-7).

Table 6. Effect of treatments on the levels of lactate dehydrogenase (LDH), lipid peroxides (TBARS) in serum and

liver of rats
LDH (U/g protein) TBARS (nmol/ml)
Group Dose \(Arlr;g/kg b. Serum of rats Liver of rats Serum of rats Liver of rats
) (n=7) (n=7) (n=1) (n=7)
Control healty 0.0 188.00+6.78°¢ 308.24+2.57° 2.47+0.17° 268.2+1.58°
Paracetamol 500 mg/kg b.w 530.4+7.452 760.42+3.162 7.85+0.462 785.54+2.682
Salvia officinalis 50 mg/kg b.w 164.7+4.21°¢ 270.5+3.36° 1.8+0.11° 185.7+2.36°
Salvia officinalis + 50 mg/kg b.w +  274.00+3.46° 335.47+2.68° 3.2+0.21° 295.3+1.27°
Paracetamol 500 mg/kg b.wt

Values within a column with no common superscript letters are significantly different (P > 0.05).

Table 7. Effect of treatments on the levels of reduced glutathione (GSH) and activities of superoxide dismutase (SOD),
alanine transaminase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP) in blood of rats and rats

Dose GSH (mg/%) SOD  ALT (U/ml) AST ALP (U/ml)
Group (mg/kg b. (U/g Hb) (U/ml)
wt.) Blood of rats (n=7) Rats (n=7)
Control healty 0.0 55.2+3.892 15.242.37%  82.8+2.242 133.4+1.96* 135.8+2.632
Paracetamol 500 mg/kg  32.5+0.24° 7.54£027° 124.5+5.0°  263.0+£7.68° 229.4+1.91°
b.w

Salvia officinalis 50 mg/kg b.w  70.5+4.382 18.740.57*  76.8+4.16° 148.0+4.96* 127.6+1.582
Salvia officinalis + 50 mg/kg b.w ~ 51.2+1.35? 13.6+£0.19%  79.4+4.62°  139.242.59* 136.6+2.87°
Paracetamol + 500 mg/kg
b.wt

Values within a column with no common superscript letters are significantly different (P > 0.05).

Rosmarinic acid is an ester of caffeic acid present in of the Lamiaceae family including Salvia officinialis. The
antioxidant and anti-inflammatory effects of rosmarinic acid make it a valuable tool in the treatment of allergic
conditions, especially respiratory allergies (Jill Stansbury, 2014).

Vladimir-Knezevi¢ et al. (2014) showed in their study that Lamiaceae species containing multifunctional
phenolic and terpenic components that can affect different targets, such as acetylcholinesterase (AchE) activity and
oxidative stress, may have great relevance in the prevention and therapy of Alzheimer’s disease (AD) and other
neurodegenerative disorders.

Sage has been reported to assist the brain in the fight against Alzheimer’s disease. Sage contains the
antioxidants carnosic acid and rosmarinic acid. These compounds are thought to protect the brain from oxidative
damage (Singhal et al., 2014).

The sage which is a medical and aromatic plant is used as spice, protection methods and prolong shelf life
successfully in food. The sage delays or decreases formation of microorganisms, therefore used in order to prevent
spoiling of food. The sage can be used as alternative protective material in foods and in pathogen control. In order to
prevent or delay oxidative deformation, sage which contains antioxidant material is used as additive material in foods.
Salvia officinalis has a commercial importance in food industry as resource of natural antioxidant. Some researchers
determined that there is a firm relation between food and medical natural antioxidant resources, phenolic components
and antioxidant activity quality. In the studies carried out in this issue, it was stated that antioxidant effect of sage is
especially depends on phenolic components (Table 3). Phenolic components found in the sage are rosmarinic acid,

carnosic acid, salvianolic acid, flavonoids, cinnamic acid derivatives, coumarins, tocopherols and phenolic acids
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(Sensoy, 2007). Sage includes carnosic acid, carnosol and metyl carnosate components and have strong antioxidant
activity according to thyme species (Pizzale et al., 2002)

In the studies made on salvia plant it is found that its antioxidant features are related to rosmarinic acid and
carnosic acid. The phenolic compounds in salvia are rosmarinic acid, carnosic acid and salvianolic acid (Sensoy, 2007).
In another study, salvia was added to the drinking water of rats and mice for two weeks and as a result, it was seen that
salvia has an antioxidant effectiveness (Lima et al., 2005).

Roman et al. (2009) showed in their study that the efficiency of ultrafiltration process by obtaining of Salvia
officinale concentrated extracts, with a very high antioxidative activity.

In the study on the shelf life of meat, sage extract were found to be a significant effective in improving
microbiological quality and prolonging the shelf-life of the minced beef to day seven of retail display (Ahmed and
Ismail, 2010).

Since the beetles can cause severe damages in the quality of the seeds and the sage prevents beetle formation in
seeds, legumes are stored (Dal et al., 2001) with several sage leaves, so it can be used as an insect repellent. Because the
long storage time of legume seeds is important for its physical and biological quality, it was stated that sage can be used
for the storage of the seeds (Altindal and Altindal, 2011). In the recent studies, it was focused on that the oil of Salvia
officinalis can be used for the biologic control of insects. Sage essential oils spread faster than synthetic extracted
components and also do not harm useful bugs. So the sage essential oil can be used in biologic insect control.

Sage has allelopathic effect on other plants. Altindal and Altindal (2013) analyzed the allelopathic effect of sge
and Turkish oil of thyme under in vitro conditions. In the study, sage essential oil increased the germination of the seed
and the length of the plant and its root. In another study on this issue, it was stated that it can be used for the
germination and the radical growth on Raphanus sativus L., Lactuca sativa L. and Lepidium sativum L. plants
(Arminante et al., 2006).

Toxicity and adverse reactions of sage oil

In overuse of sage, nausea, vomiting, stomachache, palpitation, hot flushes and dizziness can be seen and it
also may increase the blood pressure of hypertension patients. Since it contains estrogen and stimulates uterine muscles,
it should not be used in pregnancy (Winston, 2002) and since it contains features that reduce breast milk (Mills et al.,
2006) it should also not be used by nursing mothers. Also because it contains some substances that increase the
miscarriage risk, it should not be used by pregnant women. Due to the fact that sage contains camphor substance, it is
thought that hepatotoxicity (liver toxicity) and neurotoxicity (neural system toxicity) may be seen in very high doses
because of this substance. In very high doses, the toxic effect may be seen in liver and neural system (Khalil and Li,
2011). Besides, sage contains high amounts of thujone substance that may cause contraction and spasm. Thujone
substance is a neurotoxin and in overuse indications like formication can be seen.

Initial studies show that sage may have a hypoglycemic effect and may lower the blood sugar (Sa et al., 2009).
Accordingly, diabetic patients that use sage should regularly measure their blood sugars.

Epilepsy patients and people with diseases related to neural system accompanied by contractions should not
use sage more than that is used in food (Baricevic and Bartol, 2000). The reason of this is the thujone substance that
may stimulate contractions and is toxic in high doses.

Arica et al. (2012) stated that the accidental oral usage of the sage essential oil, which was prepared by an

herbalist to be applied to the skin, by a two-month-old baby, caused convulsional poisoning.
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Adekomi et al. (2013) analyzed the effects of sage leaf extract on the kidney and livers of male Sprague
Dawley rats and in the study they determined that sage is neither hepatotoxic nor nephrotoxic on rats’ kidneys and

livers.
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Abstract

The population of the world is increasing day by day and the value of agricultural
production is also emerging in order to meet the nutritional needs of this population. Agricultural
areas need to be protected in order to meet these nutritional needs. However, in recent years,
pollution in the agricultural areas and the deterioration of natural resources have not only affected
human health but also caused the destruction of nature. For this reason, organic agriculture, which is
a production system that will affect the nature and human health in the world at least, has been
accepted and has increased every year. The most important problem of strawberry cultivation is
undoubtedly the difficulties in supplying healthy seedlings. Also, as in all fruit species, selection of
varieties in strawberry cultivation is of great importance. It is possible to produce high quality and
satisfactory production, but the seedlings, which are the plant material, with high efficiency and
high-quality varieties to ensure the production of seedlings free from diseases and pests. In this
study, the use of different organic fertilizers and strawberry seedlings without using synthetic
chemicals, pesticides or synthetic fertilizers in strawberries, which have been used in many areas in
recent years and the consumption of which is used in different ways, is mentioned.

Keywords: Organic fertilizer, Strawberry, Seedling

Introduction

Berries are in the group of berries. Strawberry's homeland is North and South America.
Along with the temperate climate zones of the northern hemisphere, the Southern hemisphere is
also widely cultivated. The United States, Europe, South and East African countries, New Zealand,
Australia, and Japan are the countries that produce the most strawberries. Strawberry fruit is widely
used in the production of jam, marmalade, ice cream, pastry, and liquor as well as fresh
consumption. In addition, it can be stored in the deep freeze, canned, fruit juice is obtained and has
become an indispensable part of industrial establishments producing milk and yogurt in recent years
(Ozdemir, 1999). Strawberry cultivation has an increasing potential in the world and in our country.
Strawberry cultivation in almost every region of our country allows strawberry fruit to be available
in the market for a longer period of time. The fact that strawberries can be sold especially in the
season when other fruits are not available in the market provides a good source of income for the
producers, while at the same time it is a pleasant species that appeals to the palate and satisfies the
need for fruit (Kiligel, 2005). Another factor that is effective in strawberry growing is the benefits
of strawberry for human health and nutrition. This fruit is especially rich in vitamin C and can be up
to 100 mg in 100 grams of vitamin C, 92 g water, 0.6 g protein, 0.4 g fat, 0.5 g fiber is available.
Strawberry is also rich in cellulose, which plays an important role in facilitating digestion. It is now
known that strawberries have cancer prevention properties due to their high content of ellagic acid.
In addition, 100 g of strawberry fruit yields 40-45 calories and contains a significant amount of
salicylic acid, vitamins A, B, calcium, iron, phosphorus and a small amount of bromine, silicon,
iodine and sulfur (Ozdemir, 1999).
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Studies on strawberry seedling production showed that the seedlings obtained from the
plants grown at high altitudes were more tight and rich in carbohydrates. These seedlings were
grown in lower altitude regions and it was found that higher amounts, earlier and better quality fruit
production was possible than the cultivation with seedlings obtained from lowland conditions
(Tiremis et al.,1996). In a study conducted to determine the effects of seedlings locations on yield
and quality, it was determined that seedlings produced in highland conditions gave better results
than seedlings produced in lowland conditions. It was reported that obtaining seedlings from the
plateau conditions affected the yield and quality positively (Donnan, 1998).

The use of various agricultural inputs (synthetic mineral fertilizers, synthetic chemical
pesticides, etc.) has increased, especially in order to increase production in agriculture due to the
rapid increase of the world population and rapid development in industrialization in recent years. As
a result of this, the remnants of pharmaceutical products, degradation of natural balance and
environmental pollution have become a threat to human health and the sustainability of natural
resources. Due to these negativities, producers and consumers come together and aim to re-establish
the ecological balance, which is disrupted by faulty practices, by using conscious agricultural
techniques and natural inputs, together with live and sustainable agro-ecosystem. put forward the
idea (Anonymous, 2004). Organic farming; without using synthetic chemical inputs and drugs in
production; It is a controlled and certified form of agricultural production, from production to
consumption, with the use of inputs permitted under regulations. The aim of organic agriculture;
soil and water resources and air pollution, environmental, plant, animal and human health are to
protect the maximum degree (Kirazlar, 2001). Many studies conducted today show that most of the
organic materials, which are considered as waste, can be a source of organic matter and plant
nutrients by direct addition to soils or they can be used as a growth rate with mixtures (Ozeng,
2004; Benito et. al, 2005a, b). The most important source of organic matter in our country is barn
manure (Bayindir et.al, 2004). However, it has been determined that many vegetable wastes can be
a good source of organic matter (Sonmez et.al., 2002., Kiitik and Cayc1 2005). The amount of
organic matter that the plant wastes provide to the soil varies depending on the amount of waste, the
type of plant, the cultivation method and climatic conditions.

Hancock et al. (1999), strawberries yield per plant and a positive relationship between the
number of plants produced by the plants stated that the fry.

Tiiremis (1996) as a result of the seedling production experiment made by the seedlings,
showed significant differences in terms of body thickness, the fruit yield potential of thick-stemmed
seedlings has been found to be higher. The researcher obtained more seedlings from Adana,
October, November and December plantings compared to April and May plantings. It was also
emphasized by Tiiremis (1996) that taking the planting date earlier than the normal planting date
(April) causes increases in the arm yield. The use of refrigerated strawberry seedlings in Turkey yet
fully settled, the seedlings are still observed that some strawberry growers in obtaining parcels of
production. It has been shown in some studies that this situation increases the yield potential as well
as increases many diseases and pest problems. Seedlings obtained from seedlings, production parcel
seedlings and earliness and plant development, yield and quality are superior to the results revealed
in the studies (Kaska et al., 1984).

Hart et al. (2000) stated that strawberries respond better to soils with organic matter, adding
straw or green fertilization before planting in plant breeding; recommended plant to be tested for
soil performance before planting. The same investigators stated that the application of 3.4-4.5 kg
N/da may be sufficient during planting in strawberries. Strawberry plant during planting or after
planting; it is recommended to give nitrogen to 3.97-5.67 kg/ha in order to improve the growth of
the plants, rooting and arm formation (Mahler and Barney, 2000). Many studies have been
conducted on the effects of strawberry seedling quality on fruit yield. It is stated that the yield is
higher in the cultivation with coarse stem seedlings (stem diameter more than 10 mm) (Zurawicz
and Dominikowski, 1993).
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It is stated that the burnt farm manure is very expensive and increasing the weed problem in
the field increases the cost and thus the producers are looking for different materials that increase
the yield and quality (Tiiremis et al., 1996).

Burnt farm manure, which positively changes the physical characteristics of the soil, has the
power to absorb more nutrients; It is stated that nutrient ions which are held in the solid phase in the
soil are partially released by burnt farm manure and therefore chemical fertilizers applied to the soil
can be transported more from soil to plants, especially phosphorus (Tiiremis et al., 1996).

Within the scope of organic agriculture as fertilizer and soil conditioner; manure, fertilizer
sherbet, plant residues (green manure plants), peat, mushroom production waste and other organic
media, straw, compost of plant residues, organic household waste composts, bark, wood waste,
seaweed, animal waste and their processed products (leather dust, raw bone, leather dust, blood
dust, meat, horn and nail, hair and wool wastes, etc.), various rocks (limestone, tuff, phosphate rock,
etc.), sulfur and rock flour have been reported to be used (Gaur,1992) .

Guvenc and Yildirim (1999), horticultural crops in the growing demand for organic
materials that improve the soil with each passing day of different organic residues stated that it is
compulsory to be reworked.

Results

Organic strawberry seedling cultivation seems possible under these conditions. However,
only green fertilization and farm manure are not sufficient for the nutrition of the plant, and for this
purpose, the use of natural rocks and humic acid sources permitted in the regulation of organic
agriculture is required. For this purpose, it is necessary to carry out more extensive researches in
which such materials will be tested in the future. Cultural measures in organic strawberry
cultivation, soil management, the usability of different organic nutrients, disease, weed, and weed
control methods and preparations that can be used in the struggle against the development and
transfer of these studies to producers is very much needed.
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Abstract

In this study a micropropagation protocol was developed for Morus nigra L. (black mulberry) using shoots of nodal
explant obtained from glutton branch of adult tree. Explants were placed onto MS (Murashige and Skoog) medium
containing 1 mg /L IBA (indole butyric acid)+0.50 mg/LBAP (benzyl amino purine), 1 mg/lIBA + 0.75 mg/l BAP), 1
mg/l IBA + 1 mg/l BAP, 2 mg/l IBA + 0.50 mg/IBAP, and 2 mg/l IBA 2 mg/l IBA + 0.75 mg/IBAP, and 2 mg/l IBA +
1 mg/1 BAP after sterilization. The cultures were incubated in a culture room at 24+2 °C with a 16-h photoperiod under
2500 lux light irradiance explants. The MS basal medium during the rooting stage was supplemented with 0, 4, 6 and 8
mg/l NAA (naftalen acetic acid). The highest shoot number (5.40) and shoot lenght (1.43 cm) were obtained from 1
mg/l IBA + 0.50 mg/l BAP and 2 mg/l IBA + 1 mg/l BAP combination, respectively. For rooting stage, different
concentrations of NAA (0, 4, 6, and 8 mg/l) were added. 8 mg/l NAA gave the highest rooting percentage (84 %) during
the rooting stage.

Key words: Morus nigra, tissue culture, nodal explant, BAP

INTRODUCTION

Mulberry (Morus sp.) has been domesticated over thousands of years and has been adapted to a wide area of tropical,
subtropical, and temperate zones of Asia, Europe, North and South America, and Africa. There are approximately 68
mulberry species (Morus) in the World (Davis, 1972). Mulberry is well known for its economic importance in the
sericulture industry as its foliage is used as food for silkworms. About 1000 species of mulberry are cultivated
worldwide and could be classified into foliage, fruit, timber or ornamental use. Conventionally, techniques for the
propagation of mulberries involve cutting, grafting and sowing seeds, depending on the cultivar. Certain limitations
exist for cutting and grafting, such as low survival rate, difficulty rooting and low multiplication rate due to the
physiological state or environmental factors (Lu, 2002). It is a perennial tree or shrub as an a large number of uniform
plantlets in a short time and economically important plant used for sericulture The offer potential means not only for
rapid mass economic importance of mulberry is primarily due to its multiplication of existing stocks but also for the
leaf, which is being used for feeding the silk producing (Ercisli and Orhan 2007).

Conventionally, mulberry is propagated by cuttings as well as through seeds. Often cuttings prove difficult to root, thus
posing problems for mulberry breeders. Propagation through seed is undesirable because of enormous heterozygosity in
the plants resulting from cross pollination. (Anis, 2003). Tissue culture techniques such as micropropagation provide a
fast and dependable method for production of a large number of uniform plantlets in a short time and offer potential
means not only for rapid mass multiplication of existing stocks but also for the conservation of important, elite and rare
plants (Zaki et al.,2011). Tissue culture techniques such as micropropagation Mulberry belongs to the Moraceae family
and to the provide a fast and dependable method for production of genus Morus. The offer potential means not only for
rapid mass economic importance of mulberry is primarily due to its multiplication of existing stocks but also for the
leaf, which is being used for feeding the silk producing conservation of important, elite and rare plants. Plant cell and
tissue mulberry varieties with higher leaf yield are importantculture has contributed significantly to Crop improvement
to sustain profitability in sericulture (Zaki et. al., 2011). Since mulberry fruit is good for human consumption, many
commercial products such as jam, marmalade, frozen des-serts, pulp, juice, paste, ice cream, and wine are produced
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from it (Koyuncu 2004). M. nigra fruit has good source of directly derived from the proteins of the mulberry leaves
several phytonutrients and contain high amounts. For targeted crop improvement through biotechnological approaches,
attempts have been made to standardize in vitro regeneration protocols in different mulberry varieties. The rapid
development of tissue culture technology provides an alternative method to mass produce certain plants with desirable
traits.

The present study was undertaken to determine the culture conditions for rapid induction, regeneration and proliferation
of mulberry plants.

MATERIAL AND METHOD

The plant material of the research consisted of black mulberry trees which grow naturally in Mahmatlar region of
Isparta. Shoots of nodal explant obtained from glutton branch of adult tree were used for explant. Firstly samples were
washed first in tap water. Then 70% ethyl alcohol solution for 3 minutes, following into 1-2 drops of Tween 20 added
10% sodium hypochlorite solution 20 min. After 3 repeats with sterile distilled water for 5 minutes sterilization has
been completed. Murashige and Skoog’s basal medium was used. For the preparation of a given volume of MS
medium, the desired volume of the stock solution from macrosalts, microsalts, vitamins and iron source were added to
known quantity of double distilled water. To this solution 30 g/L sucrose and 1g/L agar was added. This solution was
heated till agar got dissolved completely. It was then cooled and the pH of medium adjusted between 5.6-5.8 using 0.1
N NaOH or 0.1N HCI. Prepared MS medium 10 ml in 2.5x15 cm culture tubes autoclaved at 121 °C, 1.2 atmospheric
pressure.

Control (Basal MS medium), 1mg/l IBA + 0.50 mg/l BAP, 1mg/l IBA + 0.75 mg/l BAP ; 1 mg/l IBA + 1mg/l BAP; 2
mg/l IBA + 0.50 mg/l BAP, 2 mg/l IBA + 0.75 mg/l BAP; 2mg/l IBA + 1 mg/l BAP combinations were used for shoot
regeneration stage; and for the rooting stage 0, 4, 6, 8 mg/l NAA added.

Sterilization was performed for 15 minutes. The cultures were incubated in a culture room at 24+2 °C with a 16-h
photoperiod under 2500 lux light. After 45 days of inoculation, the numbers of shoots per explant (shoots/explant),
average shoots length (cm), were determined.

Statistical Analyzes

Statistical analyses were performed with the General Linear Model using SPSS (V.22; Statistical software, SPSS. Inc.,
USA). Analysis of variance was performed. The differences among means were analyzed using the Duncan’s multiple
range test at P < 0.05 significance.

RESULTS AND DiSCUSSION

The effects of growth regulators on different shoots and average shoot lengths in different combinations were
statistically significant (p<0.05) (Table 1). The number of shoots from 2.98 in the control medium was 5.40 in the
medium with 1 mg /1 IBA + 0.50 mg / | BAP. The shortest shoot length was obtained from the control application with
1.19 cm when the longest were obtained from the application of 2 mg /1 IBA + 1 mg /| BAP with 1.46 cm. The highest
shoot number (5.40) and shoot lenght (1.43 cm) were obtained from 1 mg/l IBA + 0.50 mg/l BAP and 2 mg/l IBA + 1
mg/l BAP combination, respectively (Figure 1.)
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Figure 1. Regenaration of black mulberry nodal segments

Table 1. Effect of different concentrations of IBA and BAP on multiple shoot induction

Medium Number of shoots Shoot length (cm)
Control 2.98+0.12d 1.19+0.09¢
1mg/l IBA + 0.50 mg/l BAP 5.40+1.58a 1.36+0.05b
Img/l IBA + 0.75 mg/l BAP 4.74+0.65b 1.39+0.13b
1mg/l IBA + 1 mg/l BAP 4.77+0.34b 1.38+0.96b
2mg/l IBA + 0.50 mg/l BAP 4.79+0.27b 1.38+0.08b
2mg/l IBA + 0.75 mg/l BAP 4.66+0.35¢ 1.39+0.11b
2mg/l IBA + 1 mg/l BAP 4.72+0.45b 1.43+0.06a

*Values within a column followed by different letters are significantly different (P < 0.05).

Concentration of 4, 6, 8 mg/l of NAA effects on rooting percentage and root numbers were found significantly. Rooting
percentage was 53.86% in control medium when 84% in added 8 mg/l NAA medium. Number of roots were 11.25 in 8
mg/l NAA whwn the 5.29 in control medium. Application of 8 mg/l NAA was found the best medium for rooting

(Table 2)
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Table 2. Effect of various concentrations of IBA on root induction

Concentration of NAA Rooting percentage (%) Number of roots
Control 53.86 5.29+0.16¢

4 mg/l NAA 62.25 6.02+0.45b

6 mg/l NAA 71.36 6.5440.36b

8 mg/l NAA 84.00 11.25+0.10a

*Values within a column followed by different letters are significantly different (P < 0.05).

The nodal segment, which had a pre-existing meristem, is suitable for clonal propagation because it is easily
manipulated, has a high proliferation rate and maintains clonal fidelity (Lu, 2002, Vijaya Chitra and Padmaja 1999).
The regeneration potential from the nodal segments of Morus nigra L as observed in present work was attention
creating. On MS medium as control, explants showed no response for a couple of weeks. Same results were obtained by
Hussain et al. from nodal explants of Morus laevigata. The production of shoots from nodal segments was also
established by Anis et al.. But these workers achieved shoot multiplication by culturing explants on MS medium
fortified with BAP (2.5 mg/l) along with Glutamin (1 mg/l).This medium facilitated the elongation of shoots and
sprouting of nodal segments from In vitro grown micro cuttings. Chitra and Padmaja (1998) reported that in vitro
proliferated shoots were multiplied rapidly by culture of shoot tips on MS medium with BAP (0.5 and 1.0 mg/l) which
produced the greatest multiple shoot formation. Multiplication was also achieved by culture of shoot tips on MS
medium with BAP (4.0 mg/l) and GAs (0.05 mg/l) which facilitated the elongation of shoots followed by sprouting of
axillary buds of in vitro grown shoots and A high frequency of rooting (86.7%) with development of healthy roots was
observed from shoots cultured on medium with 2,4-D (1.0 mg/l). Several studies have indicated that themedium
composition and culture environment have an important role in the modulation of morphogenic reaction in
micropropagation (Amancio et al., 1999; Baker et al., 1999). Desai et al (2018) reported that highest shoot induction
response was recorded on Murashige and Skoog (MS) medium supplemented with 2 mgl-1 6-benzylaminopurine (BAP)
and 0.2 mgl-1 1-naphthylacetic acid (NAA). During shoot multiplication stage, shoots were best multiplied on MS
medium supplemented with 0.2 mgl-1 BAP which produced maximum number of shoots (6.75 £ 0.48) and leaves (29.3
+ 0.85). In vitro developed shoots were successfully rooted on MS medium supplemented with 0.5 mgl-1 Indole- 3-
butyric acid (IBA) which produced highest number (16.25 + 0.63) and length (7.30 + 0.16 ¢cm) of roots. Similarly Anis
et al. (2003) obtained maximum number of shoots on MS supplemented with 2 mgl-1 BAP + 0.2 mgl-1INAA + 25 mgl-
1 aspargine + 1 mgl-1 glutamine. Instead of checking the effect of various auxins and their combinations (NAA, IBA
and IAA), present investigation used different concentrations of IBA for in vitro root induction. Kalkisim et al. 2013
reported that the MS medium, supported with BAP (2.0 mg/L), TDZ (0.1 mg/L) and NAA (0.25 mg/L), was the most
effective with respect to trunk regeneration and all other parameters. The shoots obtained from in vitro were taken to
rooting mediums. In rooting mediums the best rooting percentage and the number of roots per explant were obtained
with a combination usage of BAP (1.0 mg/L) and NAA (0.5 mg/L). Similarly, Zaki et al. (2011) pointed in their study
on the micropropagation of black mulberry plants, shoot regeneration values obtained from the media enriched with 0.5
mg /L and 1.5 mg / L BAP were 80% and 90% respectively. The maximum number of shoots and shoot lengths per
explant. Sajeevan et al. (2011) obtained a maximum regeneration value of 68.33% from the environments where BAP
was 1.0 mg / L in their studies with white mulberry. Our results are supported by the these results.
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Abstract

The purpose of this study was to improve the rheological parameters of the wheat flour dough
substituted with grape seed flours (GSF) by using glucose oxidase (GO). GSF were obtained by
separating, drying and grinding of the seeds from the grape pomace that is the by-product of wine
industry. Okiizgozii (red grape variety) seed flour (OSF) and Narince (white grape variety) seed
flour (NSF) was added at O, 5, and 10% levels in replacement with bread wheat flour. GO was
added at 0, 50, and 100 ppm concentrations. The rheological properties of the dough, substituted
with OSF, NSF and GO were recorded in the texture analyser device by using Kieffer dough
extensibility system and the Dobraszczyk/Roberts (D/R) dough inflation system. The substitution of
OSF and NSF was showed a significant decreasing effect on the area (Karea) under Kieffer force—
distance curve simultaneously with the increase of the substitution level. Addition of 50 ppm GO in
to OSF doughs was led to a significant increase at both Kieffer maximum extensibility (Kex) and
Karea. (from 12.80 mm to 20.92 mm and from 164.57 g.s to 325.18 g.s respectively) while addition
of 100 ppm GO was not had a similar improving effect. On the other hand improving effect of GO
on NSF containing doughs were found at the 100 ppm usage levels of GO by measuring with
Kieffer dough extensibility system. Extensional rheology of experimental doughs was measured
with the D/R dough inflation system. The substitution of OSF or NSF had the significant effect
(P<0.01) of decreasing the tenacity (P, mm), extensibility (L, mm) and baking strength (W)
simultaneously with the increase of the substitution level. The advantage of using GO is clearly
evident in dough D/R inflation system values. With the addition of GO, P, L and W values of the
doughs increased significantly compared to the ones without GO. In particular, both P and W values
of 5% OSF or NSF doughs gave similar results with the control sample by using 50 ppm GO. On
the other hand, it was found that the rheological properties of dough containing 10% NSF and 10%
OSF could be partially improved in the case of using 100 ppm GO. As a conclusion, by regarding
Kieffer and D/R together; OSF or NSF at 5% levels can be added in to bread formulations to benefit
their functional properties without impairing dough rheological properties much more. Furthermore
rheological properties of their doughs can be improved by using 50 ppm GO.

Key words: Bread, dough, D/R dough inflation system, glucose oxidase, grape seed, rheology,
Kieffer,

INTRODUCTION

Grape pomace, includes the skins, seeds and, in some cases, the stems, is obtained as a by-product
of grape juice and wine processing. Grape seeds separated from grape pomace are an excellent
source for usage as a food additive because of their valuable nutrient components. 40 % fibre, 16%
essential oils, 11% protein and 7% phenolic compounds are found in the proximate composition of
grape seeds. Various researches represents the higher antioxidant activity and high total phenolic
contents of grape seeds (Rockenbach et al, 2011; Nunes et al., 2016; Chen and Yu, 2017).

Rich composition of grape seeds in terms of phenolic compounds, total dietary fiber, total lipid,
magnesium and phosphorus content is reported by Giil et al. (2013). Grape seeds are associated
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with also antimicrobial effects (Mohammad et al., 2019), cholesterol-lowering activity (Ngamukote
et al., 2011, Kandasamy et al., 2016), cardioprotective properties (Nunes et al., 2016), anti-
inflammatory (Pallarés et al., 2013), anticarcinogenic, excellent protection activity against oxidative
stress and free radical-mediated tissue injury (Bagchia, et al., 2000), valuable source of antioxidant
fibers (Costa et al., 2019) and anti-arthritic effects (Ahmad et al., 2013).

During wine production huge amounts of grape pomace occur which cause storage and
environmental problems. However as stated above it has a potential rich source of natural
antioxidant and other healthy compounds. Therefore, converting of this by product to a value added
product for the industrial and economic point of view is very important. Various studies have been
done on the use of grape pomace and grape seed flour (GSF) in different food products particularly
in bakery products. Acun and Giil (2014) used grape pomace and GSF in cookie formulations.
Grape pomace was used by Giil et al. (2018) as an ingredient to enhance the nutritional and
functional properties of gluten-free cookies. Giil et al. (2017a) investigated the effects of grape
pomace powder on rheological characteristics of wheat flour dough. Our previous study focused on
the consumer acceptability of bread produced from by-products of wine industry (Giil et al., 2017b)
indicate that; flours of these by-products, can be used in bread formulations with acceptable
consumer preference up to a certain supplementation level.

Bread quality and also rheological properties of the bread dough are negatively affected after a
certain additional level of grape pomace or GSF thus, they do not contain gluten. In one of the
studies (Mironeasa et al., 2012) it is mentioned that GSF above the level 5% has an increasing
effect on amylase activity while has a decreasing effect on dough’s consistency.

Deteriorative effects of GSF on rheological properties of dough can be improved by using different
oxidative enzymes such as glucose oxidase. Glucose oxidase has a positive effect on rheological
properties of bread dough by strengthening of gluten network structure (Giil et al., 2009). Liu et al
(2018) reported that continuous and highly dense gluten network was occurred when whole wheat
dough treated with GO. Oxidation of B-D-glucose to gluconic acid is catalyzed from glucose
oxidase (B-D-glucose:oxygen 1-oxidoreductase; EC 1.1.2.3.4). Molecular oxygen is used as an
electron acceptor in this reaction and hydrogen peroxide is produced simultaneously (Bankar et al,
2009). Thus leads to formation of disulfide and non-disulfide bonds.

Most prior studies have focused on the effects of grape seeds flours or extracts on the dough and
bread quality. However, to the best of our knowledge studies regarding to improve their effects on
rheological properties of dough by using glucose oxidase (GO) have not been undertaken.
Therefore, the aim of the study was to evaluate the effects of combinations of both GSF and GO at
different concentrations on some rheological properties of bread dough.

MATERIALS AND METHODS
Materials

Berad wheat flour was purchased from Berberoglu Gida Sanayii ve Ticaret A.S. (Burdur, Turkey).
GSF: Drying and grinding proseses of grape pomace was made according Giil et al. (2013). After
grinding and sieving to under 300 pm, Okiizgozii (red grape variety) seed flour (OSF) and Narince
(white grape variety) seed flour (NSF) were vacuumed packed and stored at -18°C until further
analysis.

Glucose oxidase: Gluzyme Mono 10000BG (GOX, 10000 GODUF/g) was supplied by
Novozymes (Novozymes Dis Ticaret Ltd.Sti, Istanbul, Turkey). All other chemicals used were of
analytical grade.

Experimental design
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OSF and NSF were added at 0-5 and 10 % levels in replacement with bread wheat flour seperately.
GO was implemented as 50 and 100 ppm in to each wheat flour- GSF or NSF mixture. All
experiments were carried out in triplicate.

METHODS
Chemical and physicochemical properties of bread wheat flour

Moisture (AACC Metod, 44-01.01), ash (AACC Method 08-01.01), protein (AACC Method 46—
12.01), wet and dry gluten and gluten index (AACC Method 38-12.02), sedimentation (AACC
Method 56-60.01) falling number (Method 56-81.03), and farinogram (AACC Method 54-21.02)
values of wheat flour was determined according to American Association of Cereal Chemists
Methods (AACC, 2000).

SMS/Kieffer dough and gluten extensibility test

Rheological properties of doughs prepeared with different amounts of OSF, NSF and GO were
tested by using SMS/Kieffer Dough and gluten extensibility ring of Texture analyser (TA-XT2,
Stable Micro Systems, Surrey, UK) according to the methods of Kieffer et al., (1998). Test
parameters; pre-test speed: 2.0 mm/s, test speed: 3.3 mm/s, post-test speed: 10.0 mm/s, distance:
75mm, trigger force: auto - 5g, data acquisition rate: 200pps were applied by using 5 kg load cell.
Brief summary of this method as follows: 9.73 g flour or flour mixture was weighed and 0.2 salt
was added in to it. Accurate amount of water for each mixture was added. The amount of water
added and kneading time were adjusted accordingly to farinogragraph test results. After kneading,
dough was roled gently in to a ball. And then in to a sausage shape. Dough was placed on the
grooved base form, after placing the top form excess dough was removed, which from the sides
with a spatula. This form was cut the dough sample in to strips and allowed the dough to relax,
whilst preventing moisture loss. Then dough were relaxed for 40 minutes at a constant relative
humidity and temperature (at aroun 24 -C). After relaxation time test was performed with Kieffer
rig. Maximum force “resistance to extension”, mean distance at max. force 'extensibility' and area
under the curve were measured.

Dobraszczyk/Roberts (D/R) dough inflation test

Baking peformance of dough is related to its rheological properties. D/R Dough Inflation test are
applied to predict baking performance of dough under strain likes baking expansion. A sheet of
dough is inflated with air which is generated by a piston of Texture Analyser. Pressure to inflate of
the dough sheet and the volume of the inflated dough sheet are measured (Anonymous, 2019).

The rheological properties of control dough and doughs containing different amounts of OSF, NSF
and GO were measured using a D/R dough inflation system of a texture analyzer (TAXTPIus;
Stable Micro System Ltd., Godalming, UK) according to the procedure established by Dobraszczyk
(1997). Brief summary of this method as follows: on the basis of the 100 g flour or flour mixture
2% salt, water according to farinograph water absorbtion values were added. Then these mixutures
were kneaded at 25+1 °C for 6 minutes. Dough samples were placed on the the preperation board
and rolled out to 8 mm thickness. Doughs were cut in to 55 mm diameter with circular sample
cutter. Doughs were pressed for 30 seconds under the pressure by using press base which
subsequently compressed each sample to a fixed thickness of 2.67 mm. Then dough samples were
allowed to rest until 30 min. After resting D/R dough inflation system was performed with
parameters as; pre-test speed: 8.63 cm?/sn, test speed: 26.70 cm?®/sn, volume : 2.000.000 mm?,
Trigger volume: 30.000 mm3). Tenacity (P, mm); the maximum pressure required during inflation
of the buble, extensibility (L, mm); the length of the curve up to the point of rupture and baking
strength (W); the deformation energy necessary to inflate the sample values of the doughs were
measured.
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Statistical analysis

Statistical analysis of the doughs prepared with different rates of OSF and NSF including different
quantity of GO or not were evaluated according to Duncan’s multiple range test with significance
defined at P < 0.01. Analysis of variance (ANOVA) was performed by using the software,
statistical package for social science (SPSS 16.0). All the analysis was done in triplicate.

RESULTS AND DISCUSSIONS

Chemical and physicochemical properties of bread wheat flour

Proximate composition and some physicochemical properties of bread wheat flour used for
prepearing control doughs and grape seed added doughs are presented in Table 1.

Table 1. Some properties of bread wheat flour

Analvsis Bread Wheat Flour
Moisture (%) 13.23 + 0.07
Ash (%) 0.61 £0.01
Protein (%) 10.44 +0.13
Wet aluten (%) 30.65 +0.03
Drv aluten (%) 10.29 + 0.26
Gluten index (%) 93.74 +1.28
Sedimentation (ml) 32.3+0.58
Fallina number (s) 305+ 7.00
Farinoaraph parameters

Water absorbtion capacity (WAC., %) 62.0 £0.1
Douah development time (DDT, min) 1.7+ 0.14
Stability (STB. min) 12.3 +£0.54
Softening 12. minute (SFT12, BU) 35.0+8.00

Moisture, ash and protein contents in wheat flour were found as 13.23 = 0.07 %, 0.61 = 0.01%,
10.44 £ 0.13%, respectively. According to Turkish Food Codex Notification No. 2013/39 on wheat
flour (Anonymous, 2018) bread wheat flour should not have to moisture more than 14.5%, ash
content of it should be between 0.7-0.8% and protein content at least %10.5, sedimentation at least
26 ml, and falling number should be at least 250 seconds. Wet gluten, dry gluten and gluten index
and farinogram values of wheat flour indicated that it is a good quality flour and can be used at
bread making. When all chemical and technological characteristics of wheat flour were observed it
meets nearly the criteria of Turkish wheat flour standards.

SMS/Kieffer dough and gluten extensibility test results

SMS/Kieffer dough and gluten extensibility test results of both OSF and NSF containing doughs
with or without GO are presented in Table 2.

Table 2. SMS/Kieffer dough and gluten extensibility values of dough prepeared with different
amounts of GSF and GO®W

GSF GO Rmax ¢ Extensibility Area
(%) (ppm) (9) (mm) (9:5)
0 46.10¢ 14.49¢°f 250.14¢f
0 (Control) 50 53.00° 16.02¢ 470.98%
100 61.98° 16.06¢ 497.108
0 45,179 12.809" 164.57"
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5 % OSF? 50 35.721 20.922 325.18%

100 34.219 12.679" 200.46fh

0 37.86¢f 13.577 194.53fdh

10 % OSF 50 38.54¢f 17.90¢ 210.41fn
100 38.34¢f 12.22h 179.95%"

0 37.26¢f 19.55P 279.03¢%

5 9% NSF3 50 48.07¢ 21.272 366.18¢
100 65.20° 17.24¢ 425,95

0 39.97¢ 13.55 155.45h

10 % NSF 50 34.279 14.94d% 191.26fn
100 46.434 13.269" 240.60¢f

@: There is no statistically significant difference between the averages indicated by the same
letter in the same column (p<0.01).

@: OSF: Okiizgodzii seed flour

): NSF: Narince seed flour

®): Rmax: Maximum force resistance to extension

When compared with the control sample (46.10g) which contain no GSF and GO, the addition of
5% OSF did not change the Rmax (45.17g) while increasing the addition rate to 10 % caused a
significant decrease (p<0.01) in this value (37.86g). On the other hand NSF contributed to the
further reduction of Rmax values. However, there was no statistically significant difference between
the 5% and 10% addition levels of NSF. The addition of 5% OSF reduced the extensibility values
of the doughs, whereas the 5% NSF caused a significant rice on extensibility. There was no
significant difference was found between the extensibility values of control and 10% levels of OSF
and NSF. When all samples were compared in terms of area values, it was determined that the
highest area value was obtained with the use of 5% NSF. This may be arisen from the high
extensibility value of this dough sample.

Effects of GO at O, 50 and 100 ppm usage quantities can be seen from the Table 2. Rmax was
increased significantly from 46.10 g to 53.0 g and 61.98 g with the increasing rates of GO from 0 to
50 and 100 ppm respectively. The extensibility of control dough also increased slightly with the
addition of GO. However, the addition of 50 or 100 ppm of GO did not create a statistical difference
on this value. The addition of GO significantly increased the area value but as on extensibility
values incresing levels of GO from 50 ppm to 100 ppm did not made any significant change on area
values of control dough.

The addition of GO to OSF containing flours did not cause a significant change in the Rmax
futhermore a limited drop was observed in the samples with 5% OSF. The addition of 50 ppm GO
to flour containing 5% and 10% OSF did not have a significant effect on the Rmax of the dough.
However, the addition of 50 ppm of GO gave a statistically significant increase in the area and
extensibility values of the both 5% and 10% OSF added doughs. On the contrary this positive effect
of 50 ppm GO was not seen when its usage levels was increased to 100 ppm. This may be due to the
excessive oxidation that may occur as a result of the high levels of GO. Over oxidation leads to a
decrease in the elasticity of the dough.

The use of GO was increased the Rmax values of dough samples containing NSF significantly. The
positive effect of GO on Rmax and area values was particularly detected when it was used at 100
ppm level.

As a result, since the addition of OSF had less negative effect on the rheological properties of the
dough than the addition of NSF, the use of 50 ppm GO in the dough containing 5% OSF improved
the rheological properties. Since the NSF had a more negative effect on the dough structure, it was
possible to eliminate this negative effect to some extent by adding 100 ppm of GO.
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Dobraszczyk/Roberts (D/R) dough inflation test results

D/R dough inflation values (p, L and W) of dough prepeared with different amounts of GSF and
GO are given in Table 3.

Table 3. Dobraszczyk/Roberts (D/R) dough inflation values of dough prepeared with different
amounts of GSF and GO®W

GSF GO p# LS We
(%) (ppm) (mm) (mm) (Joules*10000)
0 238.4 ™ 52.02 512.2 2
0 (Control) 50 402.609%" 19.21%¢ 291.97¢de
100 602.60? 8.19¢ 270.82¢%
0 2179 13.4 131.9 def
5 % OSF? 50 445.43¢de 21.38° 421.58%
100 514,832 10.55% 361.90°
0 174.7 ¢f 7.7 % 78.80¢fg
10 % OSF 50 347.43f 6.13¢ 125.2479
100 478.20° 8.75¢° 234.29¢f
0 235.4% 13.3¢ 150.49%
5% NSF3 50 514.58%¢ 15.53¢ 402.992bc
100 443.90°de 14.72% 402.723bc
0 79.29 9.0¢% 40.1%
10 % NSF 50 438.56°0ef 5.42¢ 139.749
100 556.48 8.68° 257.35¢%

(1: There is no statistically significant difference between the averages indicated by the same
letter in the same column (p<0.01).

@: OSF: Okiizgozii seed flour,

®): NSF: Narince seed flour

@): P: maximum pressure

®): L: extensibility

®): W: Deformation energy

The addition in increasing rates of GO to the control dough prepared with bread wheat flour was
provide a significant increase in the P values whereas it was caused a significant decrease in the L
and W values.

The addition of GSF to the bread wheat flour was began to reduce the P values significantly after
5% addition levels. There is no difference was determined between the control and % 5 NSF and
5% OSF containing doug samples in terms of P values whereas there was a significant reduced was
observed at their L and W values. When the usage level of OSF and NSF further increased to 10%
considerable deterioration on the dough structure was identified. Advantage of GO supplementation
in order to partially improve the dough rheological properties which is the purpose of the present
study, has been clearly revealed in dough inflation values.

As can be seen in Table 3, addition of GO significantly increased both the P and W values of the
GSF containing doughs compared to the ones without GO. W values of 5% NSF and OSF doughs
were yielded similar results with control sample with 50 ppm GO. On the other hand, more positive
results were obtained in the case of using 100 ppm GO in 10% NSF and 10 % OSF added dough
samples.
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Generally, when the results of dough iflation test were considered collectively, it was seen that GSF
caused a decrease in the rheological properties of the dough due to interruption of gluten network,
but at 5% additional level, this effect was less and the negative effect increased as the addition rate
increased. This negative effect was improved significantly by using 50 ppm GO for 5 % OSF and
5% NSF added dough samples. It was determined that the negative effects of NSF and OSF at the
10% suplementation levels could be reduced when the GO ratio was increased to 100 ppm. Even in
this case, W values were not reached neither in the control sample nor in the samples which include
5% GSF and 50 ppm GO.

CONCLUSION

The results demonstrate the deteriorative effects of OSF and NSF by products of red wine and white
wine processing industry respectively on the rheological properties of wheat bread dough. This
weakening impact of GSF has become more evident at the high levels of GSF (10 %)
supplementation. Results of the present study also indicates that the reheological quality of wheat
flour doughs prepeared with GSF can be improved to some extent by the contribution of GO in to
formulation. Rheological properties of bread dough obtained by adding OSF or NSF into bread
wheat flour at 5% concentration and using GO at 50 ppm would be close to those of control sample
values. On the other hand, for the samples added with 10% GSF, the use of 100 ppm GO positively
influenced the rheological properties of dough.These results suggested the potential utility of GSF
in the production of bread bakery products. When GSF is used up to 5% level a limited weakening
effect on rheological quality of bread doughs can be obtained. Furthermore their rheological quality
can be improved by adding GO in to bread wheat flour formulations with GSF.
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Abstract

Lettuce is one of the widely grown vegetable in Ankara province of Turkey and virus diseases cause great yield loss.
Surveys were conducted to five different districts of Ankara during two years, 2014-2015 and a total of 544 samples
were collected, and all were tested with the DAS-ELISA against Mirafiori lettuce big vein virus (MiLBVV), Lettuce
mosaic virus (LMV), Cucumber mosaic virus (CMV), Tomato spotted wilt virus (TSVW) antisera. LMV was the
predominant and unique infection detected in 2014 and was present in the 65 of the specimen but in 2015, 39
MILBVV, 25 LMV infected isolates were detected. TSWV and CMV were not present in the research area. RT-PCR
tests were performed to determine the coat protein gene regions of those viruses. Amplicons were obtained at 800 bp,
469 bp and 296 bp of LMV, MILBVV and LBVaV, respectively. Lettuce big vein-associated virus (LBVaV) were
present in the 5 out of a total of 6 samples, as mixed infected with MiLBVV. Microscopic observations were performed
to determine the presence of Olpidium spp. in the roots which is the vector of the viruses belong to Lettuce Big Vein
diseases (LBV), resting spores were observed in 146 of the investigated root samples. These results indicate that LMV
and LBV diseases are the most common endemic viral pathogens in Ankara's lettuce cultivation areas and the vector
Olpidium spp. was also present in the research area.

Key words: Ankara, lettuce viruses, DAS-ELISA, Olpidium spp.

INTRODUCTION

Lettuce (Lactuca sativa L., Family: Asteraceae) is cultivated intensively in all parts of the world with mild climate.
(Anonymous, 2019). Although Ankara is located in arid climate region, many types of vegetables are produced, among
them iceberg-type lettuce cultivation stays at top (Yanmaz et al. 2015; Balkaya et al. 2016). Average lettuce production
of Ankara is 75.105 tons and cultivation area is 2,65 hectares ( TUIK, 2018) and all types of lettuce, including green or
red leaf lettuce (Lactuca sativa var. crispa), romaine (Lactuca sativa var. longifolia), and iceberg (Lactuca sativa var.
capitata), types are produced in the research area (Yanmaz et al.2015).

Plant virus infections are economiccally important and cause great yield reduction in the lettuce cultivation. Major plant
virus infections are Lettuce mosaic virus (LMV, Potyvirus) which is one of the most important virus infection and cause
great economic loss, Tomato spotted wilt virus (TSWV, Tospovirus), Cucumber mosaic virus (CMV, Cucumovirus),
Mirafiori lettuce big vein virus (MiLBVV, Ophiovirus) and Lettuce big vein associated virus (LBVaV, Varicosavirus)
viruses have been previously reported in the world (Verbeek et al. 2014).

Widespread virus infection of lettuce is LMV, it is also transmitted by seeds and aphid vectors (Tomlinson,
1970). It causes severe systemic mosaic infection on lettuce plants. CMV is another infection causes the similar
symptoms on lettuce leaves. It is also seed and aphid transmitted virus infection and infects very wide spectrum of
plants (Palukaitis, et al. 1992).

Another group of virus diseases of lettuce is “Lettuce big-vein diseases, and are composed of two distinc virus
infection, Mirafiori lettuce big vein virus (MiLBVV, Ophiovirus) and Lettuce big vein associated virus (LBVaV,
Varicosavirus). The viruses cause enlargement of veins of the foliage which is defined as “ big vein” symptom of
lettuce. MILBVV and LBVaV viruses, generally present in moist and heavy soils and transmitted by Olpidium
brassicae, O. bornovanus or O.virulentis fungi (Herrera-Vasquez et al. 2009; Moreno and Fereres, 2012; Maccarone,
2013).

TSWVis another virus infection and causes necrotic lesions on leaves, latter enlarges and causes the death of
the entire plant (Pavan et al. 2008). It belongs to Tospovirus genus and transmitted by different Thysanoptera species in
persistent-propagative pathway (Whitfield et al. 2005).
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Lettuce viruses are detected in different vegetable production areas in Turkey, among the LMV is widespread
virus infection (Ozalp, 1964; Tekinel et al., 1969; Erkan and Schlosser, 1985; Fidan and Turkoglu, 1988; Doken et
al.,1994, Kamberoglu and Alan, 2011; Karanfil et al., 2018). TSWV is only detected in southern parts of Anatolian
peninsula.

Since the Ankara is the leader for lettuce production in Turkey, this research was conducted in order to
determine the viruses of lettuce which cause great yield reduction.

MATERIALS AND METHODS

Virus sources: Surveys were conducted in summer in 2014 and 2015 to Ayas, Beypazari, Nallthan and Cubuk
districts and symptomatic and non-symptomatic plant samples were collected.

Detection of viruses by DAS-ELISA test: All plant samples were tested for the presence of LMV, TSWV,
CMV and MILBVV by DAS-ELISA method (Clark and Adams, 1977). The tests were performed with commercial
ELISA Kkits (Bioreba, Switzerland and Loewe, Germany) and tests were performed to according to the manufacturer’s
recommendations.

Nucleic acid isolations and Reverse Transcriptase-PCR amplification: Total RNAs were extracted by using
GeneJET Plant RNA Purification Kit (Thermo Sci., Lithuania) and the quantity of RNAs were estimated by Nano-
Drop 2000 (Thermo Sci., Waltham, MA, USA), then stored at -80 °C. RT-PCR assays were conducted in two steps
which encompassing cDNAs synthesis from total RNAs and amplifications of the CP gene regions of MiLBVYV,
LBVaV and LMV. cDNAs were synthesized in a 25 pl reaction mixtures containing 40 units of Reverse Transkriptase
enyzme (Thermo Sci., Lithuania), 16 units of RNase inhibitor and 1.2 mM specific reverse primers of the viruses. The
PCR assays were performed in 25 ul reaction volume containing 2 pl of ¢cDNA, 1.5 units of Taqg DNA polymerase
(Thermo Sci., Lithuania), and, 2 mM MgClI;, 2 uM each of the spesific primers.Primers used and RT-PCR conditions
are shown in Tablel. PCR amplification specifications consisted of 3 min denaturation at 94 °C, followed by 35 cycles
0f 95 °C for 1 min, primer annealing at 42 °C for 1 min and primer extension at 72 °C for 2 min, with a final extension
at 72 °C for 10 min. The PCR products were electrophoresed on 1,2 % agarose gel at 100 volt for 1 h, stained with
ethidium bromide and visualized under UV light by Gene Genius imaging system (UK).

Morphological observation of Olpidium spp: Plant roots were examined under a light microscope to reveal
the absence or presence of resting spores of Olpidium spp. These roots were washed in tap water and then kept in 70%
ethyl alcohol for 10 seconds, and then washed again with distilled water.The cleaned root samples were stained with
acid fuchsin-lactophenol solution and investigated under light microscope.

RESULTS AND DISCUSSION

Identification of virus infections in lettuce, and their prevalence and distribution in Ankara region, which is the most
economically important lettuce producing area in Turkey, were carried out for the first time by this present research.

The symptoms of viruses were generally observed in the lettuce fields were unbinding of heads (Romaine
type-Yedikule), excessive growth of leaf veins, small heads (icebergs) (Fig. 1 and Fig. 2), growth retardation, chlorosis
and severe mosaic on leaves (green leaf lettuces). No symptoms were detected on red leaf lettuces. In this present
research, LMV was the only virus detected on samples showing different severities of mosaic and necrosis, while CMV
and TSWV was not present in the research area.

LMV, which is widespread virus infection in the world (Zerbini et al. 1995), infects the lettuce and has some
important isolates which formed three main groups: LMV-Yar (Yemen), LMV-Greek (Greece), and LMV-RoW as
result of a phylogenetic analysis of isolates belonging to different geographies in the world (German-Retana et al.
2008). LMV isolates collected in the Southern Marmara Region of Turkey were shown to be seed transmitted, and were
also determined as LMV-RoW strain (Karanfil and Celik, 2018). In another phylogenetic study of CP gene region of
LMYV isolates it was also determined as LMV-RoW group (Randa Zelyut and Ertunc, 2018). TSWV was only detected
at low rates in the Eastern Mediterranean region of Turkey (Kamberoglu and Alan, 2011).

LBVaV and MiLBVYV usually co-infection in field conditions and cause different necrotic symptoms in BV
disease according to climatic conditions (Verbeek et al. 2013). When air temperatures are in the range of 18-22 °C, BV
disease symptoms are developing, while the replication of LBVaV in above this ranges, is slowing down (Westerlund
et al. 1978). MiLBVV shows typical BV disease symptoms either in single infection or mixed infection with LBVaV,
but LBVaV does not show those typical symptoms in single infection (Sasaya et al. 2008). All of the collected lettuce
samples were tested by ELISA with antiserum kits (Loewe, Germany) of CMV, TSWV, LMV, MIiLBVV and only
LMV was detected in 65 out of 220 lettuce samples collected in 2014. However, in 2015, a total of 324 samples were
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tested by ELISA using specific antiserums kits to CMV, TSWV, LMV, MIiLBVV and 39 MILBVV and 25 LMV
infections were detected, but no reaction was obtained by TSWV and CMV antisera again (Table. 2).

LBVaV is very weak in its antigenic properties, in other side, although MiLBVV virion is not stabil, its CP
region is highly antigenic (Navarro et al. 2004; King et al. 2012). As result, high absorbance values in ELISA were
observed in the samples collected during the cool and abundant rainy spring against MiLBVV antiserum. This suggests
that the virus replicates itself more in favorable climatic conditions and in sensitive hosts such as L. sativa var. capitata
(iceberg) (Sasaya et al. 2008) .

Total RNAs were tested for LMV, MiLBVV, LBVaV presence by RT-PCR with specific primers designed for
coat protein gene regions. A 800 bp, 469 bp and 296 bp amplification fragments (Fig. 4,5 and 6) were obtained with
25 LMV, 39 MIiLBVV and 6 LBVaV isolates respectively, and co-infection was detected in 5 samples infected by
MiLBVV and LBVaV.

In the microscopic observations for determination of presence or absence of Olpidium spp. in the lettuce roots,
their resting spores were observed in 146 samples, but no resting spore was observed in the remaining samples. They
were in circular shape and generally present in the BV infected samples (Figure 3). They were determined from the
samples collected from the Beypazari region in which its groundwater level is quite high.

CONCLUSIONS

Plant viruses causing high economic losses in different lettuce varieties cultured in Ankara were identified in this study.
The virus vector, and the pathogens were identified by using serological and molecular methods. In regions where the
winter is hard, the vector Olpidium spp. was found still present and their viruliferous zoospores infect icerbergs which
highly sensitive to BV infections and curly type lettuce which sensitivity to BV is moderate. In regions where
temperature rise above 27° C, LMV severely infected ’Romaine’’ variety but only very few curly type lettuce. CMV
and TSWV, which were transmitted by aphids and thrips vectors, were not detected and no vector populations were
encountered. It is recommended that the species belonging to different families should be planted as rotation plants for
the continuity of lettuce production in the region. Furthermore, in order to prevent the spreading of viruliferous
zoospores in fields and in seedlings by irrigation, it is absolutely necessary to refrain the drainage of unsuitable field
soils and avoid the cultivation of sensitive varieties in cool seasons. The use of certified virus free lettuce varieties can
also be recommended to reduce the prevalence of the seed-transmitted virus diseases.
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Figure 2. Little head formation on iceberg lettuces.
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Figure 3. Resting spores of Olpidium spp. in the lettuce root
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Figure 4. RT-PCR results of Lettuce mosaic virus coat protein gen sequences (800 bp) (M: Marker, 100bp
DNA ladder, Thermo Scientific, 1-12: Samples collected from Ankara-Beypazari, 13-14: Samples collected
from Ankara-Cubuk, 15-21: Samples collected from Ankara-Beypazari plato.

800 bp

Figure 5. RT-PCR results of Lettuce mosaic virus coat protein gen sequences (800 bp) (M: Marker, 100bp
DNA ladder, Thermo Scientific, 1-4: Samples collected from Ankara-Beypazari, 5: Healthy lettuce 6: Water
comtrol 7-8: Samples collected fron Ankara-Nallithan.
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Figure 6. RT-PCR results of Lettuce big-vein virus coat protein gen sequences (296 bp) (M: Marker, 100bp
DNA ladder, Thermo Scientific, 1- 6: Samples collected from Ankara-Beypazari

296bp

Table 1. The primer sequences used in RT-PCR tests for molecular detection of LMV, MLBVV and LBVaV.

Virus Fragment Denaturatio Annealing  Extension
name Primer sequence 5°-3’ size(bp) n temperatur  temperatur  Reference
and temperatur eandtime e and time
region e and time
LBVaV CGCCAGGATCTTTGATCCATC 296-CP 95°C 66 °C 72 °C Whitfield
TG 30s 30s 45s et al. 2005
TTGCGACATGTTCCTCCTCAT
CG
MILBVY  TATCAGCTCACATACTCCCTA 469-CP 95°C 61°C 72 °C Whitfield
\% TCG 30s 30s 120 s et al. 2005
CAACTAGCTCAGAATACATGC
AG
LMV AAGGCAGTAAAACTGATG 800-CP 95°C 42 °C 72 °C Zerbini et
TTTATACTACAGTCTTTA 60 s 60 s 120s al. 1995
Table 2. Prevalence of viruses of lettuce samples collected in 2015.
The region  Field Samples Infection
rates
surveyed  collected MiLBVV LMV CmMv TSWV LBVaVv
Beypazari 39 289 29 22 - 6 2.71
Nallihan 3 20 9 - - - 10.5
Ayas 1 5 - 1 - - 25
Cubuk 1 5 1 2 - - 3
Centrum 1 5 - - - - 0
Total 45 324 39 25 - 6 9.76
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Abstract

In the presented study, it was aimed to develop cookies with fig seed flour (FSF) and to determine their chemical,
physical, textural and sensory parameters. FSF was replaced with wheat flour at 0%, 10% 20% and 30% levels in
cookie formulation. FSF usage increased protein and ash content of cookies while it was provided with a considerable
increment in total dietary fibre content (from 1.93% to 11.06% at 30% usage level of FSF). Increase at the diameter and
spread ratio of cookies were observed and they were showed lower instrumental hardness by adding 10, 15 and 30%
FSF (4362.3 kg to 3328.7 kg) when compared to control cookie (6394.8 kg). Usage of FSF led to cookies become
darker and redder. On the other hand, their yellowness value was decreased in proportion to the rising FSF level. The
developed cookies were found a high potential for acceptance and commercialisation. It is noteworthy that as the level
of FSF in cookie formulations increased, purchasing score was also increased. It was concluded that the use of FSF in
cookie production would improve dietary fibre, protein and mineral content, without affecting their technological
quality or sensory acceptance.

Key words: Cookie, dietary fibre, fig seed, acceptance.

INTRODUCTION

Ficus carica L. is the member of the Moraceae family and has significant commercial importance for dry and fresh
consumption and commonly referred to as “fig” (Barolo et al., 2014). Figs, native to Turkey and the eastern
Mediterranean are one of the first plant cultivated by humans (Mawa et al., 2013). Areas, where the fig can be grown,
are limited because it requires unique fertilisation and different drying possibilities compared to other fruits. Turkey has
a great contribution to the world fruit production with its fresh figs production quantity (Giil and Akpinar, 2006). Total
fig production in 2017 in the world was 1050.459 tonnes (FAO, 2019). Turkey is ranked first over the world with its
306.499 tonnes of fresh fig production in 2018 (TUIK, 2019). According to the latest statistical data (2016) of FAOQ;
Turkey takes first place in terms of exportation (69.683 tonnes) of dried figs in the world (FAO, 2019).

Fresh and dried figs (Ficus carica L.) have higher amounts of phenolic compounds (Vallejo et al., 2012), superior
quality antioxidants and most notably fiber. Thus they should be a greater part of the diet (Vinson et al., 2005). Alshaeri
et al. (2014) reported that higher Ca, K, Fe and Cu intakes, with the consumption of dried figs. Dried figs have the best
score among the dried fruits with their healthy nutrient composition (Barolo et al., 2014). Because of its higher health
beneficial effects, F.carica has been traditionally used for its medicinal and therapeutic benefits as metabolic, anti-
inflammatory, respiratory, antispasmodic, laxative, and cardiovascular remedies (Mawa et al., 2013).

Dried figs are consumed as a snack. Besides they have various consumption areas such as in the pastry, dishes, bread,
candies, desserts and fruit mixtures. They are used whole, concentrate, diced, powder or paste form in these foods.
Low-quality figs are used to produce molasses and/or ethyl alcohol. The fig seeds arisen during the production of ethyl
alcohol are also evaluated in the paint, cosmetic and pharmaceutical industries (Anonymous,2017).

Cookies are a shelf-stable product, and also they can be consumed at any time of the day by every age group. Monthly
consumption of biscuits was reported by Giil et al. (2017) as 433.44 g in Isparta, Turkey. As a result of increasing
demand to functional cookies formulated with several value-added ingredients, considerable development in the biscuit
industry has been beginning. Consequently, a large number of ingredients and flours such as; grape pomace and grape
seed flours (Acun and Giil, 2014), fenugreek seed (Wani et al., 2016), alfalfa seed (Giuberti et al., 2018), heat stabilized
wheat germ (Gil et al., 2018) and Hibiscus sabdariffa L. seed powder (Nguyen et al., 2018), chia seed (O et al., 2019)
have been supplemented in cookie formulations to improve their nutritional, functional and technological qualities.

Fig seeds after grinding to flour can also be considered as a functional ingredient in cookie formulations and/or other
bakery products. To the best of our knowledge, no published studies focused on the usage of fig seed flour (FSF) in
cookie formulation. In this study, we aimed to investigate the effect of the replacement of wheat flour with different
percentages of FSF on chemical, physical, textural and sensorial properties of cookies.
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MATERIALS AND METHODS

Materials

Vacuum packed FSF was obtained from Bir Numaralh Bitkisel Uriinler Gida (Aydin, Turkey). Commercial cookie
wheat flour from Tirkmenler Milling Factory (Gaziantep, Turkey), corn syrup (42%) from Sunar Corn Integrated Plant
Inc. (Adana, Turkey), sodium bicarbonate from Sisecam Chemicals Group Soda Industry (Mersin, Turkey),
hydrogenated vegetable oil, fine granulated sugar and salt were purchased from local markets. All chemicals were used
in analytical grade.

Preparation of cookies

Cookies were produced in triplicate following the AACC Method 10-50.05 (AACC, 2000) with slight modifications. In
the control cookies, FSF was not used. 10%, 20% and 30% of FSF were replaced with wheat flour in the FSF enriched
cookies. 225 g wheat flour or wheat flour-FSF mixture, 130.0 g fine granulated sugar, 64 g hydrogenated vegetable oil,
33 g high fructose corn syrup (42%), 16.0 ml distilled water, 2.5 g sodium bicarbonate and 2.1 g salt were used in the
cookie formulation.

The dough was kneaded with a mixer (Hobart, N-50, Germany) according to the procedure given in the method 10-
50.05 (AACC, 2000). Subsequently, the dough was laminated to a thickness of 5 mm by rolling pin. The round form of
the cookies was obtained by circular scone cutter 60 mm in diameter. The cookies were baked in an electric convection
oven (Fimak FSET4, Turkey) at a temperature of 205 + 5 °C during 10 min. Afterwards, the cookies were cooled at
ambient temperature (20-25°C) and packed in high-density polyethene bags with hermetic cover until further analysis.

Chemical analysis

Moisture (Method 44-01.01), ash (Method 08-01.01), protein (Method 46-12.01), total lipid (Method 30-25.01), pH
(Method 02-52.01) and total dietary fibre (Method 32-05.01) content of control and cookies prepared with FSF were
determined by using AACC Methods (AACC, 2000). Water activity (aw) of cookies were measured according to
methods of Woody (2003) by using aw-meter (Novasina AG, LabSwift-aw, Switzerland).

Physical analysis

Diameter (Width, W), thickness (T), and spread ratio (W/T) were calculated as reported by Giil et al. (2018). Colour
values; L (lightness), a (redness) and b (yellowness) of cookies were measured by using colourimeter (Minolta CR410,
Minolta Co Ltd., Tokyo, Japan). Average values were recorded after five readings for each measurement.

Texture analysis

Hardness and “fracturability” of cookies were measured with 3-Point Bending Rig (HDP/3PB) of texture analyser (TA-
XTplus, Stable Micro Systems, UK) with 5 kg load cell. Test parameters were performed as; pre-test speed: 1.0 mm/s,
test speed: 3.0 mm/s, post-test speed; 10 mm/s, distance: 5.0 mm and data acquisition rate 500 pps.

Sensory analysis

Sensory evaluation of all cookies was performed by fifteen untrained members of the Food Engineering Department of
Siileyman Demirel University by using the sensory profiles method (Lawless and Heymann, 2010). Cookie samples
were coded with three digits and served to panellist randomly. Glass of water was presented to panellists to rinse their
mouth when crossing between samples. Cookies were evaluated in terms of colour, surface structure, texture (hardness
and brittleness), flavour, odour, mouthfeel, overall acceptability, and purchasing intent. Hedonic scale from 1 to 5 point
‘dislike extremely’ to ‘like extremely’ was used, respectively.

Statistical analysis

Statistical analysis of the cookies prepared with different amounts of FSF was evaluated according to Duncan’s multiple
range test with significance defined at P < 0.01. Analysis of variance (ANOVA) was performed by using the software,
statistical package for social science (SPSS 16.0). All the experiments were done in triplicate.

RESULTS AND DISCUSSIONS

Chemical composition of cookies

Moisture, ash, protein, total lipid, total dietary fibre, pH and aw values of cookies are given in
Table 1. There is no significant difference between the moisture content of cookies. It is an important advantage that
the moisture levels of cookies did not increase with the addition of FSF. Because high moisture content reduces eating
quality by means of reducing brittleness. Higher moisture content (16.63%) of dried fig fruit had been found by Soni et
al. (2014). Because of its dry nature, FSF did not lead to an increase in the moisture content of cookies.
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Table 1. Chemical composition of control and FSF enriched cookies®

FSF Moisture Ash Protein Total lipid Total dietary pH aw
(%) (%) (%) (%) (%) fibre
(%)

0 6.15+0.16* 1.32+0.00¢ 9.70+0.01° 13.73£0.02° 1.93+0.12¢ 7.30+0.00° 0.45+0.00?
10 7.69+0.40? 1.43+0.02° 12.33£0.10% 13.80£0.04% 6.16+0.26° 7.33+0.00% 0.44+0.012
20 7.30+0.182 1.54+0.00° 13.00+0.082 14.28+0.01° 8.74+0.20° 7.40+0.01° 0.44+0.012
30 6.33+£0.79* 1.560.00° 13.00+0.10? 15.15+0.022 11.06+0.27 7.50+0.007 0.39+0.00°

L There is no statistically significant difference between the averages indicated by the same letter in the same column (p<0.01).

All the FSF containing cookies had significantly higher levels of ash, protein, total lipid and total dietary fibre than the
control made from 100% wheat flour (Table 1). As expected, with the addition of FSF in wheat flour increased, the ash
content —indicates the higher mineral content- was increased due to the higher content of minerals in the FSF. Ash
refers to the total amount of minerals present in food. High ash content (4.65%) of dried fig fruit indicates that it is a
good source of minerals like strontium, calcium, magnesium, phosphorus and iron (Soni et al., 2014). Ficsor et al.
(2013) stated that the eating five dkg of dried fig satisfies the more than 15% of the Recommended Dietary Allowances
due to its contents of minerals for Ca, Cr, Cu, Fe, K, Mg, Mn and Mo. There is no literature data on the nutrient content
of fig seed supplemented cookies. Therefore the results of the presented study were compared with published data
dealing with the composition of fresh and/or dried figs and cookies incorporated with other fruit seeds other than fig
seeds.

Protein content was increased from 9.70% to 13.00% with the replacement of wheat flour with 30% FSF (Table 1). This
limited increase in the protein content of cookies may be attributed to a moderate amount of protein content (4.67%) of
dried fruit (Soni et al., 2014). A slight increase in total lipid content of cookies about the control sample was achieved
by incorporation of FSF, ranging from 10% to 30% (Table 1). Notably part of the bulk of dried fig consists of seeds
may be large, medium, small or minute and range in number from 30 to 1,600 per fruit and these seeds are rich in oil
(Kolesnik et al., 1986; Joseph and Raj, 2011).

Dried figs take an important place among dried fruits in nutritional point of view with their high fiber content (\Vinson
et al., 2005). Thus they have several health benefits with their good dietary fiber content (Soni et al., 2014). The most
important improvement was observed in the dietary fiber content of cookies by the supplementation of FSF. Total
dietary fiber content of cookies was increased from 1.93% (control) to 6.16%, 8.74% and 11.06% for 10%, 20% and
30% FSF containing cookies, respectively (Table 1). The findings suggest that FSF can be used in cookie formulations
or other bakery products as a dietary fiber enhancer. Cookies supplemented with 10%, 20% and 30% FSF can be
categorised in the source of fibre and high fibre food according to Regulation of the European Parliament of the Council
(EC) No 1924/2006 of 20 December on Nutrition and Health Claims Made on Foods. In this regulation claims that a
food is a source of fibre, and any claim likely to have the same meaning for the consumer, may only be made where the
product contains at least 3 g of fibre per 100 g or at least 1.5 g of fibre per 100 kcal. A claim that a food is high in fibre,
and any claim likely to have the same meaning for the consumer, may only be made where the product contains at least
6 g of fibre per 100 g or at least 3 g of fibre per 100 kcal (EC Regulation No 1924/2006).

Similar observations - an increase in the dietary content of cookies by the addition of different seeds-were reported by
several researchers. In a previous study of Nguyen at al. (2018), the result shows that the increase of the fiber content in
the cookies with Hibiscus sabdariffa L. seed powder. Acun and Giil (2014) have established that an increase in the
dietary fibre content of cookies that include grape seed flour. Presentation of the higher fiber of the cookies
incorporated with pumpkin seed (Moura et al., 2010), grape seeds (Kuchtova et al., 2018) also has been reported.

The addition of FSF to wheat flour cookies has slightly affected the pH and aw values of cookies (Table 1). Control
cookie (7.33) was shown the lower pH (7.33) value, while the FSF added cookies were shown a gradual increase
parallel to the FSF level. Although O et al. (2019) determined a lower pH of the cookies (6.31-6.41) containing roasted
chia seed powders.

Cookie Properties

Geometrical Properties of Cookies

Measurements of geometrical and colour properties of cookies are presented in Table 2. The addition of FSF in cookie
formulation resulted in a significant increase in diameter (W values) when the substitution level of FSF increased over
10% level. However, no significant difference was detected between control and FSF enriched cookies in terms of
thickness (T value). Spread ratio (W/T) of FSF enriched cookies was increased significantly compared to 100% wheat
flour cookies (control). However, increasing the level of substitution from 10% to 30% did not change the spread ratio
significantly, a significant difference being observed between control and FSF cookies. Higher spread factor is the
indicator of better cookie quality (Miller and Hoseney, 1997). The same results of an increase in the spread ratio of
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cookies than the control cookies were also reported by O et al. (2019) and Kuchtova et al. (2018) after incorporating of
3% roasted chia seeds (180°C, 15 min) and by 15% grape seeds respectively.

Table 2. Physical properties of control and FSF enriched cookies®

FSF W T WIT L a b
(%) (mm) (mm)

0 63.944+0.15¢ 8.95+0.36° 7.14+0.29? 60.92+0.632 6.51+0.17¢ 20.08+0.112
10 64.95+0.955 8.18+0.102 7.94+0.08° 51.38+0.07° 7.814+0.08¢ 17.94+0.01°
20 66.47+0.88% 8.56+0.312 7.76+0.37° 47.15+0.03¢ 7.98+0.09° 16.18+0.01¢
30 67.86+0.46° 8.62+0.032 7.87+0.06° 42.13+0.02¢ 8.94+0.012 14.98+0.08¢

@): There is no statistically significant difference between the averages indicated by the same letter in the same column
(p<0.01). W: Width, T: Thickness, W/T: Spread ratio, L: Lightness, a: redness, b: yellowness

Colour properties of cookie samples

The lightness parameter L and yellowness parameter b were decreased linearly with the increasing level of FSF (Table
2). 30 % of FSF containing cookies showed the darkest colour. In contrast, a value (redness) of cookies containing FSF
has exhibited an increasing trend with increasing substitution level of FSF. Darkening effect of FSF on cookies may be
attributed to the natural pigments found naturally in the fig seeds and also Maillard reaction that produces desirable
colours and flavours in baked products. Maillard reactions occur under alkaline conditions; thus, optimal browning
takes place at pH 6-8. Therefore when the pH level of FSF enriched cookies (7.33-7.50) is regarded, it can be said that
they have an optimal pH to occur Maillard reactions. Moreover, sugars in the FSF can enhance Maillard reactions. Acun
and Giil (2014) and Kuchtova et al. (2018) reported a decreasing trend at lightness “L” and redness “a” while increasing
trend at yellowness “b” values of the cookies with increasing substitution level of grape seed flours which were in
agreement with our results.

Textural properties of cookie samples

Textural properties of cookies can be observed in Table 3. The texture is an important quality evaluation factor of
cookies (Giuberti et al., 2018). Replacement of a part of wheat flour with increasing levels of FSF decreased linearly the
hardness of cookies which required less force to compress. The hardness value of control cookies was nearly %92
greater than the 30% FSF, including cookies. On the other hand, FSF usage in cookie formulation did not cause a
considerable change in fracturability values of cookies. Our results are in line with those reported by Giami and Barber
(2004) who found a gradual decrease on the hardness of the cookies when germinated pumpkin seed incorporated in the
composite cookie at 5%, 10%, 15%, 20% and 25% levels. In contrast to our results, Rajiv et al. (2012) and Awolu et al.
(2018) reported an increased at the breaking strength of cookies with the increase in the level of flaxseed and defatted
mango kernel seed flour respectively.

Table 3. Textural properties of control and FSF enriched cookies!

FSF Hardness Fracturability
(%) (kg) (mm)
0 6394 .8+572.532 39.20+0.432
10 4362.3+£103.01° 38.91+0.15%
20 4062.5+109.94°¢ 38.83+0.11%
30 3328.7+152.00¢ 38.68+0.182
@: There is no statistically significant difference between the averages indicated by the same letter in the same column

(p<0.01).

Sensory evaluation of control and FSF enriched cookies

The effect of FSF addition on sensory attributes and overall acceptability of cookies were evaluated. The surface colour
of the cookies was scored similarly to control cookies except 20% FSF containing cookies which were scored the least.
Interestingly surface colour of 30% FSF supplemented cookies was more liked than others by the evaluators. Compared
to control cookie, cookies containing FSF gave a similar or slightly higher sensory score in terms of all sensorial
properties. Also, the overall acceptability of 10% and 30% FSF added cookies was found as well as control samples.
Moreover, the odour of 30% FSF cookies was admired the most. Purchasing intent of cookies was linearly increased as
the usage level of FSF increased. As a result, FSF had no detrimental effect on colour, taste, aroma, odour, overall
acceptability and affordability of cookies. Furthermore, some sensorial values, especially overall acceptability and
purchasing intent of FSF supplemented cookies, were found higher than control cookies.

Our sensory scores showed that increasing levels of FSF in cookie formulation made cookies more attractive.

Whereas generally addition of fiber to cereal products at an increasing level lead them to become less attractive.
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Therefore the positive sensorial evaluations of FSF at higher usage levels is an important advantage of for cookie
producers and consumers. It could, therefore, be inferred that incorporation of 30% FSF into wheat flour resulted in
cookies with acceptable sensory properties. However, in the literature, the use of fiber sources has been achieved in a
less level than the present study to produce cookies with acceptable quality. Giami and Barber (2004) were produced
acceptable cookies from wheat flour — pumpkin concentrate blends containing 5 — 15% protein concentrate from
ungerminated seeds. Acun and Giil (2014) reported that the cookies containing up to 5% grape seed flour were most
appreciated in terms of sensorial properties and purchasing intent. Maximum sensorially acceptable tamarind
(Tamarindus indica L.) seed powder level was determined as 6% for cookies by Natukunda et al. (2015). Awolu et al.
(2018) stated that of up to 25% mango kernel flour into wheat flour resulted in cookies with acceptable sensory
properties.

CONCLUSIONS

In this study, the effects of fig seed flour obtained from dried figs on the quality of cookies were investigated. Results of
the present study conclude that the FSF can be used in cookie formulations or other oven-baked products as a valuable
alternative for the enrichment of cookies. The results from chemical composition analysis showed that FSF addition
increased the nutritional value of cookies in terms of protein, total lipid, total dietary fibre and ash (mineral) content
without affecting their technological and sensorial quality. FSF addition at higher levels (30%) was increased the
affordability of cookies compared with control. This indicates that the market share of FSF added cookies might be high
if they are produced commercially. Also, usage of FSF as an additive in the other bakery products and also other food
products will provide an economic contribution to fig producers.
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Abstract

Goji berry has been used in traditional medicine and food for over 2000 years, especially in China
and Tibet and which are commonly grown in East Asia, especially in Tibet and nicknamed “happy
berries’ because of the sense of wellbeing. Lycium barbarum, L. chinense and L. ruthenicum,
belonging to the genus Lycium is a common name given to the fruits of its species. Lycium species
containing about 80 species, distributed in tropical and subtropical regions of the world is a member
of the family Solanaceae (Levin and Miller, 2005). Official record of the total amount of goji berry
produced in our country could not be found. However, up to now we can reach the goji berry
cultivation according to the information we have obtained from entrepreneur farmers, goji berry
agriculture was started within 3-4 years and success was achieved in the harmony of the plant. But
this plant cultivation areas are quite limited. In this research, different genotypes of goji berry,
which are very important in terms of medicine, were planted on the Research and Application Area
of Akdeniz University, Faculty of Agriculture in Antalya city and will be carried out phenological
and pomological experiments in the future time. In addition, the purpose of this research is to
discuss the effects on human health.

Key words: usage area, human health, growing technique

INTRODUCTION

Goji berry (Lycium barbarum L., English name; Wolfberry) is a species that belongs to the
Solonaceae family and has been used in traditional medicine and food for more than 2000 years,
especially in China and Tibet. The fruit consumed as a functional food in China is named as “fruit
of happiness “.The most widely cultivated species around the World are Lycium barbarum, L.
chinense and L. ruthenicum (Figure 1) (Wang et al., 2015).

Figure 1. Lycium species: (a) L. barbarum, (b) L. chinense and (c) L. ruthenicum.
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Goji berry's fruits and leaves are used as a functional food in China because of very valuable in
terms of health. Roots, leaves and even flowers are also very valuable for their benefits to human
health.

In recent years, research on this plant has gained speed in our country (Endes et al., 2015; Gunduz
et al.,2015; Dursun et al., 2015; Ozer and Bayraktar 2016; Bekci et al., 2017; Ozpnar et al., 2017;
Kocyigit et al., 2017; Cumaoglu et al., 2018; Basaran et al., 2018; Ozkan et al., 2018; Balci and
Yakupoglu 2018; Oguz et al., 2019; Colak et al., 2019; Oguz et al., 2019) and it is seen that
multidisciplinary studies are needed in addition to increasing the cultivation areas and yield of
Lycium species having commercial and medical importance. Therefore, the garden with 4 different
genotypes were established in the Research and Application Area of Akdeniz University, Faculty of
Agriculture in Antalya city and the researches were started.

USAGE AREAS

Their fruits in terms of healthy eating, their flowers due to long flowering period as a source of
pollen and nectar for beekeeping, their leaves that can be used as tea (Figure 2) and it has an
important role in cosmetic industry with its chemical content.

Figure 2. Fruit-flower-leaf of Goji berry (Anonymous 2019a).

Besides being a good food source, it is used as herbal medicine with its antipyretic, anti-
inflammatory and anti-aging properties. Because of difficulties to maintain as fresh, it is usually
consumed as dried; within fruit juice, tea, chocolate, cake, cosmetics, oil etc. areas can be used
widely. Prior et al. reported that it has much more ORAC (Oxygen Radical Absorbance Capacity)
value than many known fruits and vegetables (Figure 3) (Anonymous 2019c). ORAC refers to the
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antioxidant level of nutrients. Nutrients with high ORAC levels protect cells and cell components
from oxidative damage. Goji berry polysaccharides have been found to have many different
important biological activities such as antioxidant, immunomodulatory, anti-tumor, neuro-
protective, radiation protection, anti-diabetes, liver protection, bone resorption inhibitor, fatigue
inhibitor (Mingliang et al., 2013). In recent years, it has a wide place in the markets of many
countries as a healthy diet and retarding aging (Potterat, 2010).
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Figure 3. ORAC values of Goji berry (Turkish name: Kurt Uziimii) and some plants (Anonymous

2019c).

The benefits of the goji berry fruit can be listed as follows;

AN N N N NN
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Strengthens the immune system (Zhang et al., 2015).

Balances blood sugar (Zhao et al., 2005; Cai et al., 2015).

Protects the liver (Wang et al., 2009; Xiao et al., 2014).

Revitalizes the skin (Zhao et al., 2005; Reeve et al., 2010; Zhao and Bojanowski, 2015).
Increases the strength of heart vessels (Jia et al., 1998).

Significantly prevents blood pressure elevations (Mi et al., 2015).

Inhibits colon cancer cell lines (Mao et al., 2011).

It has been shown to have a preventive effect on Alzheimer's disease. It's a good brain
booster (Ho et al., 2015).

It has been used as an aphrodisiac in China for centuries (Luo et al., 2006).

It is recorded that it prevents sight loss (Cheng et al., 2005).

It contains important elements such as iron, chromium, copper, magnesium, potassium,
iodine, selenium, zinc, calcium, germanium and phosphorus in human nutrition (Pop et al.,
2013; Gogoasa et al., 2014).

It contains solavetivone with a strong anti-fungal and anti-bacterial effect (Wang et al.,
2015).

Contains physalin, an active natural compound against all types of leukemia (Amagase et
al., 2009).

The possible side effects of Goji berry are as follows;

- It may cause side effects when taken with blood thinner and blood coagulant medication such as
warfarin; - People who use diabetes medications need to be careful in the consumption of this fruit;
- When consumed excessively, it may negatively affect the blood pressure levels of the body and
cause hypertension; - In people with pollen allergies may cause health problems such as wheezing,
sneezing, nasal congestion and itching in the eyes; it should only be taken during the day because it
may cause insomnia when consumed too much; -Excessive consumption significantly increases the
energy level and can cause problems such as too much energy concentration disorder, hyperactivity
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and restlessness; - Excessive consumption increases the blood flow rate to more than normal levels,
and this can lead to adverse conditions such as haemophilia that affect especially elderly people; - It
may cause severe side effects such as dizziness, eye disease, blurred vision and hallucinations; - It
contains plenty of selenium and may affect the growth of the fetus. Because of this feature, pregnant
women should not consume this fruit; - Excessive consumption may cause problems such as
indigestion, nausea and vomiting (Anonymous 2019).

GROWING TECHNIQUE

Goji berry does not choose the ecology and can grow up in all the soil conditions immediately. In
very moist areas, problems occur in terms of fungal diseases. Tolerate extreme hot summer months.
It can easily adapt to almost all types of soil from weak sandy soil to heavy clay soils, alkaline soils
to acidic soils. If the regular pruning process is not applied, the plant can grow rapidly and branch
up to 4 meters. Plant size (1.5-2 m) can be controlled by regular pruning and more fruit yield can be
obtained. Although it varies according to the regions, irrigation should be done especially in the
first years in order to overcome the summer drought and reach the desired yield. The ideal system is
drip irrigation. In regions where precipitation is sufficient, irrigation can be terminated after 3-4
years by gradually decreasing in subsequent years. According to our preliminary experiments, it is
easy to propagate by cuttings.

CONCLUSIONS

Goji berry is a multifunctional fruit which has many different types of evaluation and has the
potential to be used in the treatment of many diseases. Similarly, goji berry, which has been used as
a functional plant for centuries in China, has attracted the attention of the producers in our country
with its high antioxidant properties and our producers have started to grow this fruit species. The
garden has been established in Akdeniz University about this fruit and the studies have been started
too. Although it refers to many sectors in terms of product variety, the areas of cultivation in our
country are very limited, however studies on development should be focused on.

Goji berry cultivation, which does not require much additional input except for annual maintenance
and harvesting processes, is promising.

Goji berry, which is considered as an alternative product in order to bring the unproductive lands
into the economy, has the potential to contribute to the national economy through the processing
plants, marketing and distribution networks to be established. Nowadays, the importance of natural
foods from production to consumption is increasing. The activities provided by Goji berry gardens
from the natural nutritional sources can contribute to the national economy.

Because of the root structure keeping the soil, as well as its high altitude, hot and cold resistance, it
can be considered as the among primary plants in the forestation of forest lands.

This fruit should be considered as an alternative and functional fruit for consumers who are in a
healthy and natural diet. Indeed, Republic of Turkey Ministry of Agriculture and Forestry added
this fruit to the list of supporting medicinal and aromatic plants in 2015.
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ABSTRACT

This study was carried out to determine chemical, fermentation, microbiological and sensory properties of alfalfa
silages of propolis added at different levels as additive. In the study, propolis was added to alfalfa silages at 0 %
(control), 0.5, 1.0 and 2.5 levels. The ensiling period continued for 75 days. There was no statistically significant
difference between dry matter, crude ash, crude protein, NDF ADF contents and lactic acid bacteria count (P>0.05). pH
and propionic acid content decreased with the addition of propolis to the silages (P<0.01). The content of acetic acid
decreased with the 1.0% and 2.5% propolis (P<0.01). Listeria spp., ammonia nitrogen and butyric acid were not found
in silages. The Fleig Score of the groups containing 0.5% and 1.0% propolis was higher than the other groups (P<0.05).
Sulphite reducing anaerobes, mold and Enterobacteriaceae were found to be below the detection limit and yeast was
observed in the propolis group 0.5% and in only one sample. At the end of the study, it was concluded that the addition
of 1.0 % propolis could increase the quality of silages.

Keywords: Propolis, alfaalfa, silage, additive, quality.

INTRODUCTION

Propolis comes from the Ancient Greek words pro (front, entrance) and polis (city) and it was defined as “ a sticky
material with very strong antiviral, antibactrial and antifungal effect collected by honey bees from the cones and barks
of trees and from the buds and shoots of plants and composed of the mixture of various oils, pollens, special resins and
waxy substances (Kumova et al., 2002). According to another definition, Propolis is the common name of resinous
substance collected by honey bees from various plantive sources and also called as “bee glue” (Chemid, 1996).

Colour and physical features of propolis vary according to the plant source and it is used by bees for several purposes
(Sahinler 1999; Hepsen et al.,1996). Physical and chemical structure of propolis vary according to the region, plant
source and season (Bonvehi and Coll 2000; Orug et al., 2014). There are more than 300 different compounds in
propolis. So far, more than 180 compounds, mostly polyphenols, have been identified as the component of propolis
(Castaldo and Capasso 2002).

There are a lot of bioactive substances forming the chemical structure of propolis. These are phenolic compounds
(flavonoids and phenolic acids) and their esters, alcohols, aldehydes, ketones, terpenes, coumarins, steroids, aminoacids,
elements such as Mg, Ca, I, K, Na, Cu, Zn, Mn and Fe, vitamin B1, B2, Bs, C and E and lots of fatty acids and enzymes
(Ghisalberti 1979). Bioactive matters in propolis have protective and curing effects for various bacterial, viral and
tumoral diseases depending on their amounts (Velazquez et al., 2007; Szliszka et al., 2009; Orug et al., 2014). Majority
of these effects derive from flavonoids and pheonolic acids that are among the pheonolic compounds in propolis
(Grange and Davey, 1990).

In this study it was aimed to investigate the effects of propolis added to alfaalfa in different quantities on chemical,
fermentational and microbiological properties of silages.

MATERIAL AND METHODS

Silage materials: Alfaalfa, the main silage materials used in this study, were obtained from a producer in the territory.
Alfaalfa were collected fresh from the field one day after the harvest and they were ensiled at the day that they were
collected. The propolis used as silage additives was collected from the hives belonging to Usak University Faculty of
Agriculture and Natural Sciences Deparment of Animal Science. The obtained propolis was kept in a deep freezer and
then ground. 80 g of the ground propolis was taken and it was mixed with 920 ml of 70 % of ethanol. By keeping this
mixture waiting in a dark room for a week, it was stirred three times a day for a while and at the end of this period it
was filtered by a filter paper. The obtained filtrate was kept at +4 °C until it was used. Propolis used as a silage
additive was added to the alfaalfa silages at 0 % (control), 0.5 %, 1.0 % and 2.5 % rates. Silage samples were prepared
in 1 It of anaerob glass jars as 4 parallels. Ensiling period lasted for 60 days.

Chemical Analyses: The method reported by Kilig (1986) was used in calculating silage quality classes and Fleig
scores. At the end of ensiling period, dry matter contents were determined after the silage samples were dried in
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circulated incubator at 65 °C for 48 hours (AOAC, 1999). Samples were ground with 1| mm of sieve diameter after they
were dried and crude ash content as indicated in AOAC (1999) and crude protein contents through Kjeldahl distilation
method were determined. Acid detergent fiber (ADF) and neutral detergent fiber (NDF) analyses were made using the
method reported by Van Soest (1982). When the silages were opened, in order to determine the pH values of the
samples 100 ml of distilled water was added to 25 g of silage sample and pH of the liquid obtained after stirring by a
shaker was measured using pH digital pH meter (Polan et al., 1998). In addition, as soon as the silages were opened, 40
g of silage sample was taken and it was shaken by adding 360 ml of distilled water. Following this procedure, the this
mixture was filtered with Whatman (no:1) paper and ammonia nitrogen (NH3-N) was determined using Kjeldahl
distilation method by taking 100 ml of obtained filtrate (Broderick and Kang, 1980). In order to determine volatile fatty
acid (VFA) and lactic acid (LA) contents, 2 ml was taken from the same filtrate and it was kept in a deep freezer at -18
°C until the day of analysis. VFA (acedic acid, propionic acid and butyric acid) and lactic acid analyses of the silages
taken out of the deep freezer on the day of analysis were made in HPLC device. (Properties of HPLC: Column: C18, 5
um, 4.6 x 250-mm; Mobile Phase: Isocratic; 25-mM K-phosphate buffer; pH 2.4; Flow Rate: 1.5 mL/min.; Column
Temperature: 30 °C; UV Sensor: Wavelength: 210 nm; Injection Volume: 20 pL).

Microbiological analyses: Using the method reported by Stanley et al. (1971) siilfite-reducing anaerobes, using the
method reported by Harrigan (1998) number of lactic acid bacteria, whether there exists Enterobacteriaceae, Listeria
spp., yeast and mold or not were determined in each silage.

Statistical analyses: The obtained results were analyzed in SPSS Package Programme according to One-Way Anova
procedure and Duncan Multiple Comparison Test was implemented for the differences of the groups. In addition,
microbiological features of the silages were analyzed and evaluated in SPSS Package Programme according to
Frequency procedure (SPSS, 2007).

RESULTS
The effect of propolis treatment on the chemical properties of alfalfa silages are given in Table 1.

Table 1. The effect of propolis on the chemical properties of alfaalfa silages

Parameters Control 0.5 % Propolis 1.0 % Propolis 2.5 % Propolis
DM, % 34.82+0.58 34.68+0.08 34.87+0.15 34.35+0.57
CA, % DM 11.46+0.19 11.59+0.15 11.47+0.10 11.71£0.31
CP, % DM 28.94+0.33 28.94+0.56 29.03+1.14 28.79+0.33
NDF, % DM 24.18+1.00 23.73+0.27 23.07+0.44 23.90+0.34
ADF, % DM 17.35+0.70 16.88+0.57 17.40+1.31 17.86+0.37

DM: Dry matter; CA: Crude ash; CP: Crude protein; NDF: Neutral detergent fiber; ADF: Acid detergent fiber.

Propolis did not affect dry matter, crude ash, crude protein, NDF and ADF contents of alfalfa silages (P>0.05). The
effect of propolis additive to alfaalfa silages at different levels on fermentation properties of the silages was presented in
Table 2.

Table 2. The effect of propolis on the fermentation properties of alfaalfa silages

Parameters Control 0.5 % Propolis 1.0 % Propolis 2.5 % Propolis
pH** 4.86+0.042 4.53+0.01° 4.56+0.07° 4.60+0.03°
LA, %* 2.95+0.812 2.58+0.748 1.16+0.15° 1.30+0.47°
AA, %** 0.35+0.112 0.26+0.072 0.10+0.03° 0.12+0.05°
PA, %** 0.42+0.122 0.15+0.05° 0.08+0.01° 0.02+0.01¢
BA, % ND ND ND ND
NHs-N ND ND ND ND
Fleig Score* 79.94+1.54¢ 93.10+0.632 91.49+2.392 88.43+1.32°
Good Excellent Excellent Excellent

*2C The differences between the averages in the same column are significant (P<0.05).
**a-¢: The differences between the averages in the same column are significant (P<0.01).
LA: Lactic acid; AA: Acetic acid; PA: Propionic acid; BA: Butyric acid. ND: Not determined

2472



Accordingly, it was found that the pH of the silages especially including 0.5 % and 1.0 % of propolis was significantly
lower than the other groups (P<0.01). It was determined that lactic acid (P<0.05) and acetic acid contents of the silages
statistically reduced with 1.0 % and 2.5 % of propolis additives (P<0.01). Especially 2.5 % of propolis additive reduced
the propionic acid content of the silages (P<0.01). No butyric and ammonia nitrogen contents were detected in
experiment silages. While the quality class of the control group was “good”, the quality class of the silages with
propolis procedure increased to “excellent”. The effect of propolis additive to alfaalfa silages on microbiological
properties was shown in Table 3.

Table 3. The effect of propolis on the microbiological properties of alfaalfa silages

Parameters Control 0.5 % Propolis 1.0 % Propolis 2.5 % Propolis
LAB (Log(cfu/g) 6.07+0.13 5.79+0.23 6.08+0.08 5.54+0.22
SRA (cfu/g) <1.0x102 <1.0x102 <1.0x102 <1.0x10?
Listeria spp. ND ND ND ND
Mold (cfu/g) <1.0x10? <1.0x10? <1.0x10? <1.0x10?
2 (1 sample)
Yeast <1.0x10? cfu/g <1.0x10? cfu/g <1.0x10? cfu/g
(Log(cfu/g)

Enterobacteriaceae

<2.0x10? <2.0x10? <2.0x10? <2.0x10?
(cfu/g)

LAB: Lactic Acid Bacteria; SRA: Sulphite Reducing Anaerobes ND: Not determined

The differences among silages in terms of lactic acid bacteria (LAB) content were not found as significant (P>0.05).
The lowest LAB was found in 2.5 % of propolis, the highest LAB was found in 1.0 % of propolis. Sulphite reducing
anaerobes, mold and Enterobacteriaceae were determined under the detection limit; however, Listeria spp. could not
be identified in all experiment silages. Yeast was found in 0.5 % of propolis and only one sample.

DISCUSSION

The studies to increase both silage qualities and the yield of animals without harming both human and animal health
by adding natural additives to especially hard ensiled fresh material like alfalafa have been increased in number
recently. Propolis is also thought to be one of these additives. Propolis has strong antibacterial, antifungal and
antiviral features (Bonkava, et al., 2000). It is also reported that especially propolis extracts have antibacterial
activities against Gram negative (-) and Gram positive (+) bacteria and also antifungal activities against the fungi
(Matsuno et al., 1997; Aksoy and Digrak, 2006; Menensez et al., 2009; Gallez et al., 2014). Propolis is used in many
different fields. However, according to us, there is no study on the use of propolis as silage additives.

It was determined in this study that propolis procedure had no effect on chemical contents of the silages. No dry
matter lost in silages with propolis additive to alfalafa. Accoding to these findings, it can be said that propolis inhibits
dry matter losses via its strong antimicrobial effect by preventing the development of harmful microorganisms. In also
the studies with different silage additives Ke et al. (2015), Acar and Bostan (2016) and Pour et al. (2017) obtained
similar results.

Decreasing pH and quantity and compositions of organic acids in fermentation stage are important criteria in
determining the quality of silages. pH of silages reduced with propolis procedure. It can be said that the fact that the
pH level of hard ensiled fodders like alfalafa which are water-soluble, poor in carbonhydrade and rich in protein is
reduced by ensiling is due to the antibacterial and antifungal activities of propolis. Morover, these activities reduced
the lactic acid content that is necessary for especially a good silage. However, it was reported that lower amount of
lactic acid content lower than the values indicated in literature developed poor fermentation in silages, but did not
cause dry matter losses (Baytok et al., 2005). No dry matter losses, suppression of acedic acid and propionic acid
formation and no butyric acid content in experiment silages support these findings. Liu et al. (2016) reported that
lactic acid, acetic acid and butyric acid levels significantly reduced with Lactobacillusplantarum inoculant additive to
alfaalfa silages. There are studies indicating that different additives to alfalafa silages reduced the pH (Filya et al.,
2006; Guo et al., 2008; Wen et al., 2017).
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Ammonia concentration indicates the fragmentation rate of proteins by butyric acid bacteria. It was reported that
ammonia nitrogen content of a quality silage was required to be lower than 80 g/kg of total N (Petterson, 1988). It is
also stated that deamination occurs in aminoacids in case of high acedic acid content in silages and as a result the
ammonia nitrogen level in silages increases (McDonald et al., 1991). With propolis additives to alfalafa lactic acid
fermentation developed in silages and therefore pH reduced and the development of undesired butyric acid bacteria
and the formation of ammonia nitrogen which is the final product of proteolisis were completely blocked.

The quality classes of the silages increased to “very good” with propolis additive. Fleig Scoring method is a scoring
method based on dry matter and pH values of silages. pH value is an important criterion which numerically reveals the
quality class of silages and whether the silages are sufficiently fermented or not. It is stated that high dry matter
content not only reduces pH but also affects the lactic acid fermentation negatively and therefore, reduces the quality
of silages (Kilig, 1986). When the pH and dry matter content criteria used in the calculation of Fleig Scores are
considered, it can be said that low pH level of the groups with propolis treatment in the study also reflects to Fleig
Scores of the silages.

When the experiment silages are appreciated in terms of microbiological features, we can see that lactic acid bacteria
reproduced in sufficient amounts; however, harmful microorganisms did not generate. Only 2 log (cfu/g) rate of yeast
reproduced in 0.5 % of propolis. Many problems can be introduced while ensiling leguminosae, herbs and their
mixtures. During the ensiling, these fresh materials may include both aerobic and anaerobic microorganisms and
various bacteria and fungi affecting the quality of silages (Muck, 2010). The existence of low pH and sufficient lactic
acid bacteria in good quality silages prevents the reproduction of these microorganisms which reduce the quality of
silages. The fact that lactic acid bacteria are the dominant flora and their pH level is low, butyric acid and ammonia
nitrogen can not be detected and there are almost no undesirable microorganism activity is considered as an indicator
of the formation of acidic environment in experiment silages. Filya et al. (2001) and Kog et al. (2017) obtained similar
findings in alfalafa silages.

CONCLUSION

It was aimed to determine the possibility to use propolis as silage additives. As a result of the study, no dry matter
losses in silages, reduction in pH of silages, production of lactic acid up to protect the silages, undesirable harmful
microorganisms in silages and no butyric acid and ammonia nitrogen contents indicate that propolis can be used as an
additive in silages. It was concluded that especially 1.0 % of propolis may have a positive effect to protect silages.
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Abstract

The marinated seafood preparation method is based on the ripening of a seafood product with sodium
chloride and acetic acid. It is common for seafood to be processed by the marinating method. The ratio of
acetic acid used is effective in the quality of the marinated product. The sodium chloride and acetic acid used
during the marinating process also significantly alter the color of the seafood. Monitoring of color changes is
very important for product control at the sales stage. The reason for this is that the consumer's preference
varies according to the color quality. Color analysis can be done with instrumental devices and is also
performed by using computer-based imaging technology for the last three decades. Some studies have shown
that this method is more objective and reliable than instrumental methods. In this study, color changes of
marinated anchovy (fillet and skin) using different ratios of acetic acid (3%, 4%, 5%, and 6%) were
performed during raw, after salting, 1st, 20th and 24th hours of the marinating. The color parameters
analyzed were L*, a*, b*, Chroma and Whiteness values. According to results, the L* value of anchovy
fillets increased significantly after brining and showed significant changes in all groups during the
marinating process (p<0.05). The a* value showed a significant decrease in all groups until the 1st hour after
marinating. However, 5% and 6% groups showed a rise at 20th hours of marinating (p<0.05) but groups of
3% and 4% showed no significant change (p>0.05). However, all groups showed similar values at 24h hours
of marinating. Skin a* values of anchovy was also showed similar fluctuations with fillet of anchovy. The b*
value of anchovy fillets increased significantly after salting. In the process of the 1st hour of marinating, the
value of b* has decreased rapidly. Since this decrease was at the same level for all groups, there was no
statistically significant difference between the groups (p>0.05). However, between the after salting and the
1st hour of marinating, it was found a statistical significance for all groups (p<0.05). The b* value of 3% and
4% ratios between the 20th hours of the marinating process was not statistically different (p>0.05). The same
findings were observed in 5% and 6% groups for anchovy fillets (p>0.05). However, this similarity has
changed in the 24 hours of marinating process and the 3% group was found to be statistically different from
all other groups (p<0.05). Skin b* values of anchovy were also showed similar fluctuations with fillet of
anchovy. Whiteness value was found similar to L* values of anchovy fillets and skin samples. The results of
the study showed that there was a relationship between the increase in acetic acid ratio and color change.
However, as the marinating time increases, the color parameters close to each other.

Keywords: Color, marinating, anchovy, fillet, skin.

INTRODUCTION

Seafood has a good source for human nutrition especially because of its unique nutritional composition (Atar &
Algigek, 2009). Therefore, it is recommended to consume seafood at least three times a week. Despite these good
features, seafood is rapidly deteriorating. Various processing techniques have been applied to prevent this (smoking,
drying, canning, etc.). One of these techniques is seafood marinating with acetic acid. Thus, seafood has a longer shelf
life than fresh seafood and gains a unique flavor and color. Acetic acid used for marinating prevents bacterial growth. It
also lowers the pH.

Anchovy is one of the most suitable fish for marinating with its lipid content and texture. There are some
researches about the marinating process of anchovy. However, the color changes of the marinated anchovy monitoring
record with computer-based image analyses system do not exist in the literature. The aim of the study was to monitor
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the color changes of the anchovy skin and fillets during some marinating steps (initial, after the 1st hour of marinating,
after the 20th hour of marinating, after the 24th hour of marinating) with different acetic acid ratios by computer-based
image analysis (CBI).

MATERIALS AND METHODS

Fresh anchovy (Engraulis encrasicolus, Linnaeus, 1758) samples used were transported to the laboratory in
Styrofoam boxes filled with ice. Samples were filleted and then immersed in a brine solution (8% NaCl, 1:1, w/v) at

4°C. After 4 hours, these samples were divided into four groups with using commercial acetic acid as the following
ratios: 3%, 4%, 5%, and 6%.

The Computer-based imaging system (CBI) was carried out in a light-box which described by Luzuriaga, Balaban,
& Yeralan, (1997). The image acquisition was done with the method described by Algigcek & Balaban, (2012). LensEye
software (ECS, Gainesville, FL, USA) was used to analyze the color values (L*, a*, b*, Chroma, and Whiteness).

One-Way ANOVA determined the significance of the effects of ratio on the samples during processes and Tukey’s
multiple range test, using SPSS for Windows, Version 23.0 (IBM, NY, US) at p<0.05. The bar charts created by using
the same software. The bar error plots demonstrate the confidence interval at 95%.

RESULTS AND DISCUSSION
The color changes of the fillet part

Table 1 shows the color parameters’ changes in the fillet part of the samples. The initial L* values of the samples
were ranged in 55.22-55.97. These values increased immediately after brining due to NaCl for all groups (Figure 1).
Acetic acid has a bleaching effect on meat (Dickens & Whittemore, 1997). There was a significant increase in the L*
value of the samples after the 1st hour of the marinating in the range of 70.29-72.12. This increase continued during 20™
and 24" hours of marinating. The same trend was observed for Whiteness value (Figure 5). According to (Gokoglu,
Topuz, & Yerlikaya, 2009) consumers prefer lighter color for marinating products.

The a* value was analyzed in the range of 2.92-3.62 for initial anchovy samples (Figure 2). The decreased a*
value was monitored immediately after brining for all groups (p<0.05). This results showed that brining has a
decreasing effect on the a* value of anchovy samples due to Na and Cl ions whitening efficacy. After 1% hour of the
marinating process color results showed that there was significant decrease for all groups (p<0.05), but this decrease did
not show any significant difference between groups (p>0.05). The difference between groups was monitored after 20™"
hours of marinating (p<0.05). The 5% and 6% ratio groups significantly different from the other two groups (p<0.05).
However, after 24" hours of the marinating, the difference was disappeared.

The initial b* value of the fillet part of anchovy samples was -0.83, 0.39, 0.63, and 0.36 for 3%, 4%, 5%, and 6%
acetic acid groups, respectively (Figure 3). The value of the samples slightly increased after brining and this increase
was found statistically significant (p<0.05). The first hour of marinating there was no statistically significant difference
between groups until 20™ hours of the marinating. The 5% and 6% of groups showed a statistically significant
difference from 3% and 4% groups (p<0.05). This difference continued for 3% groups even after 24" hours of the
marinating.

Chroma value showed a slight increase after brining ant acetic acid application had an increasing effect too (Figure
4). The statistical difference was not recorded after the 1%t hour of marinating (p<0.05). However, Chroma values of the
samples were increased after 20™ hours marinating. This increase changed after 24" hours marinating and the Chroma
value of the 4%, 5%, and 6% groups. These groups showed increasing trend due to the ratio of the acetic acid and there
was no statistically significantly different between these groups (p>0.05).
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Table 1: The color changes of the fillet part during the progress

Raw After Salting The 1st hour after 20th hours after 24th hours after
Color marinating marinating marinating
Parameter | Group Mean | Std. Sig. Mean | Std. Sig. Mean | Std. Sig.* | Mean | Std. Sig.** | Mean | Std. Sig.
Error Error Error Error Error
L* Ratio 3 55.22 | 0.40 | Aa 58.63 | 0.38 | Ba 70.29 | 0.28 Ca 7450 | 0.29 Da 7150 |0.30 Ca
Ratio 4 55.85 | 0.46 | Aa 59.66 | 0.41 | Ba 72.12 | 0.36 Cb 74.62 | 0.25 Da 7257 | 0.27 Ca
Ratio 5 55.94 | 0.67 | Aa 59.83 | 0.65 | Ba 71.10 | 0.39 Cab 71.95 |0.39 Ch 72.00 |0.31 Ca
Ratio 6 55.97 | 055 | Aa 59.93 | 0.44 Ba 71.69 | 0.44 Cab 71.51 | 0.35 Cb 72.05 |0.33 Ca
a* Ratio 3 2.92 0.24 | Aa 0.61 0.18 Ba -2.90 | 0.07 Ca -2.99 0.07 Ca -2.42 0.06 Ca
Ratio 4 328 034 |Aa 095 |025 |Ba -3.08 | 0.09 Ca -3.45 | 0.09 Ch -2.09 | 0.09 Db
Ratio 5 368 032 |Aa 118 |024 |Ba -2.78 | 0.09 Ca -1.53 | 0.09 Dc -1.76 | 0.09 Dc
Ratio 6 3.31 0.30 | Aa 0.98 0.24 Ba -2.80 | 0.10 Ca -1.56 | 0.11 Dc -1.81 0.10 Dbc
b* Ratio 3 -0.83 | 0.28 | Aa 1.28 0.30 Ba -6.86 | 0.24 Ca -458 |0.19 Da -6.04 |0.21 Ca
Ratio 4 039 |037 |Aa 218 |032 |Ba -6.19 | 0.25 Cab -4.05 |0.28 Da -7.75 | 0.23 Eb
Ratio 5 0.63 0.35 | Aa 2.03 0.37 Ba -5.92 |0.22 Cb -6.06 | 0.27 Cb -7.61 0.21 Db
Ratio 6 0.36 0.27 | Aa 1.58 0.27 Ba -6.41 | 0.19 Cab -6.06 | 0.23 Cb -1.37 0.23 Db
Chroma Ratio 3 6.19 0.14 | Aa 6.20 0.12 | Aa 7.90 0.19 Ba 6.03 0.14 Aab 6.87 0.16 Ca
Ratio 4 6.48 0.25 | Aa 6.56 0.18 | Aa 7.25 0.21 Bab 5.96 0.21 Ca 8.21 0.22 Db
Ratio 5 6.67 0.27 | Aa 6.57 0.17 | Aa 7.06 0.16 Ab 6.72 0.20 Ab 8.07 0.19 Bb
Ratio 6 6.22 0.22 | Aa 6.26 0.15 | Aa 7.32 0.18 Bab 6.61 0.22 Aab 7.83 0.22 Bb
Whiteness | Ratio 3 5457 | 040 | Aa 5791 [ 036 |Ba 69.03 | 0.28 Ca 73.60 | 0.27 Da 70.48 |0.29 Ea




Ratio 4 55.13 | 048 | Aa 58.86 | 0.41 | Ba 70.98 | 0.33 Cb 73.74 | 0.22 Ca 7111 | 0.24 Da
Ratio 5 55.20 | 0.69 | Aa 59.04 | 0.64 | Ba 70.01 | 0.39 Cab 70.91 | 0.36 Cb 70.59 |0.29 Ca
Ratio 6 5531 | 057 | Aa 59.19 | 045 |Ba 70.52 | 0.40 Cb 70.54 |0.31 Cb 70.72 | 0.28 Ca

“Different small letters indicate significant differences at p<0.05 within each row for the same color parameters by Tukey’s HSD test.
** Different capital letters indicate significant differences at p<0.05 within each column for the same application and color parameters by Tukey’s HSD test.
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Figure 1: The mean L* value changes of anchovy fillet parts during the process
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Figure 2: The mean a* value changes of anchovy fillet parts during the process
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Figure 3: The mean b* value changes of anchovy fillet parts during the process

Process Steps
& intial
10.00— [ After Brining
[#1th hour of marinating
B 20th hours of marinating
([ 24th hours of marinating

8007

6.00=

Mean Chroma

4007

2007

Vinegar Ratios
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Figure 5: The mean Whiteness value changes of anchovy fillet parts during the process

The color changes in the skin part

Table 2 shows the color parameters’ changes in the skin part of the samples. The skin part L* value of the samples
showed a significant increase after brining (p<0.05) (Figure 6). There was also an increase after the 1% hour of
marinating, but this difference did not show a significant difference between groups in the same application process
(p>0.05). The main differences were recorded after 201" hours of the marinating. The 5% and 6% groups showed a
statistically significant difference from the other two groups (p<0.05). These results can be explained by the acetic acid
bleaching effect. The 4%, 5%, and 6% of groups did not show any statistically significant difference even after 24"
hours marinating (p>0.05). The same trend was observed for Whiteness value (Figure 10).

The a* value of the skin part of the samples slightly decreased after salting (Figure 7). The decreasing continued
after the 1% hour of the marinating due to acetic acid application. However, there was no statistically significant
difference between groups in the same application process. The main difference was recorded after 20" hours of the
marinating. The 5% and 6% groups were showed statistically significant. However, this difference was disappeared
after 24" hours of the marinating (p>0.05).

The b* values of the samples were increased after brining, and this increase was found statistically significant
(p<0.05) (Figure 8). The acetic acid application had a decreasing effect on the b* values of the skin part of the samples.
After 20" hours of the marinating the b* value of the 5% and 6% ratio groups had lower b* values than the other two
groups. This difference was found statistically significant (p<0.05). The group differences did not monitor after 24t

hours of the marinating (p>0.05). Chroma values of the samples increased after marinating application (p<0.05) (Figure
9).

252



Table 2: The color changes of the skin part during the progress

Raw After Salting The 1st hour after marinating | 20th hours after marinating 24th hours after marinating
Color Group | Mean | Std. Sig. Mean | Std. Sig.* | Mean Std. Sig.** | Mean Std. Sig. Mean Std. Sig.
Parameter Error Error Error Error Error
L* Ratio |56.83 | 0.34 | Aa 60.97 | 0.38 |Bca |61.99 038 |Ca 63.71 0.38 | Dac |60.11 042 |Ba
3
Ratio |57.81 | 0.28 | Aa 62.34 | 038 |Bda |63.16 0.23 | Bca 64.00 041 |Ca 61.35 031 |Da
4
Ratio |57.42 | 0.73 | Aa 62.53 | 0.73 | Ba 63.33 0.70 |Ba 62.00 0.73 | Bbc | 61.67 059 |Ba
5
Ratio |57.66 | 040 |Aa 62.26 | 040 | Ba 63.02 0.48 |Ba 61.49 0.45 | Bb 61.53 0.44 |Ba
6
a* Ratio 0.27 |0.17 Aa -1.62 | 0.12 Ba -2.88 0.05 Cab -2.84 0.05 Ca -1.89 0.05 Ba
3
Ratio 0.26 | 0.16 Aa -1.45 | 0.13 BDa | -3.07 0.05 Ca -2.98 0.05 Ca -1.77 0.05 Da
4
Ratio 1.09 |0.18 Ab -1.36 | 0.14 BDa | -2.86 0.06 Cb -1.50 0.06 Db -1.69 0.06 Da
5
Ratio |0.86 |016 |Aab |-1.27 |0.13 |Ba -2.87 006 |[Cab |-1.32 0.05 | Bb -1.73 0.05 |Da
6
b* Ratio -8.37 | 0.24 Aa 571 | 0.32 Ba -9.02 0.20 Aab -8.69 0.23 Aa -11.91 0.22 Ca
3
Ratio |-7.04 | 030 |Ab 571 1023 |Ba -9.27 016 |Ca -9.59 023 |Cb -12.10 0.16 | Da
4
Ratio -7.10 | 0.29 Ab -452 | 031 Bb -8.34 0.21 Cb -10.01 0.25 Db -11.12 0.23 Eb




5

Ratio -7.32 | 026 | Ab -5.13 | 0.22 Bab -8.36 0.18 Cb -10.29 0.17 Db -10.79 0.15 Db
6

Chroma Ratio 10.13 | 0.18 Aa 9.38 0.13 Aa 9.86 0.17 Aab 9.70 0.19 Aa 12.23 0.21 Ba
3
Ratio 9.26 |0.17 | Ab 9.42 0.11 Ba 10.09 0.14 Ca 10.50 0.19 Cb 12.38 0.15 Da
4
Ratio 9.90 |0.16 |ACb |9.10 0.13 BCa |9.41 0.15 Cb 10.56 0.19 Db 11.51 0.19 Eb
5
Ratio 9.66 |0.18 | Ab 9.36 0.13 Aa 9.35 0.15 Ab 10.72 0.15 Bb 11.22 0.13 Bb
6

Whiteness | Ratio 5489 | 0.34 | Aa 59.19 | 0.37 Ba 59.91 0.38 Ba 61.60 0.37 Ca 57.33 0.44 Da
3
Ratio 56.16 | 0.30 | Aa 60.51 | 0.35 Ba 60.99 0.24 Ba 61.59 0.40 Ba 58.42 0.32 Cab
4
Ratio 55,59 [ 0.71 | Aa 60.87 | 0.72 Ba 61.35 0.69 Ba 59.66 0.73 Bb 59.02 0.59 Bb
5
Ratio 55.92 | 0.38 | Aa 60.50 | 0.39 BCa | 61.10 0.47 Ba 59.12 0.43 Cb 59.02 0.43 Cab
6

“Different small letters indicate significant differences at p<0.05 within each row for the same color parameters by Tukey’s HSD test.

* Different capital letters indicate significant differences at p<0.05 within each column for the same application and color parameters by Tukey’s HSD test.
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Figure 10: The mean Chroma value changes of anchovy skin parts during the process

Finally, the results showed that the brining and acetic acid application had an effect on the color values of the
anchovy fillet. The ratio percentage effect can be monitored only 20™ hours of the marinating. This change generally
disappeared after 24" hours marinating.
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Abstract

Salting is known as one of the oldest methods used to preserve foods and traditionally divided into dry
salting and brine salting practices. Dry salting technique is one of the most widely used salting techniques.
This technique is based on the application of sodium chloride directly to the foodstuff. Dry salting of fish has
been in use since antiquity to extend the shelf life of fish. In the modern world, dry salted fish is still a
popular food. However, the color of dry salted fish changes over time. This study aims to reveal these color
changes of dry salted sardines. Color parameters L *, a *, b *, Chroma and Whiteness values were measured
during raw, after brine and after dry salting of the fish samples. According to results, the L * value increased
significantly after brining and decreased slightly after dry salting. It was observed that dry salting altered L *
value of the sardine samples. However, the most dramatic differences were observed in the brine, and dry
salting stages a * and b * values. According to this, while fresh sardines a * value was 6.19 = 0.46, it
decreased to -4.66 + 0.10 after brine. After dry salt, a * value was determined as -5.26 = 0.06. b * value was
found to be -0.07 + 0.62 for fresh sardines. However, this value decreased to -7.70 + 0.26 after the brine, and
a statistically significant difference was found. At the end of dry salting, b* value of sardines increased to
0.07 + 0.35. The reason for this increase is the yellowing of the fish. According to the color scheme (NBS)
determined by the Inter-Society Color Council, sardine fish were classified as grayish purple. However, after
brine, the color of the sardine fish was classified as pale purple. After dry salting, the color category was
determined as 'greenish gray." According to these data, the salting stages significantly change the color of
sardine fish. In later studies, it is recommended to examine consumer preferences using different salting rates
and temperatures.

Key words: Color, dry salting, brine salting, sardine.

INTRODUCTION

Fish consumption has been in the human diet for at least 380 000 years (Arason et al. 2013; Toussaint-Samat
2009). However, fish should be consumed quickly because it deteriorates rapidly. The most effective method found in
the earliest times is undoubtedly to extend the shelf life by salting. This method, which is still in use today, is based on
the removal of water from fish muscle. Meat has a wonderful flavor and texture during complex reactions, including
proteases and lipases, during the salting process (Hall 2011). Salt affects not only flavor and texture but also color. Its
effect on color is yellowish with pure NaCl, while white with magnesium and calcium content (Hall 2011). There are
four type of salting; dry, pickle, brine and injection (Arason et al. 2013).

Dry salting has been known as kench salting and the salted products accepted as heavily salted products because
they come into direct contact with the salt and too much salt passes through the osmosis to the meat. (Arason et al.
2013; Oehlenschlager 2014). They have also lower water activity, which avoid microbial growth (Pittia and Antonello
2015). However, this halophilic environment is suitable for Halobacterium spp., which is responsible ‘pink dots’ on the
salted fish products (Hall 2011). Brine salting generally using for pickling and also for first step of smoking (Alcicek
and Atar 2010).

Color determination of food products is important step for consumer acceptance. There are instrumental methods
for color analyze. In recent years, computer based image processing techniques have been used successfully for color
analysis of seafood (Algigek and Balaban 2015a, 2015b; Balaban et al. 2014; Balaban and Algigek 2015; Kim et al.
2014; Kong et al. 2015). It is based on the analysis of digital images with special software and reliable digital data is
obtained (Yagiz et al. 2009).

The aim of this study was to determine the color parameters of sardines salted with brining and then dry salting.
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MATERIALS AND METHODS

Fresh sardine (Sardina pilcardus) samples were bought from a local fish market (Canakkale, Turkey) and

transferred immediately in a Styrofoam box with ice. The whole fish samples washed with tap water and put in a brine
solution (8%, 1:1 w/v) for 4 hours at 4°C. The brined samples were drained and put into dry salt (1:1 v/v) for dry salting
process during 20 days at 4°C. The samples washed with tap water after the process and dried with paper towel. The
color analysis of the samples was performed at each step (raw, after brining and after salting) with computer based
image analysis which explained by Algi¢ek and Balaban (2012). The statistical analysis was performed by SPSS v23
(IBM, NY, US). The One-Way ANOVA was used to determine the difference of the processes. The Tukey multiple

range test was used as post-hoc test at p<0.05.

RESULTS AND DISCUSSION

Table 1 shows the color parameters of the sardine samples.

Table 1: The color parameters of the samples during process steps

Color parameters | Process steps Mean Std. Error | *Post-Hoc test | Min Max
L* Raw 56.60 0.46 a 53.63 59.27
After brining 60.06 0.86 b 55.40 64.71
After dry brining 58.99 0.84 b 53.58 | 64.36
a* Raw 6.19 0.46 a 3.62 8.04
After brining -4.66 0.10 b -5.14 -3.84
After dry brining -5.26 0.06 b -5.53 -4.71
b* Raw -0.07 0.62 a -4.10 3.89
After brining -7.70 0.26 b -10.01 -6.58
After dry brining 0.07 0.35 b -3.24 2.26
Chroma Raw 10.12 0.22 a 9.00 11.63
After brining 10.35 0.20 a 9.48 12.21
After dry brining 10.61 0.17 a 9.60 12.01
Whiteness Raw 55.17 0.47 a 52.32 57.93
After brining 58.48 0.78 b 54.09 | 62.80
After dry brining 57.22 0.78 b 52.18 62.38

*The different letters show the difference between process steps in the same color parameter

The L* value of the raw material of the sardine (initial) was 56.60+0.46. This value increased after brining and this
increase was statistically significant (p<0.05). This result showed that brining process highly effective on the brightness
of the sardine samples due to magnesium and calcium content of the salt (Hall 2011). Same increased levels were
observed by the other researchers (Algigek and Balaban 2015a). After dry brining the L* value of the samples slightly
decreased (Figure 1). However, this decrease did not show any statistically significance (p>0.05). Same trend was
observed in Whiteness parameter (Figure 5). The a* and b* values of the samples dramatically decreased after brine
salting step. This difference was found statistically significant (p<0.05). However, there were no significant difference
between the salting a* and b* values of the brine salting and dry (p>0.05) (Figure 2 and 3). These results showed that
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brining and dry salting have a strong effect on the redness and yellowness of the sardine samples. The Chroma value of
the samples did not show any significance during process steps (p>0.05) which is not expected (Figure 4).
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Figure 1: The L* value of the sardine samples changes during process steps
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Figure 2: The a* value of the sardine samples changes during process steps
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Figure 3: The b* value of the sardine samples changes during process steps
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Figure 4: The Chroma value of the sardine samples changes during process steps
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Figure 5: The Whiteness value of the sardine samples changes during process steps

According to the color scheme (NBS) determined by the Inter-Society Color Council, sardine fish were classified
as grayish purple. However, after brine, the color of the sardine fish was classified as pale purple. After dry salting, the
color category was determined as 'greenish gray.' According to these data, the salting stages significantly change the
color of sardine fish. In later studies, it is recommended to examine consumer preferences using different salting rates
and temperatures.
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Abstract

It is in the expectation that specific sensory characteristics are appropriate to their own experience before consumers
buy a food product. Color is one of the most important of these sensory properties. In addition to instrumental
techniques, computer-based imaging techniques are used in color measurement. This technique is used safely in non-
homogenous food products, especially in seafood. Food additives that can affect the color of processed seafood can be
added by commercial enterprises. The most popular of these food additives are plant-oils. These oils called natural and
green chemicals are considered safe food additives. Orange and lemon oils were used in this study. The aim of the study
was to determine the effects of lemon oil and orange oil spread applications on the color, area and meat yield of
anchovy and sardine fillets. These analyses were carried out when samples raw, after application and after cooking. The
statistical relationships were monitored between applications for both fish species. According to results, the area of
control, lemon oil and orange oil groups of anchovy and sardine showed significant differences after cooking (p<0.01).
L* values of the control group of anchovy and sardine were between 54.43-58.00 and 54.83-65.40, respectively. The a*
values of anchovy in Lemon Oil group were 4.40, 2,57, and -0.10 for raw, after application and after cooking,
respectively. Same values for sardine were 6.46, 3.90, and -1.73 for raw, after application and after cooking,
respectively. All color values of the control group of both fish species showed a statistically significant change only
after cooking (p<0.01). Lemon and orange oil have resulted in significant changes in a* value of fillets after application
and cooking (p<0.01). However, L*, b*, and Chroma values have changed significantly only after cooking (p<0.01).
The meat yield of anchovy samples were 48.28%, 51.41%, and 44.96% for lemon oil, orange oil and control groups,
respectively. Sardine meat yields were 62.87%, 64.49%, and 59.81% for lemon oil, orange oil and control groups,
respectively. According to the results of the study; lemon and orange oil has a significant effect on changing the color of
anchovy and sardine samples. It has also been found that the cooking process varies the area and meat yield of the
fillets.

Keywords: Color, anchovy, sardine, meat yield, cooking

INTRODUCTION

Food additives are using for developing the flavor, texture, and color of the product (Socaciu, 2008). Many food
additives are using by industry. In recent years, non-chemical food additives have been demanded due to increased
consumer awareness (Algigek, 2011). The most popular of these food additives are plant-oils (Verzera, Trozzi, Dugo,
Di Bella, & Cotroneo, 2004). These oils are called natural and green chemicals and are considered safe food additives
(Rahman, 2007).

Rutaceae family has many fruits crops including lemon, orange, limes (URL, 2019). These fruits have a sour and
sweet taste and strong flavor. Their peels have also using for color enricher by bakers manually. Some species are
carotenoid-rich (Vinha, Rodrigues, Nunes, & Oliveira, 2018).

There are some researches about orange oil and/or lemon oil added seafood (Ozpolat, 2019; Tosun, Ucok
Alakavuk, Ulusoy, & Erkan, 2018; Yildiz Oguzhan, 2019) and lemon oil and their effects on surimi (Ramroop &
Neetoo, 2018). However, there is no literature about the color effects of lemon and orange oil on anchovy and sardine.
This study focused on lemon and orange oils to determine their color enricher effects on anchovy and sardine fillets. For
color determination, the computer-based image analysis was used to gain objective and repeatable data (Balaban,
Stewart, Fletcher, & Algigek, 2014).

MATERIALS AND METHODS

The fresh anchovy and sardine samples purchased from a local fish market (Canakkale, Turkey) and transferred in
ice to the laboratory. The samples immediately washed with tap water, de-headed, neatly eviscerated and removed pin
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bones. The fillets were divided into 3 groups: Control, Lemon and Orange oil groups. The raw fillets pictures were
taken by using a Nikon D300 camera (Nikon Co., Tokyo, Japan) mounted in a light-box which described by Luzuriaga,
Balaban, & Yeralan, (1997). A single layer of commercial lemon and orange oil (Defne & Doga Co., Antalya, Turkey)
was applied to the fillets with a thin brush. Then, the lemon and orange oil groups’ samples pictures were taken in the
light-box. All samples cooked in a fan oven at 120°C for 10 minutes. The samples cooled at ambient temperature and
then the pictures were taken. There were a reference color (Gretag Color Checker, X-Rite Inc., Grand Rapids, Ml,
USA) and area reference square (16 cm?) in the light-box for color and area determination by using LensEye software
(Gainesville, FL, US). The statistical analysis was performed by SPSS v.23 (IBM, NY, USA). A one-way ANOVA
was conducted to determine the difference between groups during the process. Tukey post-hoc test was used to show
the difference level of the groups at p<0.01.

RESULTS AND DISCUSSION

Table 1 demonstrates the color and area values of the anchovy and sardine fillets during the process.

The L* value of the initial anchovy samples were 54.43+0.67, 53.23+1.09 and 51.8040.55 for Control, Lemon and
Orange oil groups, respectively. After application of the oils, the fillets’ L* value slightly increased, but this increase
was not found statistically significant for all groups (p<0.01). The main changes were monitored after the cooking
process. The L* value of the anchovy samples dramatically increased and this increase was found statistically
significant for all groups (p<0.01). A same increasing trend was observed for b* values of the Lemon oil groups while
the a* value showed a decrease (p<0.01) during the process. However, Orange oil group’ b* value was different from
the other groups. The b* value was found statistically significant even after application (p<0.01). This results showed
that Orange oil affects the a* and the b* values of the anchovy fillets both after application and after cooking (p<0.01).
The a* value of the Lemon oil group and Orange oil group were found statistically significant (p<0.01) after the
cooking process. This is probably because the carotenoid content in the orange oil is higher than the lemon oil
(Guimaraes et al., 2010).

Sardine fillets initial L* values were 54.83+0.57, 53.57+0.83 and 55.07+0.99 for Control, Lemon oil, and Orange oil
groups, respectively. After application, this value slightly increased, but this increase was not found statistically significant
(p<0.01) for Lemon and Orange oil groups. The main change was monitored after cooking. The cooking process increased the
L* value of the samples for all groups (p<0.01). There was no significant difference between groups in the same application
process (p<0.01). This result showed that the oil application has not a significant effect on the color parameters of sardine
fillets’ L* value, but cooking has. The same trend was also observed for Whiteness. The initial a* value of the sardine fillets
was 12.77+0.33, 6.46+0.17 and 6.20+0.44, for Control, Lemon oil, and Orange oil groups, respectively. The high ranges of
the L* values between groups were probably due to individual differences in fish samples. There was a significant difference
between Control and oil applied groups after application (p<0.01). This is probably due to the content of lemon and orange
oils, which are capable of changing color. The decreased a* value of the Lemon and Orange oil groups was monitored after
the application process. The main drastic change was occurred after cooking for all groups. The a* value was decreased after
cooking (p<0.01). However, the a* value of the Lemon and Orange oil groups did not show any significance (p>0.01), but
Control group showed a significant difference from the other two groups (p<0.01). This results clearly shows the lemon and
orange oil application decreased the a* value of the cooked sardine fillets. The b* value of the raw sardine fillets was -
7.90+1.04, 0.67+0.85 and 0.68+0.69 for Control, Lemon and Orange oil groups, respectively. The high ranges of the b* values
between groups were probably due to individual differences in fish samples. The b* value of the Lemon oil group was
decreased while Orange oil group b* value increased. This is probably because the carotenoid content in the orange oil is
higher than the lemon oil (Guimaraes et al., 2010). However, the b* value of all groups were increased after cooking (p<0.01).
The main reason of this probably due to temperature and water loss during cooking and as well as changes in muscle proteins
and lipids. The same color change results were found by Ayvaz, Cakir, Giindiiz, & Erdag, (2017). Chroma value of the
sardines slightly decreased after application. However, this decrease was not found statistically significant (p<0.01). The
Chroma value was dramatically increased after cooking for all groups (p<0.01). This result shows that the oil application had
no effect on the Chroma value of the sardine fillets, but cooking had.

Area of the anchovy and sardine fillets dramatically decreased after cooking (p<0.01). This is due to the water loss
of the samples during cooking at a high temperature. This caused the samples to shrink and reduce their area. It has also
an effect on the meat yield of the samples. The meat yield of anchovy samples were 48.28%, 51.41%, and 44.96% for
Lemon oil, Orange oil and Control groups, respectively. The same cooking loss was found by the other researchers
(Algicek, Zencir, Celik Cakirogullari, & Atar, 2010). Sardine meat yields were 62.87%, 64.49%, and 59.81% for
Lemon oil, Orange oil and Control groups, respectively.

Finally, this research showed that lemon and orange oil application on the small size fish samples like anchovy
and sardine, which are accepted as fatty fish, affect color parameters especially a* and b*. Moreover, their effect on the
color parameters of fish samples was sometimes suppressed by the effect of cooking due to changes in the muscle
structure.
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Table 1: The color and area values of the anchovy and sardine fillets during process

Anchovy
Area +St.Er L* +St.Er a* +St.Er b* +St.Er Chroma +St.Er Whiteness +St.Er
Control Raw 13.18 0.3542" 54.43 0.67 Aa 3.53 0.36 Aa 6.54 0.53 Aa 10.49 0.32 A2 52.68 0.70 Aa
After app 13.18 0.35Aa 54.43 0.6742 3.53 0.3642 6.54 0.53Aa 10.49 0.32Aa 52.68 0.704a
After Cooking 9.71 0.21A0 58.00 0.57A0 0.81 0.32Ab 17.32 0.60Ab 19.32 0.59Ab 53.03 0.6042
Lemon Qil Raw 14.20 0.42Aa 53.23 1.09 Aa 4.40 0.25Aa 6.39 0.75 A2 10.77 0.38 Aa 51.51 1.07 A2
After app 15.54 0.49B2 53.89 0.6742 257 0.22Ab 6.83 0.64 Aa 10.31 0.39%2 52.18 0.70%2
After Cooking 11.25 0.4580 60.58 0.75%0 -0.10 0.22Ac 16.85 0.4140 18.59 0.42A0 55.83 0.82Aa
Orange Oil Raw 13.43 0.38Aa 51.80 0.55 Aa 4.38 0.42 Aa 5.03 0.48 A2 9.91 0.35%42 50.30 0.57 Aa
After app 14.86 0.37ABa 54.32 0.54Aa 2.37 0.28A0 8.59 0.52 Ab 11.44 0.40Aa 52.21 0.58Aab
After Cooking 10.45 0.3440 60.73 0.8440 -0.54 0.268¢ 18.10 0.99Aca 19.90 0.984b 55.28 1.134b
Sardine
Area +St.Er L* +St.Er a* +St.Er b* +St.Er Chroma +St.Er Whiteness +St.Er
Control Raw 25.39 1.55Aa 54.83 0.57Aa 12.77 0.33Aa -7.90 1.044a 17.85 0.48Aa 51.17 0.51Aa
After app 25.39 1.55Aa 54.83 0.57Aa 12.77 0.33Aa -7.90 1.04%a 17.85 0.48Aa 51.17 0.51Aa
After Cooking 18.54 1.20A0 65.40 0.8140 1.01 0.22Ab 13.47 0.494b 14.71 0.494b 61.85 0.92Ab
Lemon Qil Raw 25.99 1.46720 53.57 0.83Aa 6.46 0.17Aa 0.67 0.85Aa 10.66 0.39Aa 52.11 0.92Aa
After app 29.95 1.95%4 55.35 0.8542 3.90 0.4880 -0.34 0.928a 9.47 0.388a 54.13 0.91A82
After Cooking 21.50 1.21A8b 67.70 0.75A0 -1.73 0.258¢ 12.77 0.78Ab 14.32 0.72Ab 64.22 0.90A0
Orange Oil Raw 29.86 1.13%a 55.07 0.994a 6.20 0.444a 0.68 0.6942 10.34 0.30%a 53.63 1.04A2
After app 29.98 1.5642 56.02 0.374a 3.94 0.5280 212 0.8582 9.60 0.2482 54.69 0.388Ba
After Cooking 23.61 0.71Bb 67.24 0.7940 -2.15 0.258¢ 18.59 0.41Bb 19.76 0.398b 61.18 0.73A0

*Different big letters show the difference between the different group, same process step and same parameters, different small letters show the difference between the same
group, same parameter and different process steps (p<0.01).
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Abstract

Color is an important sensory attribute to determine the seafood quality by consumers. Computer-based
image analysis is an objective, repeatable, and fast method to determine non-homogenized color samples like
seafood. Essential oils and liquid smoke are essential to developing seafood color, taste, and shelf-life. In this
study, lemon oil, orange oil, and water-based liquid smoke were added in a brine solution of anchovy and
sardine fillets. The aim of the study was to determine the effects of lemon oil, orange oil and water based
liquid smoke on the color, area and meat yield of anchovy and sardine fillets in raw, after application and
after cooking processes. According to results, the area of fillets was significantly changed after cooking for
all groups (p<0.05). The a* value of lemon oil group of anchovy was 4.56+0.25, 53.90+0.67, and 61.77+0.75
during raw, after salting and application, after cooking, respectively. The same value for sardine was
changed 6.15+0.49, 3.90+0.48, and -1.26+0.24 during raw, after salting and application, after cooking,
respectively. a* value of lemon oil, orange oil, and liquid smoked anchovy and sardine groups were
significantly changed after brine solution applications and cooking (p<0.05). However, the importance of L
*, b *, Chroma and Whiteness values of lemon and orange oil groups of anchovy and sardine fillets increased
only after cooking. The meat yield values were 52.02, 48.73 and 49.95 for lemon, orange oil and liquid
smoked of anchovy fillets, respectively. The meat yield of sardine fillets were 68.73, 64.49 and 55.18 for
lemon, orange oil, and liquid smoked fillets, respectively. Results were shown that adding liquid smoke to
brine solution has always created differences that are more pronounced over the color characters than the
lemon and orange oil applications in each application for anchovy and sardine fillets. Cooking has a
significant impact on the areas of anchovy and sardine fillets. The salting effect changed the meat yield. It
was found that the meat yields of liquid smoked products were lower than the other groups.

Keywords: Color, orange oil, lemon oil, liquid smoke, consumer preference.

INTRODUCTION

Color improvement of food with food additives have been widely used by the industry. The use of synthetic color
development agents is losing popularity because of increasing consumer awareness. The plant oils are accepted as green
chemicals (Rahman, 2007). Their effects are not only on color but also they provide longer shelf life especially in
seafood (Algigek, 2011; Mayeli, Mehdizadeh, Tajik, Esmaeli, & Langroodi, 2019). The pigments of the plant oils can
react more or less depends on plant and food products properties (Bohra, Waman, Roy, & Shivashankara, 2019; Diehl,
2008). The oils of carotenoid-containing plants such as lemons and oranges can be easily applied to seafood (Mayeli et
al., 2019; Yildiz Oguzhan, 2019).

Smoke flavoring usage for seafood has been using the last four decades (Varlet, Serot, & Prost, 2010). The smoke
flavors have complex compounds. One of them is phenolic compounds and they directly affect the color of the applied
food surface and give brown/yellow color, which is the characteristic color of smoked foods (Ayvaz, Cakir, Giindiiz, &
Erdag, 2017; Varlet et al., 2010).

Color analyze is important to determine the color of a food product. It can be determined by food experts.
However, individual perception differences highly affect the color determination results. Thus, there is instrumental
equipment for analyzing color. However, some researchers have argued that this equipment does not always have
accurate results on the seafood surface due to the nonhomogeneous color distribution (Balaban, Aparicio, Zotarelli, &
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Sims, 2008; Oliveira & Balaban, 2006; Unal Sengér et al., 2018). For eliminate the problems, the computer-based
image analyses systems have been used for the last four decades (Ayvaz, Balaban, & Kong, 2017; Balaban et al., 2008).

This study aimed to determine the effectiveness of lemon, orange oils and water-based smoke flavoring on the
anchovy and sardine fillets by using computer-based image analysis.

MATERIALS AND METHODS

Fresh anchovy and sardine samples were obtained from a local fish market in Canakkale-Turkey on March 2019.
They were gutted, de-headed and washed with tap water in the laboratory. After filleting process, the samples were
divided into four groups for each fish species as lemon oil, orange oil, and liquid smoke flavoring (LS) groups. The
colorants added in a brine solution (4% commercial salt) for every group. the fish samples dipped in the solutions (1:1
w/v) for 2 hours at 4°C. Then, the samples drained at the room temperature. They cooked at 120°C for 8 minutes in a
fan oven after draining. All samples pictures were taken by a Nikon D300 camera (Nikon Co., Tokyo, Japan) in a light-
box, which described by Algigek & Balaban, (2012) and Luzuriaga, Balaban, Hasan, & Teixeira, (1997) to determine
the area (cm?) and color parameters (L*, a*, b*, Chroma, and Whiteness) of samples at every step of the process: initial,
after salting and application, and after cooking. Besides, the weight of the samples was recorded to determine the meat
yield. A software (SPSS v.23, IBM, IL, US) used to carry out the statistical analysis. Data were subjected to analysis of
variance (one-way ANOVA). Results were reported as mean values + standard error. The Tukey post-hoc test was used
to show the difference between groups at the alpha level 95% (p<0.05).

RESULTS AND DISCUSSION

Table 1 shows the area and color parameters’ changes of anchovy and sardine samples during process steps.

The L* value of the initial anchovy fillets were 53.65+0.72, 53.81+0.44, and 53.90+0.78 for lemon, orange oil, and LS groups,
respectively. After salting and application process, this values slightly increased for all groups, but this increase was not found
statistically significant (p>0.05). The expectation was that the LS application would turn dark the color of the fillet. The results
showed that the brining suppressed the LS effect and the color went to lighter. However, the L* value of the samples dramatically
changed after cooking and the LS group showed the expected results. The same trend was observed for Whiteness value. The L*
value of the anchovy samples were 61.77+0.75, 60.61+£0.50, and 36.83+1.05 for lemon, orange oil, and LS groups in the after
cooking process step, respectively. There was no statistical significance between lemon and orange oil groups (p>0.05), but the LS
group had statistical significance from the other groups (p<0.05). This is probably because of the high-temperature occurrence during
cooking and this provided water lost and changed in the muscle structure. Besides, the LS gave a dark color due to reduced moisture
the phenolic compounds had an effect on the structure of the fillets (Algigek & Balaban, 2015; Varlet et al., 2010). Same effects were
followed for the other color parameters. The a* value of the anchovy samples were decreased even after brining and application
process. This decrease was found statistically significant than initial a* value of the samples (p<0.05). On the other hand, the LS
group showed statistical significance from the other two groups on the after brining and application process step (p<0.05). This is
due to phenolic compounds of LS applied. When samples cooked at high temperature, the a* value of the oil applied groups
decreased, the a* value of LS group increased due to combining effects of phenolic compounds and cooking temperature. The a*
value of the cooked samples was found statistically significant both in the group and between the groups (p<0.05). The b* value of
the anchovy samples increased after brining and application stage. This increase was found statistically significant for the LS group
(p<0.05), but was not for the oil applied groups (p>0.05). This result showed that the LS application has a significant effect on the b*
value of anchovy fillets. Besides, cooked fillets of the LS group’s b* value did not show any significant difference from the latter
process step (p>0.05). This clearly confirms that cooking does not significantly change the b* value of the LS applied anchovy
samples. The b* value of the lemon oil applied group stayed nearly the same value with initial in the after brining and application
step (p>0.05). However, the orange oil added group’s b* value was monitored a slight increase in the same process step, but this
increase did not show any statistical significance also (p>0.05). This is probably due to the carotenoid levels of orange oil
(Guimardes et al., 2010). The same trend was observed Chroma values for all groups. When the sardine samples color parameters
were observed, there was no different finding from the trend of anchovy samples. This is clearly showed that the application process
affected both of fish species in the same way.

The meat yield values were 52.02%, 48.73% and 49.9%5 for lemon, orange oil and liquid smoked of anchovy
fillets, respectively. The meat yield of sardine fillets were 68.73%, 64.49% and 55.18% for lemon, orange oil, and
liquid smoked fillets, respectively. The area values dramatically decreased after cooking for all groups.

Results were shown that adding liquid smoke to brine solution has always created differences that are more pronounced over
the color characters than the lemon and orange oil applications for anchovy and sardine fillets. Cooking has a significant impact on
the areas of anchovy and sardine fillets. The salting step changed the meat yield. It was found that the meat yields of liquid smoked
products were lower than the other groups except orange oil applied anchovy group.
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Tablel: The area and color parameters of anchovy and sardine fillets during process steps.

Anchovy
Application Lemon Oil Orange Oil Liquid Smoke
Shape and Color Raw After Brining After Raw After Brining After Raw After Brining After
Values and Cooking and Cooking and Cooking
Applications Applications Applications
Area 14.66+0.504 15.53+0.48A2 10.15£0.29% | 14.05+0.3142 14.86+0.36%2 9.63+0.28° 14.33+0.3142 14.40+0.2242 8.20+0.298P
L* 53.65+0.7242 53.90+0.674 61.77£0.75%° | 53.81+0.4472 54.30+0.5442 60.61+0.50A | 53.90+0.78A2 55.65+0.5542 36.83+1.058P
a* 4.56+0.25%2 2.58+0.22Ab -0.38+0.234¢ 4.58+0.3242 2.39+0.2840 -0.43+0.16A° 4.39+0.5242 0.52+0.21BP 9.49+0.308¢
b* 6.59+0.7742 6.84+0.63/ 13.07+0.714° 6.87+0.544 8.60+0.5242 13.83+0.734° | 5.62+0.48%2 11.90+0.605° 10.3140.8580
Chroma 10.95+0.47A2 10.32+0.3942 14.91+0.66"° | 11.23+0.4942 11.45+0.40%2 15.62+0.647° | 10.36+0.32A2 13.21+0.5980 16.36+0.69A¢
Whiteness 51.79+0.71%2 52.18+0.6942 58.39+0.8440 | 51.79+0.552 52.18+0.58A2 57.10£0.46%° | 52.23+0.78A2 53.19+0.44%2 34.27+0.9680
Sardine
Application Lemon Oil Orange Oil Liquid Smoke
Shape and Color Raw After Brining After Raw After Brining After Raw After Brining After
Values and Cooking and Cooking and Cooking
Applications Applications Applications
Area 27.77+1.8742 29.94+1.944a 19.28+1.477° | 28.47+1.594 29.97+1.55%2 19.02+1.882° | 27.47+1.75% 28.38+1.85%2 16.94+1.46"°
L* 55.17+0.84%2 55.38+0.84%2 67.70£0.79°° | 56.62+0.36"2 55.98+0.36"2 66.49+0.577 | 56.53+0.7342 56.57+0.6342 42.75+3.968°
a* 6.15+0.4942 3.90+0.48° -1.26+0.244¢ 6.34+0.56"2 3.92+0.514° -1.47£0.25%° | 5.77+0.61A® 2.08+0.53B2 9.33+1.9180
b* -0.12+0.7942 -0.31+0.92%2 6.70+0.5470 -0.58+0.5842 2.06+0.844° 4.814+0.48A° 0.84+0.6142 13.23+0.685P 13.89+1.708°
Chroma 10.3340.3942 9.46+0.38A2 9.61+0.4142 10.27+0.26"2 9.58+0.2442 9.26+0.33A2 10.0140.26%2 14.81+0.5980 18.92+1.72B¢
Whiteness 53.734£0.91%2 54.15+0.90%2 65.86+0.88°" | 55.18+0.39A2 54.66+0.38A2 64.75+0.597 | 55.10+1.99A2 53.46+0.7342 39.12+4.2680

*Different capital letters show the difference between the different group, the same process step and the same parameters, different small letters show the difference between

the same group, the same parameter and different process steps (p<0.05).




REFERENCES

Algigek, Z. (2011). The effects of thyme (Thymus vulgaris L.) oil concentration on liquid-smoked vacuum-
packed rainbow trout (Oncorhynchus mykiss Walbaum, 1792) fillets during chilled storage. Food
Chemistry, 128(3), 683-688. https://doi.org/10.1016/j.foodchem.2011.03.087

Algicek, Z., & Balaban, M. O. (2012). Development and application of “the Two Image” method for
accurate object recognition and color analysis. Journal of Food Engineering, 111(1), 46-51.
https://doi.org/10.1016/j.jfoodeng.2012.01.031

Algicek, Z., & Balaban, M. O. (2015). Characterization of Green Shelled Mussel Meat. Part I: Quantification
of Color Changes During Brining and Liquid Smoke Application Using Image Analysis. Journal of
Aquatic Food Product Technology, 24(1), 2-14. https://doi.org/10.1080/10498850.2012.751566

Ayvaz, Z., Balaban, M. O., & Kong, K. J. W. (2017). Effects of Different Brining Methods on Some
Physical Properties of Liquid Smoked King Salmon. Journal of Food Processing and Preservation,
41(1), e12791. https://doi.org/10.1111/jfpp.12791

Ayvaz, Z., Cakir, F., Giindiiz, H., & Erdag, M. (2017). The Use of Computer-Based Image Analysis on
Colour Determination of Liquid Smoked Trout (Oncorhynchus mykiss) Treated with Different Dry
Salt-Sugar Mixtures. Turkish Journal of Agriculture - Food Science and Technology, 5(12), 1528.
https://doi.org/10.24925/turjaf.v5i12.1528-1535.1446

Balaban, M. O., Aparicio, J., Zotarelli, M., & Sims, C. (2008). Quantifying Nonhomogeneous Colors in
Agricultural Materials. Part 1I: Comparison of Machine Vision and Sensory Panel Evaluations. Journal
of Food Science, 73(9), S438-S442. https://doi.org/10.1111/j.1750-3841.2008.00967.x

Bohra, P., Waman, A. A., Roy, T. K., & Shivashankara, K. S. (2019). Blood fruit (Haematocarpus validus
(Miers.) Bakh. f. ex Forman): a novel source of natural food colourant. Journal of Food Science and
Technology, 1-9. https://doi.org/10.1007/s13197-019-04064-2

Diehl, H. (2008). Physics of Color. In Z. E. Sikorski (Ed.), Food Colorants Chemical and Functional Properties (pp. 3—
21). New York: Taylor & Francis Group, LLC. https://doi.org/10.1201/9781420009286.secl

Guimaries, R., Barros, L., Barreira, J. C. M., Sousa, M. J., Carvalho, A. M., & Ferreira, I. C. F. R. (2010).
Targeting excessive free radicals with peels and juices of citrus fruits: Grapefruit, lemon, lime and
orange. Food and Chemical Toxicology, 48(1), 99-106. https://doi.org/10.1016/J.FCT.2009.09.022

Luzuriaga, D. A., Balaban, M. O., & Yeralan, S. (1997). Analysis of Visual Quality Attributes of White
Shrimp by Machine Vision. Journal of Food Science, 62(1), 113-118. https://doi.org/10.1111/j.1365-
2621.1997.th04379.x

Mayeli, M., Mehdizadeh, T., Tajik, H., Esmaeli, F., & Langroodi, A. M. (2019). Combined impacts of zein
coating enriched with methanolic and ethanolic extracts of sour orange peel and vacuum packing on the
shelf life of refrigerated rainbow trout. Flavour and Fragrance Journal, ffj.3527.
https://doi.org/10.1002/ffj.3527

Oliveira, A. C. M., & Balaban, M. O. (2006). Comparison of A Colorimeter with a Machine Vision System
in Measuring Color of Gulf of Mexico Sturgeon Fillets. Applied Engineering in Agriculture, 22(4), 1-5.

Rahman, S. (2007). Handbook of food preservation. (S. Rahman, Ed.) (Second). London: CRC Press.
Retrieved from https://www.crcpress.com/Handbook-of-Food-
Preservation/Rahman/p/book/9781574446067

Unal Sengér, G. F., Balaban, M. O., Topaloglu, B., Ayvaz, Z., Ceylan, Z., Dogruyol, & Hande. (2018). Color
assessment by different techniques of gilthead seabream (Sparus aurata) during cold storage. Food
Science and Technology. https://doi.org/10.1590/fst.02018

Varlet, V., Serot, T., & Prost, C. (2010). Smoke Flavoring Technology in Seafood. In L. M. L. Nollet & F.
Toldra (Eds.), Handbook of Seafood and Seafood Products Analysis (1st Editio, pp. 233-254). Boca
Raton: CRC Press. Retrieved from https://www.taylorfrancis.com/books/e/9780429139161

Yildiz Oguzhan, P. (2019). Influences of Citrus Peel Oils on Shelf Life of Rainbow Trout (Oncorhynchus
mykiss) Fillets. Journal of Limnology and Freshwater Fisheries Research, 5(1), 17-26.
https://doi.org/10.17216/limnofish.423440

270



(ORAL PRESENTATION)

Foot-Nail Diseases in Cattle and Their Harms to Businesses
Sibel ALAPALA DEMIRHAN

1Usak University Agricultural and Natural Sciences Faculty/ Department of Animal Breeding,Usak/ Turkey

Corresponding author email: sibel.alapala@usak.edu.tr

Abstract

Foot-nail diseases in cattle are a serious problem of welfare and cause significant economic losses.
In addition, losses caused by the foot and nail problems for businesses (economic losses, early
extraction, treatment costs, decreases in milk and meat yields, deterioration of reproductive
efficiency) also lead to great losses through the harms they give to the economy. In this study, the
effects of foot diseases on cattle breeding, milk yield and some behaviors, the causes of foot and
nail problems, important nail diseases (base ulcer, heel decay, white line disease, interdigital
dermatitis, foot rot, laminitis) and nail anomalies are discussed. In addition, the issues to be
considered in the prevention of foot diseases and nail problems (foot care and nail cut, shelter and
floor construction, foot bath application, regular and balanced feeding, separation of animals with a
greater propensity to foot diseases) are addressed.

Key Words: Cattle, Disease, Foot, Harm, Nail

1-INTRODUCTION

One of the most important causes of economic losses in cattle farms is foot - nail problems. Closed
and semi-closed system applied in cattle breeding organizations in order to increase the efficiency
has been becoming more widespread. Foot diseases are encountered more commonly as a result of
nail deformations caused by irregular wear when the necessary nail care is not performed in high-
yielding, heavy-bodied culture cattle that are fed in closed stables and not left to pasture (Sindak ve
ark., 2003). The main losses caused by foot diseases are expressed as live weight loss, decrease in
weight gain, premature leaving of production, treatment costs, decrease in lactation time and milk
yield and infertility (Alkan et al., 1994, Sagliyan and Unsaldi. 2002, Sprecher et al., 1997). It is
emphasized that foot diseases cause higher economic losses than expected in dairy cattle breeding
where the risk of catching diseases increases as productivity increases (Izci, 1998, Yavru et al.,
1989, Yiicel, 1982). The rate of incidence of foot diseases varies depending on the breed of the
cattle, breeding method, climate and geographical region (Abid et al., 1989, Hassall et al., 1993,
Ormanci and Belge 2001). Causes such as genetic predispositions, structural disorders, nutrition,
season, environmental factors, lactation, age and nail disorders affect the incidence of foot diseases
(Alkan et al., 1993, Boosman et al., 1991, Galindo et al., 2000).

2. SOME IMPORTANT NAIL DISEASES

It can be argued that cattle whose natural habitat is meadows and pastures are forced to spend most
of their lives on concrete floors due to intensive breeding programs, which is the main cause of
lameness and foot problems. The main causes of foot and nail problems are genetic (hereditary),
environmental and unbalanced diet (Tiimer, 2013). Some of the important nail diseases that result
from these are as follows:

2.1. Sole Ulcers: It occurs mostly with lesions seen at the junction of the nail base and heel area.
Unbalanced nails, excessively long nails, malnutrition, stress, standing on concrete floors for a long
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time and bad nail cutting are the main causes of this. The diseased nail is dressed with local
antibiotics during the treatment process and tar is applied to prevent water from entering the dressed
area (Tiimer, 2013).

Figure 1. Sole Ulcer

2.2. Heel Caries: It occurs as a result of the irregular erosion of the horny nail in the heel area and
deep clefts. Fertilizers accumulated in their beds, general nail health and laminitis are the main risk
factors leading to the emergence of the disease. In addition, prolonged inactivity, unhygienic
housing conditions trigger disease formation. Deep clefts occurring as a result of this disease in the
heel area cause pain with pressure during walking. In the treatment of this disease, the long nail and
cleft parts are cut, dressed with antiseptic solutions and the animal is rested (Ttimer, 2013).
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Figure 2. Heel Erosion

2.3. White Line Disease: It is a disease caused by abscesses caused by damage of the connective
tissue in the region called white line where the side and front walls of the nail meet the base of the
nail. These abscesses are usually caused by stones, sand and hard objects stuck there. There are a
number of conditions in this region that increase the risk of disease. These are overgrown and
unbalanced nails, excessive wear of the horny nail layer, bad nail cutting, feeding disorders,
slippery floors and long-distance walking; greater care and required precautions should be taken to
prevent these situations (Ttimer, 2013).
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Figure 3. White Line Disease

2.4. Interdigital Dermatitis: The infection caused by the bacteria on the skin between the nails and
the soft heel area. The bacteria causing this disease are diclelobacter nodous. This disease is
infectious. No symptoms are seen at the beginning of the disease, but symptoms develop when
infection progresses. When standing, the animals raise and shake their hind legs to ease the pain.
Damp and dirty barn conditions and zinc and vitamin A deficiency are important causes of the
disease. Necrophorus type bacteria that cause interdigital dermatitis can also cause foot decay
(Yavru et al., 1989)
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Figure 4. Interdigital Dermatitis

2.5. Foot Decay: This disease usually occurring in the hind legs is accompanied by symptoms such
as swelling of the skin and soft tissues, redness and hair loss between the fingers. The swelling
gradually increases and creates a smelly discharge. This disease is an infectious disease and is
caused by the bacteria fusabacterium necrophorum. It is an infectious disease. It is capable of
spreading in a short time. Antibiotic treatment should be applied early otherwise it may progress to
deeper tissues (Yavru et al., 1989).
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Figure 5. Foot Decay

2.6. Digital Dermatitis: It is a bacterial disease that usually occurs in the skin between the nails of
the hind legs and is caused by a bacterium called spirochete. In this disease, the symptoms are
swelling, redness and limping, but these conditions are lighter and the skin infection is more
superficial. It is an infectious disease. It is mostly seen in neglected crowds and stables where urine
and manure are together (Yavru et al., 1989).
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Figure 6. Digital Dermatitis

2.7. Laminitis: It is a non-contagious foot infection that manifests itself with Lameness. The
sensitive part of the nail can be inflamed for any reason. Usually short and incorrectly cut nails,
overheating of the nail during the cut, deterioration of the rough coarse feed rate, fine chopping of
coarse forage, drinking cold water while sweaty, blood poisoning, acidosis, some hormonal
disorders are conditions that cause this disease (Izci, 1994).

Due to this inflammation, the nail that hangs down can be pierced and can cause sole ulcers.
Bleeding may occur with the pressure of bone to this sensitive area. The foot with laminitis is
painful and feels warm when touched. This disease requires serious and long-term treatment, so it is
more economical to protect from the disease (Izci, 1994)
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Figure 7. Laminitis

3. IMPORTANT FACTORS IN FOOT DISEASES
3.1. Breed Factor: Dark nails are more resistant than light nails.

3.2. Season Factor: Nails soften during very wet and rainy seasons; in dry and hot seasons, nails
are more likely to break and crack.

3.3. Feeding Factor: High protein diets cause abnormal nail growth. Attention should be paid to
this.

3.4. Stress Factor: Stiff floors, rocky terrain, and keeping animals in the barn for a long time are
factors of stress. Because the hind legs of the animals standing in the barn encounter more urine, the
front nails are harder.

3.5. Pregnancy Factor: Pregnancy causes both weight gain and impaired bone metabolism in
animals. Lactation has similar effects. Abnormal steps during these periods may cause nail
disorders.

3.6. Individual Changes: The causes of the deterioration of nail structure may be caused by
changes unique to an individual animal. Animals’ unique ways of stepping on the ground is an
example to this (Kamiloglu, 2018)

4. ISSUES TO BE CONSIDERED FOR PROTECTION AGAINST FOOT DISEASES AND
NAIL PROBLEMS

278


https://www.pelikankitabevi.com.tr/alkan-kamiloglu

4.1. Foot Care and Nail Cutting: Cattle nail care should be done at least twice a year.

When nail care is carried out, whether there is a disease or foreign element should be checked
before cutting the nail. Particular attention should be paid to the hairless skin between the two nails.
The use of tripods to fix cattle during nail cutting allows for a more comfortable operation. Tools
such as nail cutter, nail clipper, nail scissors, nail files and carvers are used in nail cutting (izci,
2018). Washing and cleaning the nail will make nail cutting easier and safer and less risky. Nails
are roughly cut with nail scissors and pliers. Then, with a nail file and a carver, final shape is given.
Nail elongation is more in the spring months, so more attention should be paid in these months
(Izci, 2018).

4.2. Shelter and Ground Construction: Animal shelters should be more like their natural habitats.
There should be walking areas and these areas should be covered with soil. .

4.3. Foot Bath Application: One of the important ways to combat foot diseases in a cattle ranch is
to take a foot bath. The foot baths can be made at the entrance and exit of a barn so that cattle have
to step on it while entering or exiting or in the form of foot baths in which cattle stand.

10% -20% Copper sulphate solution (eye stone) is used as disinfectant in the foot bath. Also 3-5%
formaldehyde solution can be used with caution (Izci and Avki 1997).

4.4. Regular and Balanced Diet: If the ration prepared for cattle has a high rate of roughage or low
rate of roughage, acidosis problem and consequently laminitis will occur. For this reason, it is
critical to keep the rate of roughage in the range of 60-40% in the diet. In addition, moldy or rotten
feeds result in the same problems. (Izci and Avki, 1997).

5.HARMS GIVEN BY FOOT AND NAIL PROBLEMS TO THE BUSINESS
5.1. Effect on Fertility

Reproduction performance has come to the forefront due to the increase in animal husbandry in
recent years. Foot and nail problems play an important role in this regard. According to the studies
conducted in the USA, where cattle breeding is relatively more intense, infertility rate was found to
be 26.7%, mastitis rate 26.5%, and rate of foot and nail problems 15%. This is a rate that needs to
be taken into consideration. The rate of the foot and nail problems in Turkey ranges from 13% to
50% (Yaylak, 2008).

Animals suffering from foot and nail problems are slowing their ovary functions due to the stress of
this condition and problems are experienced as a result of the emergence of anger symptoms.
Lameness may occur in the animal with foot disease and lameness affects reproduction as the lame
animals cannot jump on each otherduring natural mating. At the same time, the time between birth
and conception was found to be longer in animals with foot diseases than in normal animals. This is
another effect of foot diseases on reproduction (Yaylak, 2008).

5.2. Effect on Milk and Meat Yield

In order to get the highest yield in a dairy cow business, it is necessary to provide a comfortable
environment for the animals. As the comfort of the environment decreases, foot and nail problems
arise. Significant decreases are seen in the yield levels of animals with foot and nail problems. It
was found in studies that milk yield decreased by 20-25% in animals with foot and nail disease and
there was a decrease up to 100 kg in live weight (Canbolat and Bulut, 2003)
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Decrease in milk and meat yield is caused by a decrease in feed consumption of animals due to foot
disease and lameness. Dry matter consumption decreases by 16% in animals with foot disease. The
reason for this is that the animals cannot reach the manger because of their pain and lameness
(Canbolat and Bulut, 2003)

High yielding dairy cows consume more feed to produce this yield, so they stand more when eating.
This causes foot and nail problems. In order to prevent this, soft mats should be used at the feeder
stops to reduce the pressure on the foot.

6. RESULTS

The most important problems that lead to the inadvertent expulsion of animals from the herd in
modern cattle breeding businesses, together with reproduction and mastitis, are the problems of foot
and nail which usually arise with lameness.

The economic dimension of the issue in Turkey is poorly understood and the number of businesses
giving regular nail care to their animals is almost negligible. Many breeders around the world see
that nail care is not an investment for the future of the herd, but an additional burden.

Unless treated, the problem in feet and nails disturbs animals, may prevent them from walking,
eating, wandering in pastures, and may lead to decrease in milk, meat and offspring yields of
animals, or even death.

Today, our cattle do not generally go to the pasture in medium and large scale enterprises.
However, pasture is allocated to animals in well-organized enterprises. Animals that do not go out
to the pasture are experiencing low productivity because their poor quality of living conditions is a
source of stress. Another cause of low yield seen in animals not using pasture is that foot and nail
problems are more common among cattle living in closed stalls.

Foot diseases in cattle result in losses in the national economy as a result of decreases in fertility,
milk and meat yields. Regular foot and nail care of animals in enterprises will allow these
enterprises to get rid of both treatment costs and loss of efficiency. Healthy animals in enterprises
are happy animals, happy animals are productive animals.
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Abstract

It is possible to have an idea and regulation on cattle breeding with many issues. However, in order to do this, it is
necessary to have experienced and technical knowledge. Under this heading, external determinations and simple tests
will be examined. Morphological evaluations of animal feed and feed information about the ration can be commented
on. If there are circumstances that need to be corrected, the operator is notified. Pre-feed, feed order and post-feed
observations can be made in enterprises. These observations give us clues about the farmer in the enterprise. When the
enterprise is entered, the management of the feed, the general behavior of the animal, the stance and walking of the
animal: stall, stool examination and scoring are the points to be considered. In addition, body condition score is very
important. Very weak, weak, normal, lubricated, highly lubricated grouping and feeding errors should be
considered.Critical points are determined in general investigations and can be intervened accordingly. and this is returns
to the enterprise as profitable. In this study, the issues that need to be considered in the estimation of the enterprises

with the eyes of the observers are emphasized.

Key Words: Feed management, outward appearance, ration, stool examination.

INTRODUCTION

An enterprise can be evaluated morphologically by an observer. This evaluation can be an idea
about animal feeding. As a result of observation can be commented on the ration. If there are
situations that need to be corrected, the operator is informed about this.
1-) Feeder Management: Storage conditions, general appearance of the feed, animals' interest in
eating / appetite, the way of preparation and Service issues are evaluated. Score 0: No feed
available, Score 1: Very small amount of feed (less than 5% of feed given), Score 2 (ideal Score):
There is a thin layer of feed (5-10% of feed given), Score 3 : There is a feed layer of about 5-8 cm
(approximately 25% of the given feed), Score 4: If there is more than 8 cm of feed left (about 50%

of the given feed), Score 5: Never consumed.

2-) General Behavior of the Animal: A healthy cow, bright, elastic and taut skin, full stomach and

should be reactive and strong against the environment. A cow spends 7-10 hours a day ruminating
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(Goncti Karakok, 2007). Chewing during each rumin varies between 40 and 70 times (GOncii
Karakok and Gorgiilii, 2008). The rumen should be filled with bait. When the animal is viewed
from the side, the rumen should appear protruding on the left side. If the Romanian part is pressed
and pushed firmly, movement can be felt 10-12 times in 5 minutes. The normal respiratory rate of a
healthy cow is 40-70 times / min. If more frequent breathing is detected, there is a pain or stress
factor (Goncii, & Gorgiilii, 2011).The condition of the animal again provides important clues for an

expert observer in assessing the feeding status of the flock.

3-) Animal Posture and Gait: The shape of the animal's body while standing and walking is the
precursor of foot and leg disorders. A healthy cow behaves in a straight line while standing and
walking. Disruption, or avoid walking from using your foot is a harbinger of poor foot health
(Goncti, and Gorgiilii, 2011). In suitable uncut nails, the animal gives the same symptoms.
Especially if there are swelling, wounds, hair loss or irritation symptoms in the neck of the animal,
it is an indication that there is a problem with the height of the iron or the height of the feeder
(Ozkiitiik et al., 2007). Especially in the majority of the cows who do not lie at the bedside and
stand with two legs in the stall should be accepted as a sign of the problem and the arrangement
should be made.

4-) Stable Floor: The condition of the fertilizer on the floor should be monitored in terms of being
very solid or very liquid, whether it is blistered, and whether it carries signs of disease such as
mucus or blood (Goncii et al, 2009). In addition, the presence of undigested grain in the fertilizer
should also be regarded as a precursor to the need to control rations and their preparation. In
addition, there are cases such as inflammatory discharge, bloody stools and remnants of the cara

that leave a scar on the floor where the animals lie.

5-) Fecal Examination and Scoring: In dairy cattle farms, the amount of fertilization and general
appearance of the animals can be controlled by checking whether the feed is sufficient and how
much feed is offered for consumption. Three criteria (stool washing, scoring and color) can be
considered in the examination of feces (Hutjens, 2002).
Fecal examination; in the examination of feces; stool washing, scoring and color can be considered
(Hutjens, 2002).

Fecal washing; Some fresh feces are placed on a square plate of 15-20 cm and washed under

continuous running warm water for 30 seconds. When the remaining feed particles are examined;
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- The presence of barley or corn grains and white starch parts in pieces indicates that the feed is not
used economically (Hutjens, 2002). If the grains and starch are of a hard consistency, it is
understood that the feed is not suitable for microbial or enzymatic digestion in the rumen or further
parts of the digestive tract, so a preliminary milling is required for such feeds.
- Corn grains in the feces behind the introduction of silage by the cow silage by chewing and

digestion shows that the event is difficult.

- Monitoring of cotton seeds in whole condition or soybean in broken state (half the size of the
grain) in the washed stool indicates loss of nutrients. This indicates that the grains are not retained
by the rumen and therefore not sufficiently ruminated. If the roughage piece size is less than 2.5 cm,
sufficient rumining will not occur. Therefore, it is important to provide the appropriate roughage
particle size (Bartussek, H., 2002).

Fecal scoring; The researchers scored fresh feces between 1 and 5 according to the type of feed
offered to the animal's consumption, the rate of passage through the digestive tract and the water

and cellulose content in the feces (Hutjens, 2002).

Score 1: Quite juicy and soup-like. Excess protein or starch, excess minerals or cellulose deficiency
may cause such defecation (Jones and Hutjens, 2010).

Score 2: As in Scorel, it has a watery appearance and is stacked. The height of the stool is about 2.5
cm from the ground and when it hits the ground it splashes around. Low level of cellulose in the

diet may cause defecation with this score.

Score 3: It is the most suitable score for dairy cows. The appearance of the faeces is mushy, with a
height of 3 to 5 cm from the ground, with a pronounced annular shape and a slightly collapsed
central part. It has a typical sound when the concrete hits the floor and has a slightly sticky

consistency.

Score 4: The height of the feces above the ground is 5 cm.

Score 5: The stool is ball-shaped. Feeding and dehydration with high rations of straw may cause
this stool scoring. Again, the faeces of the cows that have congestion in the digestive tract are in this

style.
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The color of feces; The color of feces is influenced by feed, the amount of bile produced during
digestion and the rate of passage through the digestive tract. The stool color is brown in dry grass
weighted feeding. Grain-rich rations feed color is gray. Decrease in the rate of transition in the
digestive tract causes the color to darken and the mucus layer on the upper surface to be bright. A
score of 1 makes the color faint. Bleeding in the small intestine causes dark, tar-like feces, while

rectum-induced bleeding changes from red to brown (Dupchak, 2008).

6-) Body Condition Score: Objective determination of body fat reserve in the cow by ultrasound or
subjectively with body condition score may help to increase the efficiency of milk and offspring
yield. Cattle Body Condition (VK) scoring can be done by visual and palpation methods in certain
areas of the body to determine the fat state of the cow. The waist of the animal is seized and the
fingers are pressed lightly and the fat tissue on the processus transversus is felt and body condition

is scored (Kogyigit, 2017).

In dairy cows, there are three, four, seven and nine scale systems in the scoring system. 1 weak
animal, 5 score means that the animal is very fat. Condition scoring can be done with 0.5 and 0.25
scales in cattle. (Diler and Aydin 2015; Diler, 2011; Arrived and Thompson, 2011). In cows with
low VCS, it is possible that the expected peak milk yields in the next lactation cannot be realized
and as a result, they do not reach the expected milk yield. Cows with high body condition may be
more susceptible or susceptible to various metabolic diseases, while cows with poor body condition
may face problems such as non-conception.The body condition score, which is appropriate for the

absence or prevention of such problems, must be determined and maintained.

BCS (Body Condition Score) 1: Very weak ribs and lumbar vertebrae very prominent spinal and
tranvers extensions sharp lumbar vertebrae bones shelf-like protruding thighs and thighs

depressions vulva quite pronounced
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" &
Figure 1. Body Condition Score 1 (Anonymous,2019)

BCS 2: Spinous and transverse protrusions of the weak-looking lumbar vertebrae can be felt, but
not sharp thighs and thighs depressions less lumbar vertebrae are visible, but not very pronounced

vulva is less pronounced.

Figure 2. Body Condition Score 2 (Anonymous,2019).

BCS 3: In normal condition, short ribs can be felt with a slight pressure and the short ribs appear

flat on top. Shelf appearance is not remarkable anal area is full but not oily appearance
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Figure 3. Body Condition Score 3 (Anonymous,2019).

BCS 4: Highly ribbed, short ribs are not felt at all vertebrae, short ribs.

Figure 4. Body Condition Score 4 (Anonymous,2019).
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BCS 5: The hip bone cannot be observed. The coccyx is completely filled with oil.

s @

Figure 5. Body Condition Score 5 (Anonymous,2019).

7-Status of Implementation of Herd Health Control Programs Health status of all animals in cattle
holdings should be kept under control. Developments, treatments and vaccinations should be
recorded. In small family businesses, registrations can be kept in specific individual cards.
However, in commercial enterprises larger than 10 animals, records should be kept with the help of
computer programs. The health records of the animals in the establishments should be kept
individually and continuously. The date on which the animals become ill, the diagnosis and
treatment results of the diseases should be recorded regularly, as well as the dates of death of the
animals and, if any, the autopsy results should be recorded as data.
An annual vaccination program for the herd should be carried out and meticulously applied. The
quantity and quality of drinking water is very important in an animal's healthy life. Drinking water
quality in front of the animals should always be sufficient in water. General and microbial quality
analyzes of operating water should be performed at least once a year. If there is a problem of quality
and disease risk in drinking water, necessary measures should be taken as soon as possible
(Anonymous, 2018).

CONCLUSION
When going to a cattle farm; General evaluation should be made by examining feeder management,
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general behavior of animals, posture and walking of animals, barn floor, stool examination, body

condition scores and herd health control programs.

The importance of nutritional behavior methods in ruminant animals should be put forward.
Observations can be made before, during and after feeding. These observations give us tips about
the business, the animal, the caregiver. Based on these observations, we may be able to know a little
about the ration content. The posture and movements of the animal, the shape and content of the
feces give us information about feeding. In case of a problem by evaluating them, timely

intervention will return to the enterprise as economic gain.
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