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CGpten para kazanan Ureticl

IS ve ensarinin &n plandg

oldugu bir gelecek bekliyor.
Cactus Farm Tanm ve Hayvan-
cllik Koordinatérd Adnan Yimaz
ile yaphgimiz réportajda bu cck
bnemli konuyu siziede paylos-
mak istedim. lste Yiimaz'in sdzle-
r: “Almanya’va gitfidimde gez-
digim bir isletrevi sizlerle payias-
mak istivorum. Aille isletresi olan
bu hayvancilk firmasi biyogaz
fesisi kurmus. Isletmenin icerisin-
de 70 bag hayvan var. Biyogaoz!
15 ve elekirik enerjising gevirlyor.
Yaklogik 800 bin Euro’ya kurdugu
bu tesiste yophd ise cok ilging.
Bitkisel atklan aliyor. Yaklagik
yUzde ofuz ocraninda kbunu kulla-
niyor. Misir silajinn yUzde otuz ka-

Ya§l| dunyamz gidanin, sag-

dar alyor. Ylzde otuz hayvansal
glbre, ylzde kirkta evsel atik
kulicniyor. Ahklan 10 Euro’dan
satfin alarak topluyot, Bunlarg
yuksek Isi ile pasforizasyon uygu-
luyor. Urethidl gaz &1 enerjisi ve
eleldrik enerjisine ceviriyor, Kigin
151 enetjisini evinin yakinindaki 10
eve kaloriter il sinmalar icin so-
fiyor. Aynca Urettigi elekirik ener-
jisini de ana frafodan dagrtarak
satiyor, Urettigi enerji icinde dev-
letten ayrica para cliyor.”
Copten para kazanma yollanm
neden bizim Greficimizde uygu-
lamasin. DUnya alfematif enerji-
ye yonelitken dogal zenginligi ile
dinyayl kendine hayran bira-
kan Ulkermizin yapdcadl ¢ok
sey olmail...

Producer who makes money from garbage

ur old world will face a

uture that consisfs of fo-

d, heaith and energy

subjects. In our interview

with Adnan Yimaoz, Agriculfure
and Livestock Coordinator of
Cactus Farm, | would fike fo sho-
re this jmporfant subject with yo-
u. Here are words of Yilmaz: ™ f
would like fo mentiocn an enfer-
prise that | have seen in Ger-
many. This famity owned business
which 5 in livestock sector, es-
tablished o biogas facility. There
are 70 animals insidle the facility.
Blogas is converted fo heat and
electrical energy. in this facilify,
which was esfablished for 800000
auros, he is doing something in-
teresting. He fook pianfal garba-
ge. He uses 30% of this approxi-

mately. He takes 30% of corn slia-
ge. He uses 30% of animal ferfili-
zer, and 40% of domestic waste.
He buys these garbages at 10
euros and collects them. He
applies pasteurization with high
ternperature. He converfs this
gas fo heat and electrical ener-
av. In winfer, he sells heat fem-
perature to 10 houses which are
near his home. Also he sells elec-
tical energy by prorating from
main fransformer. He takes mo-
ney from govermnment for this
energy that he producss”,

Why would not our producers
apply this way of making money
frorn garbage. White the world is
canalizing fo alfemative energy.,
our bequfiful country has lofs of
things fo do.

(Tarnm Ginligl Dergisi 9. sayida (Mayis-Haziran) 64, sayfada yer alan
“Bag mildivést” yazisinda Prof.Dr, Ahmet ALTINDISLInin adi schven yer alougtir,)
(In the 9th issue of Agricuftural Agenda (May-fune), name of Prof Dr. Ahmet ALTINDISLS
was written erroneously in the “Vineyard mildew” article which was in 64th page.)
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What is salarization? Haw is it

Yrd. Doc. Dr. Yasin Emre KITIS
Suleyman Demirel Universitesi,
Ziraat Fakiltesi, Bitki Koruma Baluma

Haairlayan:

olarizasyon, Gineg’in 151 enetjisinden yararlanila-
"\ rak uygulanan bir gegit termal inaktivasyon yon-
temidir. Ozellikle seracilikra, seralarin bos oldu-
: iﬁ*gu yaz doneminde yaygin bir uygulama haline
[L,._,ﬂ*' gelen solarizasyon, yazlar sicak gecen bolgeler-
de acik alanlarda da vygulanabilen bir yontemdir. Solari-
zasyonda amag; toprakta bulunan hastalik etmenlerini,
yabanct ot tohumlanny, nematodlan ve bazi zararl bo-
cekleri yiksek 1siyla etkisiz hale getirmektir. Bu amacla
toprak ylizeyi hava gecirmeyecek sekilde seffaf bir nay-
lon orth ile ortitliir,
Yaz aylarinda zaten ylksek olan hava sicakligr (Gzellikle
seralarin icinde), seffaf ortii allinda dzha da yiiksek de-
recelere ulagir. 50-55 °C'de bir¢ok protein molekiilonin
denatiire oldugu (parcalandiz) bilinmektedir. Béylece
solarizasyon uygulanan topraktaki yabanc: ot tohumlar:
ve zararli etmenler canliligini yitirreektedir. Buna kargilik
topralkta bulunan faydali mikroorganizmalarin coguniuk-
la yitksek 1stya daha tolerant oldugu belirlenmistir. Bu
baglamda solarizasyon, sterilizasyondan farkh olarak za-
rarli etmenlerin topraktaki yogunluklarini belirli él¢tide
azaltan bir dezenfeksiyon yontemdir.

MNeden solarizasvon?

Bilindigi Gzere kiltir bitkilerinde zararlara sebep olan
onemli hastalik etmenleri ve nematodlarin bircogu ve ya-
banct ot tohumlart toprak kaynakldir. Bu toprak kiken-
li etmenlerle micadelede iki secenek vardir. Birincisi son
derece zehirli baz kimyasal maddelerin topraga uygulan-
masidir ki bu yontemin cevre ve insan sagligs acisindan
son derece riskli neticeleri vardir, Bunlarm bagmda hedef
dist canlilarin b zehirli kimyasallardan zarar girmesi ve
dogada kaybolmayan bu maddelerin bir sekilde insana
geri donmesi gelmektedir. Tkinci secenek ise zehirli bir
kimyasal madde kullanmaksizin daha ¢ok fiziksel para-
metrelerden yararlanilarak uygulanan yontemlerdir. Bun-
larn igerisinde solarizasyon, buharla sterilizasyon, infra-
red ve mikrodalga uygulamasi gibi yontemler yer almak-
tadir. Ancak bunlar icerisinde de hem maliyet hem de !
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applied?

Asst. Prof. Dr. Yasin Emre KITIS
Siteyman Demirel University, Faculty of
Agricufture, Department of Plant Protection

Editorial:

olarization is a kind of thermal inactivation met-
od which is applied by practising upon ther-
mal energy of solar. Especially for greenhou-
sing, solarization, which becomes popular in
summer when greenhouses are empty, is 4 met-
hod that can be applied in areas which are open and
warm in summers. Purpose of the solarization is to neut-
ralize disease causes, weed seeds, nematods and some
pests  using high temperature. Soil is covered with a
transparent nylon coating in a manncr that won't let air
in. Air temperature which is already high in summer ( es-
pecially in greenhouses) becomes higher under the
fransparent coating. It is known that many protein mole-
cules denature ( fragmentize ) at 50-55 °C. In this way,
weed seeds and harmiul elements on sclarized soil die.
However it is defermined that beneficial microorganisms
are more durable to high temparatures. In that sense, as
distinct from sterilization, solarization is a disinfection
method which reduces the density of the harmful ele-
ments on soil ar a certain level.

Why solarization?

As it is known, most disease elements and nematods
which causing the loss on cultivated plants originate
from weed seeds. There are two options in the control-
ling with these soil borne elements. First is applying so-
me direful chemicals to the soil which has risky results
for human and environment health. First result of it is
that offtarget ceatures suffer from these toxical chemi-
cals and these chemicals turn back to human somewhat
as they do not decompose in nature. Second option are
the methods which are applied mostly by practising
upon physical parameters without using toxical chemical
substance. Solarization, solatization with steam, infra red
and microwave applications are examples for these met-
hods. But prominent method from the point of both cost
and environmental impact is solarization. Besides de- #



cevresel etki anlaminda 6n plana gikan yéntem solarizas-
yondur. Solarizasyon, toprak kokenli pek ¢ok zararh et-
meni etkisiz hale getirmesinin yaru sira toprak kimyasmu
da etkileyerek, ¢ozilebilir besin maddelerinin miktarinda
artisa neden olmaktadir. Bu artis bazen Oyle sevivelere
cikmaktadir ki topraga ilave giibre vermeye gerek kal-
maz. Bu sayede kimyasal giibre kullanum azaltilus olur.

Solarizasyon uygulamasindan etkin ve bhagarilt bir sonug
alabilmelk icin dikkat edilmesi gereken bazi noktalar bu-
lunmaktadir. Bunlardan ilki uygulama yapidacak topragin
hazihigdir. Bunun icin toprak 25-30 santimetre derinli-
ginde islenmelidir. Zira yapilan bazi aragtirmalarda islen-
mis topraklarda ulagdan maksimum sicaklik degerlerinin
islenmermiglere oranla daha fazla oldugu gorilmustir.

Ancak toprak iglendikten sonra mutlaka tesvive edilerek -

toprak yiizeyvinde kesek, tas vb. girinti ve ¢lkntlann gi-
derilmesi gereklidir. Aksi takdirde yizeye scrilen &rtil
malzemesi ile toprak arasinda boglulklar kalmakta, bu da
st etkin bir sekilde iletilmesine engel olmaktadir. Ay-
nca tesvive strasinda sivri uglu cisimlerin uzaklagtiriima-
s1, drtiniin delinmemesi acismdan dnemlidir. Bazi alan-
larda suta dikim yapilmas: gerekebilir. Eger béyle bir du-
rum varsa sirtlar solarizasyondan énce hazgalanmali ve
solarizasyon uygulamasindan sonra toprak karstinma-
mahdir. Ciinki solarizasyon topragin ilk 15-20 santimet-
relik profilinde etkilidir. Dolayisiyla solarizasyondan son-
ra yapiacak bir toprak isleme, dezenfekte edilen ylizey
toprag: ile altta kalan topragm karigmasma sebep olmak-
tadir. Olusan kaymak tabakasinu kirmak vbh. nedenlerle
mutlaka toprak igleme yapimasi gerekiyorsa, bunun 15
cm’nin altina inmevecek sekilde viizeysel clarak yapil-
mast gerekir. Tim bu islemler yapiluken topragm fazla
sikistinlmamasina dzen gdsterilmelidir. Solarizasyon uy-
gulamasinda dikkat edilecek diger ve beklide en dnemli
konu rtopragin slatdmasicir. Baz kaynaklara gore solari-
zasyon hidro-termal bir dezenfeksiyon yontemidir. Yani
solarizasyondan basarill sonug alabilmek icin mutlaka
topragun 1slak olmast gerekir, Aksi takdirde toprak zerre-
cikleri arasmdaki beoslulkdarda hava kalacakur. Bilindigi
{izere hava oldukca kot bir iletkendir ve 1smin toprak
icerisinde yayilmasini engeller. Bu nedenle naylon &rti
serilmeden once ya da damla sulama gibi bir imkan var-
sa, orti serildikten sonra toprak doyuncaya kadar sulan-
malidir ki toprak igerisindeki tim bogluklar cok daha iyi
bir iletken olan suyla dolsun. Sclarizasyon siresince de
topraktaki nem crani azaldikea sulamayla takviye edil-
melidir. Topraktaki nem diizevinin yiksek olmasiun, 1s1
iletkenligini artirmasinin yanu sira ¢cok dnemli diger bir
gorevi vardir. Topraktaki yabana ot tohumlarn ve hasta-
lik etmenlerinin sporlan suyla temas ettiklerinde su
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activing many soil borne harmful elements, by affecting
the soil chemistry, solarization conduce to increase in the
amount of resolvable food substance. This increase so-
metimes hits such high levels that additional manure is
not needed. Use of chemical manure is reduced by me-
ans of it.

How is solarization applied?

There are some points which sould be waiched out to
obtain effective and succesfull result from solarization.
The first of it is the preparedness of the soil. Soil should
be cultivated in 25-30 cm depth. It was observed that ma-
ximum temperature on cultivated soil is higher than un-
cultivated soil.

But after soil is cultivated, by smocthing the soil, clods,
fones and the like ridges should be removed, Otherwise,
some space between soil and cover material emerges,
and this restrains effective heat conduction. Besides, by
removing spiky objects in smoothing process, cover ma-
terial is prevented from heing pierced. Ridgeplanting co-
uld be neccesary in some areas. If there is a situation li-
ke this, ridges should be prepared before solarization
and soil sould not be poached before solarization. Be-
cause solarization is effective in the initial 15-20 cantime-
ters-profile of the soil. Accordingly, soil cultivation after
solarization causes disinfected surface soil to mix in un-
dermost scil. If tillage is a must because of the reasons [i-
ke hreaking duff laver, this should be performed in such
a non-exhaustively way that it wouldn't go deeper than
15 cm. During these operations, firming should be avoi-
ded. The most important issue in solarization application
is to moisturize the soil. According to some sources, s0-
larization is a hyvdrothermal disinfection method. In other
words, to get positive results from solarization, &

shes D00 duly-August 2012 35
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alarak sigerler ve onlari yitksek sicaklik gibi olumsuz ¢ev-
re sartlarindan koruyan tohum kabugu ile spor duvarlar
catlar. Hatta bazi tohumlar ¢imlenmeye baglar. Boylece
1s1ya karst cok daha hassas hale gelirler. Solarizasyon uy-
gulamalannda sonucu etkileyen diger bir fakttr kullan-
lan &t malzemesidir.

Bugiin pratikte solarizasyon amaciyla kullandan tek ma-
teryal polietilen ya da polivinilkloridden imal naylon &r-
tilerdir. Ancak bu értiilere solarizasyonun etkinligini ar-
tracak baz maddeler ekienebilmektedir. Bunlardan biri
giinegin 151 enerjisi tagryan kizil dtesi dalgalarnt absorbe
eden (tutan) ve boylece driiniin sera etkisini (1sitma) ar-
tran maddelerdir. Tkincisi, su buharinin yogunlagsmasint
onleyen maddelerdir. Bilindigi iizere plastik, su gecirgen-
ligi sifira yakin olan bir materyaldir. Bu nedenle solari-
zasyon amaciyka toprak ylizeyine serilen @riiilerin alunda
damlalar halinde yogunlasan su buhari, giines iginlarins
biylk oranda geri yansitmaktadir.

Bu da ortiiden beklenen verimin tam olarak alinamama-
sina neden olmaktadir. Bu sorun plastigin i¢erisine ekle-
nen ve suyun damlalar halinde yogunlagmasini énleyen
bazi maddeler yardimivla biivitk oranda ¢oziilmustir. Bu
ozellik sayesinde, solarizasyon igleminde giines 1s:ginin
penetrasyonu (girish) maksimum dizeyde olmaktadic. Di-
ger taraftan ince Ortillerin, kalin ortilere oranla toprags
daha fazla isittidt belirlenmistir, Ancak bu durumda da
ortinin delinme riski artmaktadir, Solarizasyon Grtiileri
serilirken muimkin oldufunca gergin olmali ve kenarlarn
hava almayacak sekilde topraga gomiilmelidir. Serme s1-
rasinda ya da daha sonra olusan delik ya da yiruklar hiz-
la kapatilmalidir. Ortiiler miimkiin oldugunca genis alant
kapatacak sekilde tek parca (yekpare) olmalicir.
Solarizasyonla birlikte kombine edilecek bazi uygulama-
lar solarizasyonun etkinligini arurmaktadir. Ornegin hay-
van glibresi, yesil giibre, biyosidal etkisi olan baz bitki
pargalan (turp ve hardal tiirleri gibi) ve kompost gibi |
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soil must be moist. Otherwise, there would be air in the
voids among soil granuls. As it is known, air is a very bad
conductor and prevents temperature from dissipating in
soil. For that reason, belore cover is spreaded or with
trickle irrigation if possible, soil should be irrigated until
soil is saturated with water and so that all the voids can
be filled with water which is a better conducter. During
solarization, as rate of humidity decreases, it should be
reinforced with imigation. Besides improving thermal
conductivity, highness of the humidity rate on soil has
another significant purpose. Weed seeds and spores of
disease elements swell out with water and bolls and spo-
re walls which protect them from unfavorable environ-
ment conditions dehisce. Moreover, some seeds are ger-
minated. In this way, they become more sensitive to he-
at. Another element which effects the result is cover ma-
terial in solarization applications. The only material
which is used for solarization today is nylon coatings ma-
de out of polyethylene or polyvinylidene, But some
substances which can gear up the solarization could be
added to these coating. One of them is the substances
which can absorb infra-red waves that carry the heat
energy of the solar and so that they can gear up the gre-
enhouse effect of the coating. The second subtances are
the ones which prevent water vapour from condensati-
on. As known, plastic is a substance which has hardly
any water permeability. For that reason, sprinkled water
vapour condensing under the coating which was cove-
red for solarization reflects solar rays back to a large ex-
tent. Expected efficiency from coating cannot be obtai-
ned because of this. This problem has been solved subs-
tantially thanks to some substances which prevents wa-
ter from condensing as drops. By means of this feature,
penetration of solar rays reaches to maximum level In
addition to that, it was detected that thin coatings heats
soil more than thick coatings. But perforation risk of the
coating increases in this stivation. In the covering pro-
cess, coating should be stretched as much as possible
and sink into soil in a way that cannot let air in from ed-
ges. Holes and lacerations which emerge during cove-
ring should be covered rapidly. Coating should be one
piece (monolith) which will cover as large as possible.
Some applications which will be combined with solariza-
tion will increase the efficiency of solarization. For
example, solarization application after mixing soil with
animal fertiliser, green manure, some plant sections
which have biocidal effect ( radish and mustard species
J, chance of success increase. If the pesticides which are
used for soil disinfection in septic fields are combined

with solarization, effective results can be obtain with



matervallerin topraga kanstinldiktan sonra solarizasyon
igleminin yapumast bagart sansiu artirmaktadir. Yine ¢cok
bulasik sahalarda toprak dezenfeksiyonu igin kullanidan
pestisitler (tartm ilaglar) solarizasyonla kombine edilir-
lerse, Onerilen dozlarin yarisinda veya daha alunda etki-
li sonug almabilir,

Tiirkive kosullarmda solarizasyon uygulamasi, Ege ve
Akdeniz’in sahile yakin bélgeleri ile Glineydogu Anado-
Ju Bolgesinde ve yaz aylart cok sicak gecen mikro kli-
malarda basanli sonug verehilir.
Diger balgelerimizin giineslenme
sireleri ve ortalama  sicalkliklar
goz oniine alindigmda, etkin bir
solarizasyon igin yeterli olmadik-
lam gorilir.

Solarizasyon iglemi yilin en sicak
démneminde (Temmuz-AZustos) ve
en az dort hafta stireyle vapilma-
hdir. Solarizasyon siiresinin uzatl- g -
mast basari sansini artirir,
Solarizasyondan sonra toprak, bii-
yuk olctide dezenfekte oldugu
icin yeni bulasmalara hassas hale
gelir. Bu nedenle diganidan getiri-
len toprak, giibre ve fide gibi ma-
teryallerin temizliginden ve sagl-
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the half or less of recommended dose.

Sciarization application in Turkey conditions can be suc-
cesfull an coastal reaches of Aegean and mediterranean
regions, southeastern anatoliaz and microclimate
which have high temperatures on summers. It can be se-
en that our other regions are insufficient for an effective
solarization when sunshine duration and mean tempera-
ture are considered. Solarization should be applied in
the hottest period of the year ( July, August ) and for 4
weels at least.
Extending so-
larization time
increase  the
chance of suc-
cess. As the so-
il is mostly di-
senfected after
solarization, it
~ ~ B becomes sensi-
i tive to new
; - septics. For
Ty that  reason,
cleanliness and
healthiness of
materials like

.
gindan emin olonmalidir. Solari- ' '

zasyonda kullanian orti materyali eger tekrar kullanil-
mayacaksa stirdiirtilebilir atik yonetimi kurallarna uygun
sekilde degerlendirilmelidir. Dogru uygulandiginda en az
kimyasal miicadele kadar basarli sonug veren solarizas-
yon yénteminin, dzellikle ekonomik getirisi yviksek kil
tir bitkilerinde daha da vaygmlastirilmasi, hem tiketici-
lerin saghigi, hem de kimyasal girdilerin azaltmast nok-
tasinda blyilkk 6énem arz etmektedir.
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soil, fertilizer
and seedling should be ensured. If the cover material
will not be reused, it should be evaluated according to
rules of sustainable waste management.

Generalizing of the solarization applicatin, which is just
as succesfull as chemical combat when applied correct-
Iy, on crop plants with high economical retums is very
significant in the sense of both consumer health and re-
ducing checimal substances.
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