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Giris
Yetistiriciligi yapilan elma (Malus domestica), Rosaceae famiyasindan, Malus cinsinden bir
bitki tiirtidiir. Diinyada tarimi yaygin olarak yapilan bir tiir olup tiretim bakimindan en fazla
iiretilen tiglinci meyve tiiridiir. Diinyada toplam meyve iiretiminin yaklasik %12 sini
olusturmaktadir (FAO, 2020). Cin, Avrupa Birligi iilkeleri, Amerika Birlesik Devletleri,
Tiirkiye ve Hindistan elma iiretiminde dnde gelen iilkelerdendir. 2018 yilindaki verilere gore
(FAO, 2020) diinya genelinde yillik elma iiretim miktar1 86.142.197 tondur. Tiirkiye’de ise bu
miktar 2.576.980 ton olup diinya elma iiretim miktart agisindan ilk 5 {ilke arasinda yer
almaktadir. Tiirkiye’de sirasiyla Isparta, Karaman, Nigde, Antalya ve Denizli elma {iretiminde
basta gelen illerdir. En c¢ok iiretimi yapilan elma gesitleri Starking, Golden, Amasya ve
Granny Smith gesitleridir (TUIK, 2019).
Tarimsal tiretiminde hastaliklar, zararlilar ve yabanci otlardan kaynakli yillik kayip diinyada
yaklasik %37°dir. Bu genel miktar igerisinde hastaliklar ortalama %12 iiriin kayibia neden
olmakla beraber iiretimde neden olduklari ekonomik kayip 126 milyar dolardir. Elma
iretiminde de bir ¢ok fungal, bakteriyel ve viral hastalik etmenleri, verim ve kalite kaybina
neden olmaktadir. Ozellikle fungal patojenler hasat dncesi, iiretim sirasinda ve hasat sonrasi
depolama sirasinda iirlinlere zarar vermekte {iriiniin ekonomik degerinin kaybolmasina sebep
olmaktadir (Tablo 1).
Tablo 1. Elma iiretimini sinirlayan, ekonomik iiriin kayiplarina neden olan fungal hastaliklar
ve bu hastaliklarin elma iiretimi sirasinda sorun oldugu dénemler.

Belirtilerin Goriildiigii

Patojen Zamani Aksam

Venturia inaequalis Erken Ilkbahar-Hasat Zamani Yaprak, M EYVe, T(.).murCUK’
Cicek, Siirgiin

POdosphaera Erken Ilkbahar-Hasat Zamani Yaprak, M eyve',. TqmurCUk’
leucotricha Cicek, Siirgiin
Gymnosporangium Erken ilkbahar-Hasat Zamani Yaprak, M eyve',. TqmurCUk’
Spp. Cigek, Siirgiin
Monilinia fructigena Cigeklerin A¢ilmasi-Depolama Tomurcuk, ¢icek, meyve
Armillaria mellea Erken Ilkbahar - Sonbahar Toprakalti Aksam
Penicillium
expansum,
Botrytis cinerea, Depolama Meyve

Glomerella cingulata,
Gloeosporium spp.

Elma tiretiminde fungal hastaliklar {irin ve kalitenin kaybina neden olarak biiylik ekonomk
zararlar olustururlar. Ozellikle bu hastalik etmenleri elma bitkisi {izerinde goriinmeden hasat
oncesinde, hassat esnasinda ve hasat sonrasi depolama doneminde meyvelerde Onemli
hastaliklar olusturabilmektedirler. Fungal etmenlerin olusturmus olduklar1 bu hastaliklarin
tedavi edilmesi miimkiin olmamakla birlikte bu hastalik etmenlerinin miicadelesinde kiiltiirel
onlemler, entegre miicadele son yillarda 6n plana ¢ikan uygulamalardir. Bir elma bahgesinde
miicadeleye karar verirken hastalik etmeninin ne oldugunun iyi bilinmesi gerekmektedir.

1. Elma Kara Lekesi Hastalhigi [Venturia inaequalis (Cke.) Wint]



Hastaliga neden olan fungus Ascomycota subesi, Pezizomycotina alt subesi, Dothideomycetes
smifi, Pleosporales takimi, Venturiaceae familyasinda yer almaktadir. Mikroskop altinda
bakildiginda ana karakteristik 0Ozelligi, bir bdlmeli yesil, sarims1 ya da kahverengi
askosporlaridir (Barr, 1968). Eseyli donemi pseudothecium formu, kis boyunca elma
yapraklari tizerinde gortilebilmektedir.

Fungus oncelikle diisen yapraklarda kis1 gecirse de, siirgiin ve meyvede de konidiospor olarak
da kis1 gegirebilir ve buradan ilk enfeksiyonlar1 baslatabilir (Boehm ve ark., 2003). Elmanin
en hassas oldugu donem olan tomurcuklarin patladigi donem askosporlarin olgunlastigi
zamana denk gelir. Askospor olgunlastigi zaman askustan ¢ikarak serbest kalir, yagmur ve
riizgarla yayilarak konukgu iizerine gelirler (MacHardy, 1996). Patojen penetrasyonu
sonrasinda doku igerisinde stroma formundaki hif, kutikula ve epidermis hiicrelerinin dig
duvar arasinda yana dogru yayilmaya devam eder. Enfeksiyon hifi farklilisarak kutikula
altinda konidioforlart olusturur. Sonrasinda bu konidiofor igerisindeki konidiosporlar,
kutikula tabakasindan yiizeye cikarlar. Ilk goriilen lezyonlardaki karakteristik kadifemsi
goriintiiyii olustururlar. Konidiler konukgusu olmayan Pyrus communis gibi bitkilerde de
cimlenerek yiizeye tutunabilir, fakat sadece konukgulari olan elma agaglarinda enfeksiyon
yaparak gelisebilirler (MacHardy, 1996; Giincan ve Boyraz, 2002; Jha ve ark., 2009; Bowen
ve ark., 2011).

Hastalik belirtileri meyve, yaprak ve siirgiinlerde goriiliir. Elma yapraklarinin alt ve {ist
yilizeyinde olusan lekeler hastaligin ilk asamalarinda yaglh bir goriiniimdedir. Lekeler giderek
koyulasarak, kahvrengi leke seklini alir. Hastalik ilerledik¢e lekeli dokudaki nekrozlar
iizerinde catlak ve delikler olusur. Agir enfeksiyonlarda, elma yapraklart sararir ve erken
dokiilmeler goriiliir. Meyvelerdeki lekeler ise yesilimsi olup, zamanla kahverengilesir. Kiiciik
yuvarlak lekeler zamanla birleserek, meyve gelisimini engeller. Lekelerle beraber meyvede
sekil bozukluklar1 goriiliir. Stirgiinlerde ise lekeler yuvarlak kabarciklar seklindedir. Siirgiinler
iizerindeki kabarciklar, ilkbaharda catlayabilir yada zamanla birleserek ‘uyuzlu veya siracalr’
yaralara neden olabilirler.
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Sekil 1. Elma karalekesi etmenin yapraklarin alt ve iist yilizeylerinde olusturmus oldugu
nekrotik lekeler

Elma karalekesi etmeni Tiirkiye’de ve diinyada elma iiretim alanlarinda goriilen en énemli
fungal hastalik etmenidir. Elma iiretimi yapilan tiim bolgelerde tespit edilen hastalik, meyve
veriminde ortalama olarak %20 iiriin kayiba neden olmaktadir. Ayrica enfekteli elmalarin
depolama Oncesi ve sonrasinda kalitesinin diigmesine neden olmasindan dolayi, pazar degerini
%30-60 oraninda diisiirmektedir (Tiirkoglu, 1978). Uretim bélgelerinde, ilkbahar aylarmnimn
yagish gectigi yillarda hastalifin epidemi yapma olasilig1 yiiksektir.

2. Elma Kiillemesi (Podosphaera leucotricha)

Bitki yesil aksami {izerinde gelisen zorunlu (obligat) olarak canli dokulardan besinlerini alan
(biyotrof) bir patojen olan Podosphaera leucotricha, diinyada elma iiretim alanlarinda goriilen
en onemli hastalik etmenlerinden biridir. Patojen, elma agacinin yiizeylerini kiil veya unsu bir
tabaka ile kaplayarak bitkinin fotosentezini engeller ve ihtiyaci olan besinleri konukgu
hiicrelerinden direkt alir. Enfekteli bitkilerde diisiik fotosentez ve transpirasyon faaliyetleri
tespit edilmis olup, bu durum vyetersiz karbonhidrat iiretimine ve bitki biiyiime hizinin
diismesine, meyvelerin kiigiik kalmasina neden olmaktadir (Ellis ve ark. 1981).



Kiilleme etmeni patojenin hastalik olusturabilmesi i¢in diger biyotik hastaliklarda oldugu gibi
uygun sicaklik, nem ve hassas konukgunun bulunmasi gerekmektedir. Ilkbahar ve yaz
baslangicinda 1liman ve kuru hava kosullar1, enfeksiyonun basglamasi i¢in ¢ok elverisli olup
10-30 °C arasinda hastalik etmeni konukcu iizerinde hastalik meydana getirmekle beraber, 19-
21 °C etmenin gelisimi igin optimum sicakliktir. Uretimi yapilan ¢esidin hassaslik veya
dayanikliligi, hastalik etmeninin virulensligi etkili faktorlerdir. Granny Smith, Pink Lady ve
Honeycrisp elma ¢esitleri hastaliga en hassas ¢esitlerdir. Hastaligin bu ¢esitler lizerinde yogun
enfeksiyonlar meydana getirmesinden dolayi, O6zellikle organik elma {iretiminde tercih
edilmemekte olup Fuji, Red Delicious ve Gala gesitleri ise hastalig1 tolere edebildigi igin
tiretimde tercih edilmektedir.

Podosphaera leucotricha etmeninin neden oldugu hastalik belirtileri elmada yaprak, ¢icek,
sirglin ve meyvelerde goriilmektedir. Taze ug siirgiinleri hastalifa karsi en hassas bitki
aksamidir. Hastalikli siirgiinlerin boylar1 kisa, ince ve narin yapilidirlar. Uzerlerinde beyaz
unsu ve kotii kokulu bir tabaka bulunmaktadir. Bu siirgiinler iizerinde olusan tomucuklar
hastaliktan dolay1 gelisemezler ve siddetli enfeksiyonlarda siirgiinler tamamen kurumaktadir.
Hastalik belirtileri yapraklarin alt ve iist yiizeyinde olusabilmektedir. Genellikle yapraklarin
alt yiizeyinde, unsu ve yiizeysel lekeler bulunur. Geng yapraklarda belirtiler daha sik goriiliir
ve bu yapraklar normal gelisemez. Dar ve mizrak gibi uzun ve ige dogru kivrik sekilde
kalirlar. Daha sonrasinda yapraklar kahverengilesir ve erken dokiiliirler. Patojen ¢icek
iizerinde enfeksiyona neden oldugunda bu cigekler normal gelisemezler. Cigek yapraklart ve
saplar1 beyaz ortii ile kapl kalirken, tag yapraklar kalinlagir. Hastalikli cicekler genellikle
meyve olusturamazlar. Cilinkii enfekteli ¢igekler kurur ve dokiiliirler. Meyveler de ise
enfeksiyon nadiren goriiliir. Hastalikli meyveler iizerinde de tipik beyaz unsu tabaka
goriiliirken kiigiik ve sekilsiz meyveler olusmaktadir.

Elma agaglarinda onemli pek ¢ok sayida fungal etmen hastalik olusturmaktadir. Burada en
onemli 2 fungal etmen detayli verilmistir. Bunlardan baska 6nemli iirlin kayiplarina neden
olan Elmada Memeli Pas (Gymnosporangium spp.), Elmada Alternarya Meyve Ciirtikligi
(Alternaria alternata), Elma meyve monilyasi (Monilinia fructigena), EIma Armillaria Kok
Curikligi Hastaligi (Armillaria mellea) sayilabilir. Tim bu fungal hastalik etmenlerinin
ortak Ozellikleri hem arazide hem de hasat sonrasinda depoda hastalik etmenlerinin
gelisimlerini  devam  ettirmesidir. Dolayisiyla miicadelelerinde uygun yodntemlerin
kullanilmas1 gerekmektedir.

Elma Hastaliklariyla Entegre Miicadele ve Iyi Tarim Uygulamalari

Elma hastaliklarimin kontroliinde hastalik iiggeni kuralina uyulmasi hastalikla miicadele
acisindan cok onemlidir. Ozellikle elma gibi ¢ok yillik meyve bahgelerinde sorun olan
hastalik etmenleri yani patojen ve bunlarin konuk¢usu elma uzun yillar bahgede bulunacaktir.
Dolayisyla buradaki degisken ¢evre sartlaridir. Cevre sartlarmin degisimi izlenerek dogru
zamanda uygun miicadele yontemleriyle hastalik etmenleri basari ile kontrol edilebilecektir.
Burada sadece elma hastalik etmenleriyle bir miicadele s6z konusu olmayip ayn1 zamanda
zararl kontrolii, diger elma bahgelerinde oto kontrol saglanmaktadir.

Elma hastaliklarina neden olan basta fungal patojenler ¢evre sartlarindan nem ve sicaklik gibi
degiskenlerin takip edilmesiyle giiniimiizde yapilan entegre miicadele programlariyla elma
yetistiriciliginde sorun olan fungal etmenler kontrol altina alinabilmektedir. Bu nedenle Tarim
ve Orman Bakanlhg Il ve ilge Tarim Miidiirliikkleri ile elma iiretcilerini uyarmakta ve
hastaliklar i¢in uygun fungisitlerin kullanimini saglamaktadir.

Elma tiretiminin ¢ok uzun bir ge¢misinin olmasi, hala elmanin yabani formlarmin dogada
bulunmasi nedeniyle fungal hastalik etmenlerinin kontrolii i¢in asagida verilen Oneriler gerek
dikim Oncesi ve gerekse dikim sonrast titizlikle takip edilmelidir.

1. Elma ireticiliginde ilk asamasi olan elma fidanlarmin dikimi Oncesinde bunlarin
gelisecekleri toprak yapisi, topragin igerigi iyi bilinmelidir. Bu nedenle toprak yapisini



anlamak i¢in topragin analiz edilmesi, uygun bir yapiya kavusmasi i¢in giibreleme islemleri,
topragin islenmesi dikim 6ncesi topragin elma iiretimine uygun hale getirilmesi gereklidir.

2. Uretimin yapilacaga topraga uygun {istiin verim ozelliklerinin yaninda hastaliklara
dayanikli ticari elma gesitlerinin dikilmesi miicadele i¢in ¢ok 6nemlidir. En biiyiik yatirimin
yapildig1 bah¢e kurulum asamasinda verilecek yanlis bir karar gelecekte elma hastaliklariyla
miicadelede iireticinin basarisizligina nedeni olacaktir.

3. Fidanlarin dikilmesinden sonra elma bitkilerinin kiiltiirel uygulamalar1 olan budama,
sulama, giibreleme, toprak isleme uygun zamanda ve diizenli olarak yerine getirildiginde
iizerindeki hastalik etmenin miktarimi azaltacaktir. Ornegin agacin iyi budanarak ortadaki tag
kisimda nemin birikmesine engel olundugunda kiilleme, karaleke gibi Onemli fungal
hastaliklarin kontrolii saglanacaktir.

Burada kiiltiirel islemler iki dénemde gergeklestirilmelidir. ilk donem iiretimin bittigi,
agaclardaki elma yapraklarmin dokiildigic Kasim-Aralik donemi olup yapilacak toprak
islemeyle hasatalikli yapraklarin toprak altina alinmasiyla hastalik olusturan fungal etmenlerin
inokulum kaynaklar1 yok edilmis olacaktir. ikinci donem ise kis donemi olup bu dénemde
hastalikl1 dallar budanmali, bahgedeki hakim riizgarlarin konumuna uygun elma agaclarinin
ta¢ yapilari olusturulmalidir.

4. Elma fidan ve agaglarmin gelisimleri takip edilerek uygun biyolojik preperatlar veya
koruyucu fungisitler kullanilmalidir. Ozellikle fungal hastaliklarin tehdit olusturdugu uygun
cevre sartlarinda bu tiir koruyucu biyolojik yada kimyasal preparatlar elma agaglarinin
savunma sistemini de tetikleyecektir.

5. Elma iiretim sezonu boyunca fungal hastaliklar yakindan takip edilmeli, potansiyel hastalik
risklerinin oldugu uygun cevre sartlarinda topyekiin entegre miicadele yapilmalidir.

6. Ozellikle bodur ve yar1 bodur elma iiretiminin yapildig1 bahgelerde iiretim icin her bir agac
iyi bir sekilde budanarak ana¢ ve lizerindeki as1 uygunlugu gozetilerek basta verim stresi
olmak tizere agaglarin istekleri zamaninda ve yeterince karsilanmalidir. Elma agaglart su
stresi ya da besin noksanligi streslerine sokulmamali asir1 azotlu giibreden kagiilarak dengeli
giibreleme yapilmalidir.

7. Fungal hastaliklarin miicadelesinde kimyasal fungisitler en son ¢are olarak kullanilmalidir.
Bu fungisitler kullanilirken farkli etkili madde igeriklerine sahip ruhsatli kimyasal
preaparatlar tercih edilmeli, kimyasallarin rezidii (kalint1) siirelerine dikkat edilmelidir.
Bakirl ve kiikiirtlii inorganik kimyasal preparatlarin kullaniminda dikkatli olunmalidir.



CHAPTER [...]
Apples’ Fungal Diseases
Assoc.. Prof. Dr. Ozer CALIS

Introduction

The cultivated apple plant (Malus domestica) is a deciduous tree in Malus genus and Rosaceae
family.The apple is widely grown in the world where approximately 12% of the total fruit production
occurred (FAO, 2020). China, European Union, United States, India and Turkey have produced
highest 5 ranks among apple producer countries. According to the data in 2018 (FAO, 2020), the
annual amount of apple production of worldwide is 86142197 tons. Turkey’s apple production is
2,57698 million tons and it is placed among the top 5 world’a apple producer countries. In Turkey,
Isparta, Karaman, Nigde, Antalya and Denizli provinces have highest amount of apple production and
the most produced apple varieties are Starking, Golden, Amasya and Granny Smith (TUIK, 2019).
Annually, significant losses occur in apples due to diseases, pests and weeds, their economic fortune is
about 37% in the world. Among the general amounts, diseases cause an average of 12% loss and their
sum reaches 126 billion USA dollars annually. In apple production, many fungal, bacterial and viral
pathogens cause diseases in yield and quality. Fungal pathogens go unnoticed until prior to harvest,
during harvest and post-harvest time (Table 1).

Table 1. Fungal diseases cause diseases and significant economic losses occur on apple production.

Pathogen Period Part of the Symptoms
Venturia inaequalis Early Spring-Harvesting Time Leaf, Frug,hlgg:i, Flower,
Podosphaera . . . Leaf, Fruit, Bud, Flower,
leucotricha Early Spring-Harvesting Time Shoot
Gymnosporangium R Leaf, Fruit, Bud, Flower,

oot
spp. Shoot
Monilinia fructigena Fruit Bud, Flower
Armillaria mellea Early Spring — Autumn Roots
Penicillium
expansum,
Botrytis cinerea, Storage Fruits

Glomerella cingulata,
Gloeosporium spp.

Although there are no curative treatments for fungal diseases but they can be prevented with cultural
practices, biological controls, and optional fungicide applications. However, to proper control of the
fungal pathogens is only possible with accurate diagnosis which is critical to determine the best
management practices and to prevent future losses. Therefore, we should know the most important
fungal pathogens.

1. Apple Scab Disease [Venturia inaequalis (Cke.) Wint]

The disease-causing fungus is in branch Ascomycota, sub-branch Pezizomycotina, class
Dothideomycetes, order Pleosporales, and family Venturiaceae. Under a microscope, the fungus can
be seen with its main characteristic features as split green, yellowish or brown ascospores (Barr,
1968). Sexual period pseudothecium form can be seen on apple leaves throughout the winter.
Although fungus primarily overwinter in the fallen leaves, it can also spend the winter in exile
and fruit as conidiospor and initiate the first infections from there. (Boehm et al., 2003). The
period when buds burst where apple tree is enhanced-sensitive, coincides ascospores maturing



time. When Ascospores matured, they released from the ascus, spreading with rain and wind
on to suitable apple trees (MacHardy, 1996). After ascospores penetration, stroma-shaped like
mycelia continue to spread sideways between a cuticle and outer wall of the epidermis cells.
After infection mycelium differs and forms conidiophores under cuticle layer. Then, the
conidispores in an conidiophore rise from cuticle layer to surface. They have formed
characteristic velvety appearance in the first infected lesions. Conidia may also germinate on
plants such as Pyrus communis which is not main host but can develop infection, however,
apple trees are their main hosts (MacHardy, 1996; Giincan & Boyraz, 2002; Jha et al., 2009;
Bowen et al., 2011).

Disease symptoms appear on fruits, leaves and shoots. The spots on lower and upper surfaces
of apple leaves have an oily appearance at early stages of disease (Fig. 1). The spots become
darker and brown color (Fig. 1). As the disease progresses, cracks and holes formed on
necroses in the stained tissue. In severe infections, apple leaves turn yellow and premature
flaking occurrred. The spots on fruits are greenish and brown over time. Over time, small
round spots merged, fruit development stopped, and along with spots, deformities can be seen
on the fruit. On apple shoots, spots are forming round bubbles. Blisters on shoots may crack
in the spring or may merge over time causing scab appearance.
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Figure 1. Necrotic lesions caused by apple scab lower and upper surfaces of leaves.

Apple scab is the most important disease causing economical losses in Turkey’s and apple
production areas and in the world. The disease can be detected in all regions where apple
production occurred and made approximately 20% product loss in fruit yield. Additionnaly,
the fungal pathoge affects the quality of infected apples before and after storage, it decreases
the market value by 30-60% (Tiirkoglu, 1978). In production areas, probability of making an
epidemic of the disease is high in spring months when it rains.

2. Apple Powdery Mildew (Podosphaera leucotricha)

Podosphaera leucotricha, the pathogen takes its nutrients from living tissues (biotrophic) as a
mandatory developing on plant green parts, is one of the most important disease agent in
apple production areas in the world. The pathogen covers all surfaces of apple tree with a
layer of powdery mildew or flour, it prevents host plant's photosynthesis and uptakes nutrients
directly from living host cells. Low photosynthesis and transpiration activities of apple plant
lead to insufficient carbohydrate production and reduced plant growth rate and fruit still
remaining small (Ellis et al. 1981).

Appropriate temperature, humidity and sensitive host with virulent powdery mildew cause
diseases. From spring to summer, mild and dry weather conditions are very suitable for onset
of powdery mildew infection on apple trees, biothroph fungal pathogen require 10-30 °C
temperature but its optimum temperature for development is 19-21 °C. The powdery mildew
pathogen causes disease on apple varieties where their susceptibility and resistance situation
are very effective factors on pathogenicity. Granny Smith, Pink Lady and Honeycrisp apple
varieties are the most susceptible varieties to the powdery mildew pathogen. Since
commencing intense infections on these varieties, they are not preferred for apple production



but Fuji, Red Delicious and Gala apple varieties are preferred in production as they can
tolerate the powdery mildew disease.

Symptoms of disease caused by Podosphaera leucotricha can be observed in leaves, flowers,
shoots and fruits of apples. Fresh tip shoots are the most sensitive plant parts, infected shoots
are short, thin and delicate, and their surface covered with a white gray powder the spores of
powdery mildew fungus with foul-smelling.

Disease symptoms occur on both lower and upper surface of leaves. Symptoms are more
common in young leaves and these leaves cannot develop normally. Infected leaves curl
upward and soon become covered with a powdery coating of spores. New infections of
succulent leaves and growing shoots reduce the size of the entire shoot. They remain long
and curved inward, like narrow and spear. The leaves then turn brown and fall off early.
When the pathogen causes an infection on flowers, these flowers cannot develop normally,
their petals thicken remained cover with a white gray powder. Diseased flowers often cannot
form fruit because infected flowers dried and fallen off. Infection is rarely seen on fruits with
amorphous fruits appearance.

Integrated Management and Good Agricultural Practices Against Apple Diseases

It is very important to regard with the disease triangle rules for controlling apple diseases.
Especially biotic factors are problematic in perennial orchards where virulent pathogens and
their host apples are present and do not change. The only variable factor here is environmental
conditions where if they forecast properly all kind of management strategies will use to
control pathogens. Biotic pathogens can be successfully controlled with appropriate methods
at the right time by monitoring environmental conditions. This is not only entegrated
management against apple diseases but also the strategies control pest and others in orchards
and vine yards.

Fungal pathogens cause problems in apple cultivation, they should control with integrated
pest management programs. They are following many variables such as fungal pathogens,
environmental conditions, humidity and temperature. Turkish Ministry of Agriculture and
Forestry informs provincial and district Agricultural Directorates to control apple diseases
with application of suitable fungicides.

In Turkey, apple production has a very long history and still wild forms of apple are in nature.
We should follow all below individual points before and after planting apple saplings.

1. Before planting apple saplings soil structure and soil content should be well known. For
this reason, it is necessary to analyze soil in order to understand its structure or require any
fertilization. Hence, before plantation, the soil should arrange properly for apple production.
2. In addition to the superior yield characteristics, resistant apple varieties should be produced
in orchards because resistant apples do not support pathogen growth. Production of resistant
apple varieties are very important management strategy to control fungal diseases. An
incorrect decision at establishing plantation phase where an enourmous investment required
will cause disease deveastation.

3. After planting saplings, all pruning, irrigation, fertilization, cultivation practices should be
properly done. The cultural applications will reduce amount of inoculations such as well
pruned trees have less moisture accumulation and tree middle crown has well aired let us to
control powdery mildew and apple scab diseases.

Cultural practices should be carried out in two periods: The first term is the November-
December period, when the production is finished and the apple leaves are poured on grounds
they are sources of inocula for fungal and bacterial pathogens. They should be destroyed by
soil tillage. The second period is winter period, during this period diseased branches should be
pruned, and crown structures of apple trees will allow to enter winds for removing moist and
temperatures.



4. Appropriate biological preparations or protective fungicides should be applied for example
protective biological or chemical preparations will trigger defense systems of apple trees.

5. Fungal diseases should be monitored closely during the apple production season. An
integrated pest management strategies should be conducted with potential disease risks.

6. Especially, if dwarfed and semi-dwarfed apples orchards have established for production
each dwarfed tree should be well pruned for yield because the rootstock is weak apple
varieties and scion is strong producing apples. If rootstock has water stress, nutrient
deficiency stresses, the rootstock will not support scions requirements and will become
vulnarable for pathogens. Therefore, apple trees should be preoperly irrigated and avoided
from excess nitrogen fertilization.

7. For apple’s diseases management, the last strategy should be chemical applications. You
should preferred different licensed chemicals from effective substance contents and maximum
attention should be regarded to their residue levels of chosen chemicals. Additionally, copper
and sulphur containing inorganic fungicides should be carefully applied for managements.
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