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Oz

Tiirkiye’de arazi toplulastirmasi, zorunlu ve istege bagl yontemlerle gerceklestirilebilmektedir. Istege
bagli yontemin uygulanabilmesi, arazi maliklerinin ¢ogunlugunun toplulastirmay1 talep etmelerine
veya onaylamalarina baglidir. Ureticilerin toplulastirma amac1 dogrultusunda &rgiitlenebilmelerinin
saglanmasmda tretici Orgiitleri blyiik bir 6neme sahiptir. Bu g¢alismada, arazi toplulagtirmasina
katilimin saglanmasinda tretici Orgiitlerinin  etkisinin belirlenmesi amag¢lanmigtir. Bu amag
dogrultusunda, Canakkale ilinde arazi toplulagtirmasi yapilan 19 yerlesim yerinden 346 iretici ile
anket yapilmistir. Arastirma kapsaminda ireticilerin herhangi bir tarimsal nitelikli Orgiitiin
yonetiminde bulunup bulunmama durumlar1 ve tarimsal nitelikli orgiitler ile iletisim sikliklart ile
toplulastirmaya katilima yonelik tutumlar arasindaki iliski arastirilmistir. Arastirma sonucuna gore,
iireticilerin tarimsal oOrgiit yonetiminde bulunup bulunmama durumlari ve kooperatiflerle iletigim
sikliklari ile toplulastirmaya katilima yonelik tutumlar: arasinda istatistiki bakimdan anlamli bir iligki
tespit edilememistir. Elde edilen bulgulara gore, tarimsal 6rgiitler bazinda toplulagtirmanin faydalari
konusunda yayim ¢alismalarinin yapilmasi 6nerilmektedir.

Anahtar Kelimeler: Arazi Toplulastirmasi, Uretici Orgiitleri, Yayim, Katilimcilik

The Impacts of Producer Organizations in Ensuring Participation in Land
Consolidation: The Case of Canakkale Province

Abstract

Land consolidation in Turkey can be carried out through the mandatory and the optional methods. The
optional method can be implemented depending on whether the majority of landowners request or
approve consolidation. Producer organizations have a great importance in ensuring that producers can
organize for the purpose of consolidation. In this study, it is aimed to determine the effect of producer
organizations in ensuring participation in land consolidation. For this purpose, a survey was conducted
with 346 producers from 19 settlements where land consolidation was carried out in Canakkale.
Within the scope of the research, the relationship between producers' attitudes towards participation in
consolidation and their communication frequency with agricultural organizations and whether they are
in the management of any agricultural organization was investigated. According to the results of the
research, a statistically significant relationship was not be found between the producers' state of being
in the management of an agricultural organization and their frequency of communication with
cooperatives and their attitudes towards participation in consolidation. According to the findings, it is
recommended to carry out extension trainings on the benefits of consolidation on the basis of
agricultural organizations.

Keywords: Land consolidation, Producer organizations, Extension, Participation
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1. Giris

Tiirkiye’de tarim isletmelerine ait arazilerin

¢ok pargali ve daginik yapida oldugu
bilinmektedir. Miras  yoluyla  arazilerin
parcalanmasi, bircok sakincayi beraberinde

getiren Onemli bir tarimsal yapr bozuklugudur.
Bu sakincalarin basinda tarim igletmelerinde
rantabilitenin ~ diismesi  gelmektedir. Aksoy
(1984)’e gore arazi parcalanmasinin tarimsal
isletmelerde rantabiliteyi diislirmesi, iiretimin
azalmast ve maliyet masraflarinin artmasindan
kaynaklanmaktadir.  Araziler = parcalandikga,
parsellerin sinirlar1 artmakta, dolayisiyla birim
alana dlisen ortalama verim dismektedir
(Eraktan, 1989). Tarimsal isletmelerde arazilerin
parcalanmasi ile parseller arasinda mesafeler
olusmakta, bu durum maliyeti arttirmaktadir
(Aksoy, 1984). Ayrica arazi pargalanmasi, tarla
ici gelistirme hizmetlerine yonelik kamu
yatirimlarinin da etkinligini azaltan bir durumdur
(Cevik ve Tekinel, 1994; Yaganoglu ve ark.,
2018).

Arazi par¢alanmasindan kaynaklanan
sakincalar, tarim isletmelerine ait pargali ve
dagmik tarim arazilerinin bir araya toplanmasi
uygulamasmi  oncelikli ve Onemli hale
getirmektedir. Arazi toplulastirmasi adi verilen
bu faaliyet, istege bagli ve zorunlu olmak iizere
iki yontemle gerceklestirilebilmektedir. Istege
bagl toplulastirma yonteminde, arazi
maliklerinin talebi veya onayr aranmaktadir.
Tiirkiye’deki uygulamaya gore, toplulagtirma
proje alani igerisindeki arazilerin yarisindan
coguna malik bulunan ve sayica maliklerin
yarisindan fazlasini teskil eden arazi sahiplerinin
imzali onay1 alinarak istege bagli toplulastirma
yapilabilmektedir. Zorunlu yontemde ise kamu

yarart kavramindan hareket edilerek arazi
maliklerinin isteklerine itibar edilmemektedir.
Bununla birlikte, arazi toplulagtirmasi
projelerinde istege bagli projelere Oncelik
taninmaktadir (Anonim, 2019).

Ulkemizdeki yasal diizenlemeler dikkate
alindiginda,  toplulagtirmanin  istege  bagh

yontemle yapilabilmesinin, belirli sayidaki arazi
malikinin birlikte hareket etmesini gerektirdigi
anlagilmaktadir. Bu birlikteligin saglanmasinda,
cok sayida tarimsal arazi malikini ayni cati
altinda toplayan {iretici orgiitleri genis olanaklar
sunmaktadir. Ayrica Tirkiye’de kooperatifler ve
iiretici birlikleri gibi tarimsal amacglh orgiitlerin

“Ozel arazi toplulastirmasi” adi altinda tiizel
kisilik olarak toplulastirma yapma olanaklar1 da
bulunmaktadir (Anonim, 2019). Dolayisiyla
tarimsal amagh  Orgiitlerin, toplulastirmaya
katilimin saglanmasinda 6nemli bir fonksiyona
ve potansiyele sahip olduklar1 soylenebilir.

Bu calismada, ireticilerin arazi
toplulagtirmast faaliyetine aktif katilimlarinin
saglanmasinda, tarimsal amacgli  oOrgiitlerin
etkisinin arastirilmasi1 amaclanmistir. Bu amag
dogrultusunda, arastirmaya katilan {ireticilerin
herhangi bir tarimsal Orgiitin yOdnetiminde
bulunup bulunmama durumlart ve Tretici
orgiitleri ile iletisim Sikliklar1 ile arazi
toplulagtirmasina aktif katilima yonelik tutumlar
arasindaki iliski incelenmistir.

2. Materyal ve Metot
2.1 Materyal

Aragtirma alani, Canakkale ili kapsaminda
gerceklestirilen arazi  toplulastirmasi  proje
sahalaridir. Aragtirmanin ana materyalini arazi
toplulastirmasi proje sahalarindaki arazi maliki
olan tarimsal igletme sahipleri ile yapilan anketler
olusturmaktadir.

Arastirma,  Canakkale ili  kapsaminda
toplulastirma faaliyetinin uygulandig1r 17’si koy
2’si belde statiisiinde olmak tizere toplam 19
yerlesim yerinde gergeklestirilmistir. Arastirmada
ana kitleyi 3472 tarim igletmesi olugturmaktadir.
Aragtirma  kapsamina girecek olan ornek
sayisinin  belirlenmesi amaciyla, basit tesadiifi
ornekleme metoduna gore asagidaki formiil
kullanilmastir (Yamane, 1967).

(Z)%p.q n— o
- = —w-=1
0 dZ 1+ HUT

Arastirmada giiven aralig1 % 95, kabul edilen
hata pay1 0.05 ve p=0.5, g=0.5 (1-q) alinmustir.
Orneklem  biiyiikliigiiniin ~ belirlenmesinde,
oncelikle no degeri hesaplanmig, daha sonra elde
edilen deger n’de yerine konularak Ornege
girecek isletme sayisi belirlenmistir. Buna gore,
aragtirmanin ana kitlesinde yer alan 19 yerlesim
yerine ait toplam isletme sayilari ile anket yapilan
isletme sayilar1 belirlenerek toplam 346 isletme
yoneticisi  ile anket yapilmasi  gerektigi
belirlenmistir (Cizelge 1).
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Cizelge 1 Anket uygulamasi yapilan igletme sayilar

Table 1. The number of agricultural enterprises surveyed

Yerlesim Yeri Toplam Isletme Sayisi

(Residential Area)

(Total Number of Agricultural

Anket Yapilan Isletme Sayis:
(The Number of Agricultural Enterprises

Enterprises) Surveyed)
Akcapinar 182 18
Ciplak 121 12
Kalafat 97 10
Tevfikiye 162 16
Kumkale 341 34
Mahmudiye 600 60
Pinarbasi 420 42
Tastepe 96 10
Yenikoy 203 20
Karacaali 47 5
Hacihiiseyinyaylasi 65 6
Geyikkiri 37 4
Karahamzalar 95 9
Kocagiir 150 15
Tokatkiri 66 6
Yenigiftlik 449 45
Ortiiliice 289 28
Cinarkoprii 17 2
Adliye 35 4
Toplam 3472 346
(Total)
2.2Yontem 3.Bulgular ve Tartisma

Calismada, arastirmaya katilan ireticilerin
herhangi  bir  tarimsal amagli  Orgiitiin
yoneticiliginde bulunup bulunmama durumlari ve
tarimsal amacgh orgiitlerle iletisim sikliklar1 ile
arazi toplulagtirmasina aktif katilma ydnelik
tutumlar1 arasinda istatistiki anlamda etkilesim
olup olmadigin1 belirlemek icin Khi-Kare
bagimsizlik analizi uygulanmigtir. Bu analiz
yontemi uygulanirken, Ho bagimsizlik hipotezi
kurularak test edilmis ve ortaya koyulmustur.
Yapilan anketlerdeki veriler SPSS programina

aktarilmistir.
Nitel degiskenler arasinda iliski olup
olmadiginin incelendigi khi-kare bagimsizlik

testinin esasi, Ho, hipotezini ileri siirerek, bu
hipotezin reddedilip edilemeyecegini
incelemektir (Serper, 2014).

Aragtirmada, gozlenen frekanslar1 G, beklenen
frekanslar1 B ile gostermek suretiyle, X?>=Y [(G-
B)?/B] formiilii kullanilmustir (Yurtsever, 1984).

Yapilan ¢ézlimlemeler sonucunda, treticilerin
tarimsal nitelikli orgiitlerin yonetiminde bulunma
durumlar ve tarimsal orgiitlerle iletisim sikliklart
ile proje kamu kesimince Onceden belirli
olmasaydi da toplulastirmay1 talep edip
etmeyeceklerine yonelik tutumlar1 arasindaki
bagitinin 6nemlilik derecesi belirlenmistir.

3.1 Ureticilere Iliskin Genel Bilgiler

Aragtirma kapsamina alinan {ireticilerin %
6.41, 18-35 yas, % 11.3’i 36-45 yas ve %
46.2°si 46-65 yas araliginda, % 36.1’i ise 66
yasinin  Uzerindedir. Arastirmada {reticilerin
egitim durumlar1 da incelenmistir. Buna gore,
reticilerin % 1.40 okuryazar, % 63.370 ilkokul
mezunu ve % 19.4’u ortaokul mezunu, % 15.9’u
ise lise ve lizeri egitim kurumu mezunudur.

Ayrica aragtirmaya katilan ireticilerin %
53.5’1 sadece bitkisel {iretim faaliyeti ile
ugragmakta, % 46.5’1 ise bitkisel iiretim ve
hayvansal iiretim faaliyetini birlikte
stirdiirmektedir. Arastirmada iireticilerin sahip
olduklar tarim arazilerinin genisligi de inceleme
altina almmustir. Buna gore, anket uygulamasi
yapilan treticilerin % 35.0’1 “10-49” dekar arasi,
% 56.1°1 “50-149” dekar aras1 ve % 9.0’1 ise 150
dekar ve iizeri araziye maliktir.
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3.2 Ureticilerin Herhangi bir Tarimsal Amacl
Orgiitiin  Yonetiminde Gorev alhp Almama
Durumlart ile Toplulastrmaya Aktif Katilima
Yonelik Tutumlar: Arasindaki iliski

olan dreticilerin
aktif katilimlarimin

Tarimsal arazi maliki
toplulagtirma  faaliyetine

saglanabilmesinde tarimsal amacgl oOrgiitlerin
onemli  bir fonksiyona  sahip  olduklar
diisiiniilmektedir. Tarimsal amacgh Orgiitlerde

yoneticilik yapanlarm da bu konuda oOnder
olmalar1 beklenmektedir. Bu sebeple arastirmaya
katilan  dreticilerin  toplulastirma  projesi
oncesinde veya anket uygulamasinin yapildigi
tarihte herhangi bir iretici orgiitiinde yoneticilik

yapip yapmama durumlar1 ile toplulastirmaya
aktif katilima yonelik tutumlar1 arasindaki
iligkinin incelenmesi gerekli goriilmiistiir. Buna
gore Cizelge 2’den goriilecegi {lizere, devlet
tarafindan proje sahalar1 belirlenmemis olsaydi
da toplulagtirmay1 talep edeceklerini beyan
edenlerin % 20.1°1, herhangi bir tarimsal 6rgiitiin
yonetiminde gorev almis olanlardan, % 79.9u ise
bu tiir orgiitlerde yoneticilik yapmayanlardan
olugmaktadir. Toplulastirma faaliyetine aktif
katilim saglamama yoniinde goriis bildirenlerin
% 11.0’1, herhangi bir {retici Orgiitliniin
yonetiminde gorev almis, % 89.0’1 ise hic
yoneticilik yapmamustir (Cizelge 2).

Cizelge 2. Ureticilerin tarimsal amagh Orgiitlerin ydnetiminde gorev alma durumlari ile arazi
toplulagtirmasina Katilima yonelik tutumlar arasindaki iliski

Table 2. The relationship between producers’ participation in the management of agricultural
organizations and their attitudes towards participation in land consolidation

Proje Sahas1 Onceden Belirli Olmasaydi da Kéyiiniizde/Beldenizde

Tarimsal Orgiitlerin

Toplulastirma Yapilmasini Talep Eder miydiniz ?

Yonetiminde (Would You Request Land Consolidation in Your Village Even if the Project Area
Bulunma Durumu was not Determined in Advance ?)

(Being in the Evet Hayir Toplam
Management of (Yes) (No) (Total)
Oﬁg;ﬁ‘;gﬁgi's) Arazi Maliki ot Arazi Maliki

Sayisi (Say1) Sayist (Say1) Sayisi1 (Say1) Yiizde
The Number Yiizde The Number Yiizde The Number (Percent)
of (Percent) of (Percent) of
Landowners Landowners
(Number) Landowners (Number)
(Number)
Yonetimde Gorev
Alanlar 53 20.1 9 11.0 62 17.9
(Manager)
Yonetimde Gorev

Almayanlar 211 79.9 73 89.0 284 82.1

(Non-Manager)
Toplam 264 100.0 82 100.0 346 100.0
(Total)
X?:3523 S.D:1 P:0.061
Cizelge 2’de gosterilen bulgulara goére, toplulastirmasini benimseme davraniglari
arastirmaya katilan Treticilerin herhangi bir arasinda % 95 olasilik diizeyinde bir etkilesim
tarimsal amagl Orgiitin yoneticiliginde bulunup  bulundugu saptanmistir. Ancak caligmada

bulunmama durumlarn ile arazi toplulagtirmasina
aktif katilim saglamaya yonelik tutumlar
arasinda istatistiksel olarak 6nemli bir iligkinin
bulunmadig1 goriilmektedir. Uretici orgiitlerinin
yoneticilerinin ~ genel  olarak,  yeniliklere,
girisimcilige ve katilimeiliga acik olmalan
beklenmektedir. Literatiirde de bunu destekleyen
calismalar  bulunmaktadir. Ozkan (1999)’1n
arastirmasinda, arastirma kapsamindaki
deneklerin yonetim organlarinda gorev almalar
ve bu konudaki isteklilikleri ile arazi

beklenen durumun aksi bir sonuca ulagilmistir.
Bu sonucun tarimsal amacglh orgiitlerin yaymm
faaliyetine yeterli diizeyde yer vermemeleri ile
aciklanabilecegi diigiiniilmektedir. Giirel ve ark.
(1995)’nin kooperatifler 6zelinde ifade ettigi
iizere, tiiziiklerinde ortaklarin egitimine yer
verilmesine ragmen kooperatifler, tarimsal
yayima gereken Ozeni gostermemektedirler. Bu
tespit tiim Uretici Orgiitlerini kapsayacak sekilde
genisletilebilir.
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3.3 Ureticilerin Tarimsal Amach Orgiitlerle
lletisim  Sikligr ile  Toplulastirmaya  Aktif
Katilima Yonelik Tutumlar: Arasindaki Iligki

Calisma kapsaminda toplulastirma faaliyetine
aktif katilm saglanmasinda {iretici orgiitlerinin
etkisinin aragtirilmast amaglandigindan,
ireticilerin tarimsal nitelikli orgiitlerle iletisim
sikliklar1 ile toplulastirmaya aktif katilima
yonelik tutumlari arasindaki iliskinin incelenmesi
gerekli gorilmiistir. Bu baglamda, tarimsal
alanda faaliyet gosteren iki ayr1 Orgiitlenme
big¢imi olan kooperatifler ve iiretici birlikleri ayr
ayri incelenmistir.

Ciftci oOrgiitleri arasinda en yaygmn olam
tarimsal kooperatiflerdir. Kooperatiflerin
gelismis  ilkelerin  ekonomik ve  sosyal
gelisiminde 6zel ve kamu sektorii ile beraber
ticlincii bir sektdr olarak goriildiigii ve insanlarin
ortak amagclar1 dogrultusunda orgiitlenmelerini
saglayacak en  yaygin  model  oldugu
bildirilmektedir (Sayin ve Sayin, 2004). Calisma
kapsaminda Oncelikle, {ireticilerin ortak bir
amagla bir araya geldikleri orgiitlenmelerden en
onemlisi olan kooperatiflerle iletisim kurma
sikliklar ile arazi toplulastirmasina aktif katilima
yonelik  tutumlari  arasinda iligki  bulunup
bulunmadigr  arastirilmigtir.  Cizelge 3’den

goriilecegi lizere, yagadiklart ve iiretim faaliyetini
devam ettirdikleri bolgede arazi toplulastirmasi
faaliyeti yapilmasini talep edebileceklerini beyan
eden treticilerin % 15.5’1, kooperatiflerle hig
iletisim igerisinde olmayanlardan, % 50.0°s1 ara
sira iletisim kuranlardan, % 34.5°1 ise ¢ok sik
iletisim  kuranlardan  olugmaktadir.  Arazi
toplulagtirmas1 ~ faaliyetine  aktif  katilim
saglamayacaklar1 yoniinde goriis bildirenlerin ise
% 13.4°1, kooperatiflerle hi¢ iletisim igerisinde
olmadigini, % 56.1°1 ara sira iletisim kurdugunu,
% 30.5’1 ¢ok sik iletisim kurdugunu beyan
etmistir. Cizelge 3’de gosterilen bulgulara gore,
arastirma  kapsamindaki ¢iftcilerin  tarimsal
kooperatiflerle iletisim sikliklar1 ile arazi
toplulastirmasina aktif katilim saglamaya yonelik
tutumlar arasinda istatistiki bakimdan anlaml1 bir
iliski bulunmamaktadir

Bu sonuca gore, tarimsal kooperatifler
blinyesinde  salt  ekonomik  menfaatlere
odaklanildigi, tarimsal yenilikler ve dzellikle de
arazi toplulastirmasi gibi hukuki niteligi bulunan
yeniliklerin glindeme gelmedigi
degerlendirmesinde bulunulabilir. Bu durumun,
treticilerin toplulagtirma amaci dogrultusunda
orgiitlenebilmelerinde biiyiikk bir 6neme sahip
olan tarimsal kooperatiflerden elde edilecek
fayday1 azaltacagi disiiniilmektedir

Cizelge 3. Ureticilerin kooperatiflerle iletisim sikliklar1 ile arazi toplulastirmasina katilima yénelik

tutumlari arasindaki iligki

Table 3. The relationship between the frequency of communication of producers with cooperatives and
their attitudes towards participation in land consolidation

Proje Sahasi1 Onceden Belirli Olmasaydi da Kéyiiniizde/Beldenizde

Kooperatiflerle
iletisim Sikhig
(Frequency of

Toplulastirma Yapilmasini Talep Eder miydiniz ?
(Would You Request Land Consolidation in Your Village Even if the Project Area
was not Determined in Advance ?)

Communication with Evet Hayir Toplam
cooperatives) (Yes) (No) (Total)
Arazi Maliki Yiizde Arazi Maliki Yiizde Arazi Yiizde
Sayis1 (Say1)  (Percent)  Sayisi (Sayr)  (Percent) Maliki (Percent)
The Number The Number Sayis1 (Say1)
of of The Number
Landowners Landowners of
(Number) (Number) Landowners
(Number)
Hig 41 15.5 11 134 52 15.0
(Never)
Ara Sira 132 50.0 46 56.1 178 51.4
(Sometimes)
Cok Sik 91 345 25 30.5 116 335
(Often)
Toplam 264 100.0 82 100.0 346 100.0
(Total)

X?:0.934 S.D:2 P:0.627
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Tarmmsal amaclh Orgiitlerin diger ayagim
iiretici birlikleri olusturmaktadir. Uretici birlikleri
Tiirkiye’de, 06/07/2004 tarihinde yiiriirliige giren
5200 Sayili  “Tarimsal Uretici  Birlikleri
Kanununa” gore faaliyetlerini siirdiirmektedirler.
Kooperatiflerden farkli bir hukuki altyapr ve
organizasyona sahip bulunmasi sebebiyle,
aragtirma  kapsamindaki  reticilerin  arazi
toplulastirmasina katilima yonelik  tutumlari
bakimindan, iiretici birligi adr altindaki herhangi
bir Orgiitlenme ile iletisim sikliklarmin da
incelenmesi gerekli goriilmiistiir. Calismada elde

edilen bulgulara gore, arastirmaya katilan
iireticilerden toplulastirma faaliyetine olumlu
bakanlarin % 54.9’unun {retici birlikleri ile ara
sira iletisim kurdugu, % 8.0’ ise c¢ok sik
iletisim halinde bulundugu saptanmistir. Buna
karsin toplulastirma faaliyetine aktif katilim
saglamayacaklarini beyan edenlerin % 65.9’unun
tretici birlikleri ile herhangi bir iletisiminin
bulunmadigi, % 34.1°inin ise g¢esitli diizeyde
iletisiminin bulundugu goriilmektedir (Cizelge
3).

Cizelge 5 Ureticilerin iiretici birlikleri ile iletisim sikliklari ile arazi toplulastirmasina katilima yonelik

tutumlari arasindaki iligki

Table 5. The relationship between producers frequency of communication with producers unions and
their attitudes towards participation in land consolidation

Proje Sahas1 Onceden Belirli Olmasaydi da Kéyiiniizde/Beldenizde

Uretici Birlikleri ile
Tletisim Siklig
(Frequency of

Toplulastirma Yapilmasini Talep Eder miydiniz ?
(Would You Request Land Consolidation in Your Village Even if the Project Area
was not Determined in Advance ?)

Communication with Evet Hayir Toplam
Producer (Yes) (No) (Total)
Associations) Arazi Maliki Yiizde Arazi Yiizde Arazi Maliki Yiizde
Sayis1 (Say1)  (Percent) Maliki (Percent)  Sayisi (Say1)  (Percent)
The Number Sayisi (Sayn) The Number
of The Number of
Landowners of Landowners
(Number) Landowners (Number)
(Number)
Hig 98 37.1 54 65.9 152 43.9
(Never)
Ara Sira 145 54.9 24 29.2 169 48.8
(Sometimes)
Cok Sik 21 8.0 4 4.9 25 7.2
(Often)
Toplam 264 100.0 82 100.0 346 100.0
(Total)

X?:21.009 S.D:2 P:0.000

Cizelge 5’den anlasilacag: tizere, treticilerin
dretici  birlikleri ile iletisim  sikhigr ile
toplulagtirmaya  katilima  yonelik  tutumlan
arasinda istatistiki bakimdan anlamli bir iligki
bulunmaktadir. Arastirmada elde edilen bulgu
cercevesinde, iretici birlikleri c¢atis1 altinda
sadece ekonomik ¢ikarlara odaklanilmadigi,
bununla birlikte konu temelli tartismalarin da
glindem olusturdugu degerlendirmesinde
bulunulabilecegi diistiniilmektedir. Bu husus,
Ozellikle arazi toplulastirmas1 gibi miilkiyet
hakkini ilgilendiren ve hukuki temeli de bulunan
yeniliklerin kirsal toplumda benimsenmesi ve
yayllmast acisindan Onemli  goriilmektedir.
Konuya  toplulastirma  faaliyeti  &zelinde
bakildiginda, arazi toplulastirmasinin istege baglh
olarak gerceklestirilmesi igin belirli sayida arazi

malikinin bu amag¢ dogrultusunda bir araya
gelmesi yasal bir zorunluluk olarak da karsimiza
cikmaktadir.

4. Sonuc ve Oneriler

Tiirkiye’deki mevcut yasal diizenlemeler
uyarinca arazi toplulastirmasi faaliyetinin arazi
maliklerinin istegine bagl olarak
gerceklestirilebilmesi i¢in belirli sayida maliki
toplulagtirma amaci1 dogrultusunda bir araya
gelmelidir.  Aksi durumda kamu yarar
kavramindan hareketle zorunlu toplulastirma
yontemi giindeme gelmekte ve toplulastirma
uygulamasinin ulusal c¢apta benimsenmesi ve
yayginlagmasi zorlagsmaktadir. Dolayisiyla istege
bagh toplulastirmanin bir 0Olgiide Tiretici
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orgiitlenmesini zorunlu kildig1 ve bu noktada da
mevcut {iretici Orgiitlerinin biiyiik bir Oneme
sahip oldugu ifade edilebilir.

Tiim bunlarla beraber, toplulastirma proje
sahalar1 kamu kesimince dnceden belirlendikten
sonra arazi maliklerinin muvafakat vermesi
seklinde gerceklesen mevcut uygulamada,
iireticilerin toplulagtirma faaliyetine
katilmlarmin ~ pasif  sekilde  gerceklestigi
gorlilmektedir. Pasif katilimla gerceklesen istege
bagh toplulagtirma faaliyetleri ise,
toplulastirmanin benimsenmis oldugunu
gostermekle beraber, ideal durumu
yansitmamaktadir. Istege bagh toplulastirmanin
temel mantigina uygun olan, ireticilerin kamu
kesimini de harekete gecirecek sekilde
toplulagtirmay1 kendilerinin talep etmeleridir.
Bunun gerceklesebilmesi ise, iiretici orgiitlerinin
toplulastirma stirecine aktif olarak katilimlarina
bagldir. Uretici orgiitlerinin arazi toplulastirma
projelerinin baslaticis1 olarak kurumsal anlamda
siirece dahil olmalar1 veya arazi maliklerinin
mevcut orgiitlerin ¢atisi altinda ve toplulastirma
amaci dogrultusunda beraber hareket
edebilmeleri, toplulastirmanin faydalart
konusunda farkindaligin artmasina baghdir. Bu
noktada, arazi toplulastirmasinin tanitilmasi ve
saglayacagi faydalara yonelik yayim
calismalarinin  yapilmasi Onerilmektedir. Bu
yayim c¢alismalarinda da oncelikli hedef kitle
iiretici orgiitlerinin yoneticileri olmali, sonrasinda
iiretici oOrgiitlerinin ortak ve iiyelerine, son olarak
da tiim tarimsal arazi maliklerine dogru
genislemelidir. Bu yayim c¢aligmalari, {retici
orgiitlerinin ekonomik amagclar yaninda arazi

toplulagtirmas1 gibi hukuki temeli bulunan
faaliyetleri de amag¢ olarak benimsemeleri
sonucunu dogurarak kamu yararinin

saglanmasina da hizmet edebilecektir.
Ek

Bu makale, Tekirdag Namik Kemal
Universitesi Fen Bilimleri Enstitiisii  Tarim
Ekonomisi Ana Bilim Dalinda yapilan “ Arazi
Toplulastirmasinda Yayim Yaklasimlar1 Uzerine

Bir Arastirma: Canakkale ili Ornegi” bashkli
doktora tezinden tretilmistir.
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Oz
Kuraklik diinyay1 tehdit eden kiiresel bir sorun haline gelmigtir. Tarimsal tiretimde ciddi verim
kayiplarina sebep olmaktadir. Bu arastirma Kahramanmaras Siit¢ii Imam Universitesi, Ziraat Fakiiltesi,
Tarla Bitkileri Boliimii Laboratuvarinda 2019 Subat ayinda yiiriitiilmiistiir. Calismada Ozkaynak,
Violetta ve Tagkent yem bezelyesi c¢esitlerinin ¢imlenme ve fide gelisimine dair parametreler
incelenmistir. Bu gesitlere ait tohumlar farkli kuraklik stresi seviyeleri [0 (kontrol), -0.6, -1.7, -3.2 ve -
5.3 bar] kullanilarak ¢imlendirilmistir. Arastirma tesadiif parselleri deneme desenine gore dort
tekerriirlii olarak kurulmustur. Goézlemler her giin ayni saatte yapilmis, radikula uzunlugu 2 mm’yi
gegen tohumlar ¢imlenmis olarak kabul edilmistir. Tohumlar 151k ayar: 12 saat giindiiz 12 saat gece
olacak sekilde 20 °C’ye ayarli iklimlendirme dolabinda on dort giin siireyle takip edilmistir.
Aragtirmada, ¢esitlerin ve farkli kuraklik seviyelerine ait ortalamalarin arasindaki farkliliklarin
istatistiki olarak 6nemli ¢iktig1 tespit edilmis ve artan kuraklik seviyelerinin ¢imlenme siiresini uzattigi,
c¢imlenme indeksi ve kuraklik tolerans indeksini diislirdiigii, ayrica fide gelisimini olumsuz yonde
etkiledigi saptanmistir. Deneme sonucunda Violetta yem bezelyesi ¢esidinin diger g¢esitlere oranla
kuraklik stresine daha toleransli oldugu goriilmiistiir.
Anahtar Kelimeler: Cimlenme, Kuraklik, PEG-6000, Pisum sp., Tohum, Vigor indeks

Effect of Drought Stress on Germination and Seedling Development of Some
Forage Pea (Pisum sativum L.) Varieties

Abstract

Drought has become a global problem threatening the world. It causes serious yield losses in agricultural
production. This study was conducted in Kahramanmaras Siitcii imam University, Faculty of
Agriculture and Department of Field Crops Laboratory in February 2019. In this study, parameters of
germination and seedling development of Ozkaynak, Violetta and Taskent field pea varieties were
examined. Seeds of these varieties were germinated using different drought stress levels [0 (control), -
0.6, -1.7, -3.2 and -5.3 bar]. The experiment was established according to the completely randomized
experimental design with four replications. Observations were made every day at the same time, seeds
with radicle length exceeding 2 mm were considered germinated. Seeds were monitored for fourteen
days at 20 °C in the air-conditioning cabinet. The germination habitat was adjusted for 12 hours of
daylight and 12 hours of darkness. In the study, it was determined that the differences between the
varieties and the averages of different drought levels were statistically significant and it was determined
that increasing drought levels prolong the germination period, reduce the germination index and drought
tolerance index, and also negatively affect seedling development. As a result of the experiment, it was
observed that the Violetta forage pea variety was more tolerant of drought stress than other varieties.
Key Words: Drought, Germination, PEG-6000, Pisum sp., Seed, Vigor index
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1.Giris

Abiyotik stres, 6zellikle kuraklik stresi, kiiresel
iriin dretimini ciddi sekilde kisitlayan diinya
capinda bir sorundur. Ayni zamanda bitkilerin
bliylime ve gelismesini, buna bagli olarak
verimliligini olumsuz yonde etkiler. Babu ve
Rosaiah (2017)’1n bildirdigine gore, artan sicaklik
ve azalan toprak nemi seklinde tezahiir eden
kiiresel iklim degisikligi, Onlimiizdeki 50 yil
icinde tarimsal {irlinlerin veriminde ciddi bir
azalmaya sebep olacaktir. Bitkiler tohum topraga
diistiigii andan itibaren yetisme periyotlarinin
herhangi bir déneminde kurakliktan
etkilenebilirler. Ancak 6zellikle ¢imlenme ve fide
gelisimi donemleri daha hassas olduklari bir
evredir. Uslu ve Gedik (2020) topraktaki su
eksikliginin ve buna bagl olarak kurakligin
¢imlenmeyi baski altina aldigini, tohum canliligini
risk altinda biraktigini ve fide gelisimini
zayiflattigin1  bildirmistir. Bitkilerin  kurakliga
tepkileri birbirinden farklidir ve genotipe gore
degisiklik gosterir (De Leonardis ve ark., 2007).
Kurakligin tarimsal iiretimde meydana getirdigi
iki temel sorun vardir. Birincisi, ¢cimlenmenin arzu
edilen oranda olmamasi yani ¢imlenme oranini
distirmesi,  ikincisi  ise  toprakta  tarla
kapasitesinden daha diisiik seviyede olan su sebebi
ile fide gelisimi ve verimde azalmadir (Saxena ve
ark., 1993). Cikista goriilen diizensizlik, istenen
bitki sikliginin elde edilememesine, bitkilerin
ciceklenme ve olgunlasmasinda diizensizliklere,
verimin  dligmesine,  hasatta  olgunlagma
diizensizliklerine ve hasattan sonra tohumlarin
farkli nem igeriklerinden dolayr depolamada
zorluklara neden olabilmektedir (Glirbiiz ve ark.,
2009). Tohum c¢imlenmesinin saglikli sekilde
gerceklesmesi istenilen bitki sikliginin saglanmasi
basaril1 bir iiretim i¢in ¢ok dnemlidir (Atis, 2011).
Tohumlarin saglikli bir sekilde c¢imlenebilmesi
icin agirliklarinin %50’si kadar suyu topraktan
almasi gerekmektedir. Bu donemde olusacak su
eksikligi veya asir1 nem gelismeyi
geciktirmektedir (Cirak ve Esendal, 2006).
Tohumun ¢imlenmesi igin gerekli kritik nem
seviyesi bitkilere gore farklilik gostermektedir.
Bitkilerin ¢imlenme déneminde kurakliga karst
verdigi tepki ve bu dénemdeki dayanikliligi,
bitkilerin bagarili sekilde yetistirilmesinde kritik
rol oynamaktadir. Polietilen glikol 6000 (PEG-
6000) ¢evresel kurakligin laboratuvar kosullarinda
canlandirilmasi amaciyla siklikla kullanilmaktadir
(Kaufman ve Eckard, 1971). PEG-6000, yiiksek
molekiil agirlikli bir madde olup su alimimi
diizenleyerek, ortami istenilen su  stresi

kosullarinda tutmaktadir. Ayrica PEG-6000 bitki
koklerince  almmamakta ve  toksik  etki
yaratmamaktadir (Calikoglu ve Tilki, 2002). Uriin
olusumu tohum yatagi ortami ile tohum kalitesi
arasindaki etkilesime baglidir (Khajeh-Hosseini
ve ark.,, 2003). Bitki yasam dongiisii tohum
¢imlenmesi agamalar1 arasinda, fide ortaya ¢ikist
ve tohum olusumu, herhangi bir bitki tiiriiniin
hayatta kalmasi ve biiylimesinde anahtar
siireclerdir (Almansouri ve ark., 2001). Bitkilerin
kurakliga kars1 dayaniklilig: farklilik
gostermektedir.  Aym  ¢esit arasinda  bile
farkliliklar vardir. Polietilen glikol 6000 (PEG-
6000) bilesikleri, homojen su potansiyellerini
korumak i¢in invitro ozmotik stres etkilerini test
etmek i¢in kullamilmustir. PEG-6000, bitki
hiicrelerine  herhangi bir toksisiteye neden
olmadan ozmotik stres olusturmak igin uygun
¢Oziinen madde olarak bulunmustur (Verslues ve
Bray, 2004). Yukaridaki bulgulardan PEG-6000
¢ozeltisinin  laboratuvarda kurakliga tolerans
farkliliklarinin aragtirilmasinda kullanilabilecegi
ongoriilmektedir. Farkli bitkilerin erken ¢imlenme
ve fide donemlerinde kuraklifa tepkilerinin
belirlenmesi amaciyla PEG-6000 kullanilarak ¢ok
sayida arastirma yiriitilmiistir (Calikoglu ve
Tilki, 2002; Van der Berg ve Zeng, 2006; Mut ve
Akay, 2010; Piwowarczyk ve ark., 2014; Bilgili ve
ark., 2018). Fallahi ve ark. (2015), PEG-6000
kullanarak olusturduklar1 0 (kontrol), -2, -4, -6, -8,
-10, -12 ve -14 bar ozmotik basing diizeylerinde,
mirdiimiikte yaptiklar1 arastirmada, ozellikle -8
bar ozmotik basing diizeyinde ¢imlenmenin
onemli derecede azaldigim, giinliik ¢imlenme
oraninin ise tiim diizeylerde kontrole gore 6nemli
derecede diisikk oldugunu ve artan kuraklik
kosullarina bagli olarak fide gelisiminin de
olumsuz etkilendigini belirlemislerdir. Bagka bir
caligmada Aslan ve Atis (2018) miirdiimiik
cesitlerinin kuraklik stresine tepkilerini belirlemek
amaciyla, saf su (kontrol), -3, -6, -9 ve -12 bar
ozmotik basinca sahip PEG-6000 soliisyonlart ile
kuraklik ortamlar1 olusturmuglardir. Arastirmada
incelenen tim Ozelliklerin  artan  kuraklik
diizeylerinden olumsuz etkilendigi ve bu etkinin
istatistiksel olarak onemli oldugu belirlenmistir.
Ayrica ¢imlenme oraninin sadece -12 bar ozmotik
basing diizeyinde 6nemli oranda azaldig1 ve diger
ozelliklerin kurakligin daha diisiik dozlarmdan
onemli derecede etkilendigi saptanmustir. Baklagil
yem bitkisi olan yem bezelyesi (Pisum sativum
L.), Tirkiye’de birgok bolgede ve Akdeniz
iklimine sahip genis bir cografyada ucuz protein
kaynag1r olarak yetistirilmektedir. Kuraklik
stresine karsi hassas oldugu bilinmektedir (Wilson
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ve ark., 1985). Ancak ¢esit diizeyinde ozellikle
c¢imlenme ve fide asamalarinda, nem
kosullarindaki ~ degisime  verdigi  tepkiler
bilinmemektedir. Bu konuda yapilan ¢alismalar
yetersiz oldugu i¢in yem bezelyesi cesitlerinin
¢imlenme ve fide asamasinda kuraklik stresine
kars1 tepkilerini incelemeye ve anlamaya ihtiyag
duyulmaktadir. Bu arastirmada ii¢ farklt yem
bezelyesi ¢esidinin kuraklik stresine karsi
tepkileri, ¢imlenme ve fide gelisimi yoniinden
incelenmistir.

2. Materyal ve Metot

Bu c¢alismada yer alan uygulama ve analizler,
2019 yili Subat ayinda, Kahramanmaras Siit¢ii
Imam Universitesi Ziraat Fakiiltesi Tarla Bitkileri
Boliimii Laboratuvarinda yapilmistir. Arastirma, 3
farkl: yem bezelyesi (Pisum sativum L.) ¢esidinin
(Ozkaynak, Taskent ve Violetta) farkli kuraklik
seviyelerinde c¢imlenme ve fide gelisimlerini
degerlendirmek amaciyla yiiriitiilmiistiir. Yem
bezelyesi cesitlerinin kuraklik stresine tepkilerini
belirlemek amaci ile 50, 100, 150 ve 200 g/l PEG-
6000 kullanilarak kuraklik ortamlari
olusturulmustur. Kontrol i¢in saf su kullanilmistir.
Olusan kuraklik ortamlarinin ozmotik basing
degerleri (siras1 ile -0.6, -1.7, -3.2 ve -5.3 bar)
Michel ve Kaufmann (1973) tarafindan
tanimlanan asagidaki formiil ile hesaplanmigtir.
Formiilde gecen C harfi kullanilan PEG-6000
miktarini, T harfi ise ortam sicakligimi ifade
etmektedir.

0Ozmotik basing (bar)
= —(1.18 x 107?)C
— (1.18 x 10~%)C?
+(2.67 x 107HCT
+(8.39 x 1077)C?T
C: PEG-6000 konsantrasyonu (g/kg H20), T: Sicaklik (°C).

Caligma, petri kaplarinda dort tekerrirlii
olarak, tesadif parselleri deneme desenine gore
kurulmustur. 5 dakika boyunca % 5’lik NaClO
(sodyum hipoklorit) ¢ozeltisi iginde ylizey
sterilizasyonuna tabi tutulan tohumlar daha sonra
saf suyla durulanmustir. Petri kaplarina kurutma
kagitlar1 yerlestirilmis ve her petri kabina (90 mm
cap) 25 tohum yerlestirilmistir. Saf su (kontrol) ve
farkli ozmotik basinglardaki sulardan igerisinde
“Whatman Nol” fitre kagidi bulunan tim petri
kaplarina 10 ml ilave edilmis ve petri kaplarinin
tizeri kapaklarla kapatilmistir. Su kaybini 6nlemek
ve tekrar su ilave edilerek PEG-6000 birikimini
engellemek icin kapaklar parafilm ile iyice

sarilmistir. Tohumlar 151k ayar1 12 saat giindiiz 12
saat gece olacak sekilde 20 °C’ye ayarl
iklimlendirme dolabinda on dort giin siireyle takip
edilmistir.

2.1. Incelenen Ozellikler

2.1.1.Cimlenme Orani,
ortalama ¢imlenme siiresi
Cimlenme oranin1 ve ¢imlenme indeksini
bulmak i¢in ikinci giinden itibaren on dordiincii
giine kadar her 24 saatte bir sayim yapilmstir.
Radikula uzunlugu 2 mm olan tohumlar ¢imlenmis
kabul edilmistir (Mackay ve ark., 1995).
Cimlenme orani, ¢imlenmis tohumlarin toplam
tohum sayisina boliinmesi ve ardindan 100 ile
carpilmasiyla bulunmustur (Maquire, 1962).

cimlenme indeksi ve

Cimlenme Orani (%)
= (Cimlenen Tohum Say:ist
/ Tohum Sayisi1) * 100

Cimlenen tohum  sayillar1  kullanilarak
cimlenme indeksi (CI) (Wang ve ark., 2004) ve
ortalama ¢cimlenme siiresi (OCS) (Ellis ve Roberts,
1980) degerleri hesaplanmustir.

Ci=2 (Gi/Tt)

Gi=t. giinde ¢imlenen tohum sayisi, Tt=t. giiniin giin sayist

OCS (glin) =X (fx) / Xf

[ cimlenen tohum sayisi, x: ¢cimlenme giinii

2.1.2.Radikula ve plumula uzunlugu

Tesadiifi olarak segilen 10 tane fidenin radikula
ve plumula uzunluklari bir kumpas yardimi ile
tohumdaki ¢ikis noktasindan en ug¢ kismina kadar
Olciilmiistiir.

2.1.3.Fide yas ve kuru agirlig

Fideler arastirmanin son giinii su ve PEG-6000
kalintilarmi gidermek i¢in kurutma kagidi ile
kurutulmustur. Daha sonra 0.0001 g hassasiyet ile
yas agirlik tartimlart yapilmis ardindan 70 °C’de
48 saat sabit agirliga gelinceye kadar bekletilerek
kuru agirlik tartimlar: yapilmistir.

2.1.4.Vigor indeks

Vigor indeks degeri, fide uzunlugunun
¢imlenme orani ile carpilmasiyla bulunmustur
(Abdul-Baki ve Anderson, 1973).

VI = Fide uzunlugu(cm) x Cimlenme orani(%)
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2.1.5.Kuraklik tolerans indeksi

Kuraklik tolerans indeksi Aslan ve Atig (2018)
tarafindan tarif edildigi sekilde asagidaki esitlik
kullanilarak hesaplanmigtir.

Kuraklik Tolerans Indeksi (KTI) = (Tx TYA /
To TYA) x 100

iligkin ortalamalar arasindaki farkliliklar LSD testi
(Steel ve Torrie, 1980) ile karsilastirilmustir.

3. Bulgular

3.1. Cimlenme Orami (%), Cimlenme Indeksi ve
Cimlenme Siiresi (Giin)

TYA= toplam yas agirlik, Tx= X dozu toplam yas agurligi, To=
kontrol toplam yas agirhig: Artan PEG-6000 seviyelerinin ¢imlenme orani
lizerine etkisi Onemli bulunmustur. Cesitler
arsindaki fark ve c¢esit x kuraklik seviyesi
interaksiyonu Onemsiz ¢ikmistir (Cizelge 1).
Cimlenme oranlar1 -5.3 bar haricindeki kuraklik
seviyelerinde aymi grupta yer almistir. Artan
kuraklik seviyeleri ¢imlenme oranini
diigtirmiistiir.

2.2. Istatistiki Analiz

Arastirma sonucunda elde edilen verilerin
varyans analizleri SAS (Anonim, 2014) programi
kullanilarak, tesadiif parselleri deneme desenine
gore yapilmistir. Onemli bulunan &zelliklere

Cizelge 1. Farkli Kuraklik Seviyelerinde Elde Edilen Cimlenme Orani, Cimlenme indeksi, Ortalama
Cimlenme Siiresi, Radikula ve Plumula Uzunlugu Degerleri

Table 1. Germination Rate, Germination Index, Average Germination Time, Radicle and Plumule
Length Average Values at Different Drought Levels.

co ci 0oCS RU PU
GR Gl MGD RL PL
(%) (giin) (cm) (cm)
Cesitler Ozkaynak 89.06 10.54 a 2.32b 494 b 1.39b
Varieties Violetta 88.26 2.27hb 2.82a 6.20 a 157 ab
Tagkent 94.66 10.18 ab 2.72 a 4.83b 1.98 a
LSD 9.51 0.96 0.23 1.05 0.54
Kurakhk 0 99.55 a 13.22 a 1.94d 7.63a 3.50a
Seviyeleri/ -0.6 99.11a 12.28 ab 2.04 dc 7.00 ab 2.54Db
Drought -1.7 96.44 a 11.22 b 2.25¢c 5.56 b 127c
Levels -3.2 91.11a 8.58 ¢ 2.93b 3.90c 0.55d
(bar) -5.3 67.11b 4.70d 3.93a 2.52d 0.39d
LSD 12.27 1.24 0.30 1.36 0.69
0 98.66 a 13.44 a 1.91d 5.90 cd 3.96a
-0.6 97.33a 12.25ab 2.04d 5.47c-e 131la
Ozkaynak -1.7 96.00 a 11.23 be 2.26d 5.36 c-e 1.05a
-3.2 90.66 a 10.00 cd 2.37d 4.60 c-f 0.35a
-5.3 62.66 b 5.80¢e 3.00 be 3.39eg 03la
0 100.00 a 1350 a 1.92d 10.54 a 2.73b
-0.6 100.00 a 12.22 ab 2.06d 8.90 ab 2.77 ab
Violetta -1.7 96.00 a 10.61 b-d 2.34d 6.02 cd 131c
-3.2 90.66 a 6.73 e 3.50b 3.67d-g 0.69c
-5.3 54.66 b 3.33f 4.27 a 1.85¢g 0.37¢c
0 100.00 a 8.00 ab 2.00d 6.47 c 3.81lab
-0.6 100.00 a 0.00 ab 2.02d 6.64 bc 3.53ab
Taskent -1.7 97.33 a 4.61 a-c 2.14d 5.32 c-e 147c
-3.2 92.00a 8.00d 292c 3.43e-g 0.6lc
-5.3 84.00 a 14.42 ef 4.52 a 2.32 fg 0.50¢
LSD 21.27 2.149 0.5197 2.37 1.20
Ortalama/Mean 90.66 10.03 2.62 5.32 1.65
VKICV (%) 14.02 12.84 11.85 26.54 43.65

CO: Cimlenme Orami | GR: Germination Rate; RU: Radikula Uzunlugu | RL: Radicle Length; PU: Plumula Uzunlugu | PL:
Plumule Length; FYA: Fide Yas Agirligi | SFW: Seedling Fresh Weight; FKA: Fide Kuru Agwrligi | SDW: Seedling Dry Weight;
VI: Vigor Indeks / VI: Vigour Indeks; KTI: Kurakitk Tolerans Indeksi | DTI: Drought Tolerance Index; VK: Varyasyon
Katsayisi | CV: Variation of Cofficient; KS: Kurakiik Seviyeleri / DL: Drought Levels.
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En yiiksek kuraklik seviyesi olan -5.3 bar’da
gesitlerin ¢imlenme oraninda % 16.00 (Taskent)
ile % 45.33 (Violetta) arasinda diisiis meydana
gelmistir.

3.2. Radikula, Plumula ve Fide Uzunlugu (cm)

PEG-6000 stresi ¢imlenmis tohumlarin
fidelerinin radikula, plumula ve fide uzunluklarini
da etkilemistir (Cizelge 1 ve 2). Kuraklik seviyesi
kontrol uygulamasindan -5.3 bar’a c¢iktiginda
radikula, plumula ve fide uzunluklarinda istikrarli
bir azalma meydana gelmistir.  Kontrol
uygulamasindaki bitkiler ile kiyaslandiginda, -5.3

bar’da radikula, plumula ve fide uzunluklarinda
yiiksek oranlarda (sirasi ile % 66.9, 88.9 ve 73.8)
diistis gergeklesmistir (Cizelge 1 ve 2). Abiyotik
stres faktorlerine bagli olarak olusan stres
radikula, plumula ve fide gelisimini azaltmistir.

3.3. Fide Yas ve Kuru Agwrligi (Q)

Farkli PEG-6000 stresi altinda kaydedilen,
cesitlere ait fide yas ve kuru agirligi degerleri
Cizelge 2’de verilmistir. Fide kuru agirligina dair
ortalamalar arasindaki fark istatistiki olarak
onemli, fide yas agirligina dair ortalamalar
arasindaki fark onemsiz ¢ikmistir (Cizelge 2).

Cizelge 2. Farkli Kuraklik Seviyelerinde Elde Edilen Fide Uzunlugu, Fide Yas ve Kuru Agirligi, Vigor

Indeks ve Kuraklik Tolerans Indeksi Degerleri

Table 2. Seedling Length, Seedling Fresh and Dry Weight, Vigor Index and Drought Tolerance Index

Average Values at Different Drought Levels.

FU FYA FKA . .
sL SFW SDW xll ISH
] (cm) () (0)
Cesitler Ozkaynak 6.34b 0.72 0.10b 591 b 48.01b
Varieties Violetta 7.78 a 0.90 0.14a 756 a 64.43 a
Taskent 6.83 ab 0.85 0.11b 667 ab 55.38 ab
LSD 1.38 0.21 0.02 137.90 14.53
Kurakhk 0 11.14 a 152a 0.17a 1110 a 100.00 a
Seviyeleri/ -0.6 9.55a 1.20b 0.17 a 949 a 83.64 a
Drought -1.7 6.85b 0.68¢c 0.12b 660 b 46.91b
Levels -3.2 445c 0.43d 0.08¢c 417 ¢ 29.02 cb
(bar) -5.3 2.92¢c 0.29d 0.06 ¢ 223d 20.13 ¢
LSD 1.78 0.27 0.03 178.03 18.76
0 9.87 b-d 151a 0.15cd 977 bc 100.00 ab
-0.6 6.79 d-f 0.66 bc 0.11 c-f 661 de 4429 ¢
Ozkaynak -1.7 6.41 ef 0.65 bc 0.13 d-f 616 de 4417 c
-3.2 4.95e-g 0.42 bc 0.07 fg 451 d-f 28.00 c
-5.3 3.71fg 0.36 bc 0.08 e-g 248 f 23.61¢c
0 13.28 a 152a 0.20 ab 1328 a 100.00 ab
-0.6 11.68 ab 161la 0.23a 1168 ab 121.38 a
Violetta -1.7 7.33c-e 0.70b 0.13 c-e 704 cd 50.49 ¢
-3.2 4.37 e-g 0.46 bc 0.09 d-g 419 d-f 31.81c
-5.3 2.23¢g 0.23¢ 0.05¢g 161 f 18.47 ¢
0 10.28 a-c 153a 0.16 bc 1024 ab 100.00 ab
-0.6 10.18 a-c 1.34a 0.17 bc 1018 b 85.26 b
Taskent -1.7 6.80 d-f 0.69 bc 0.11 c-f 659 de 46.06 ¢
-3.2 4.05 fg 0.42 bc 0.07 e-g 381 ef 27.27¢c
-5.3 2.82¢g 0.28 bc 0.05¢g 258 f 18.33 ¢
LSD 3.10 0.473 0.0545 308.4 32.49
Ortalama/Mean 6.98 0.82 0.12 672 55.94
VKICV (%) 26.54 32.13 26.66 27.45 34.72

Plumule Length; FYA: Fide Yas Agirlig1/ SFW: Seedling Fresh Weight; FKA: Fide Kuru Agirlig1 | SDW: Seedling Dry Weight;
VI: Vigor Indeks / VI: Vigour Indeks; KTI: Kurakitk Tolerans Indeksi | DTI: Drought Tolerance Index; VK: Varyasyon

Katsayisi | CV: Cofficient of Variation, KS: Kurakiik Seviyeleri / DL: Drought Levels.
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3.4. Vigor ve Kuraklik Tolerans Indeksi

Vigor indeks tohumlarin ¢imlenme ve fide
gelisimi sirasinda canliigimi  ve performans
seviyesini gosteren bir degerdir. Farkli kuraklik
seviyeleri yem bezelyesinin vigor indeks
degerlerini 6nemli 6lgiide etkilemistir. En yiiksek
vigor indeks degeri Taskent ¢esidinde 667 olarak
belirlenmistir. Artan kuraklik seviyeleri vigor
indeks degerlerini diislirmiistiir. Kontrole kiyas ile
-5.3 bar uygulamasi vigor indeks degerini % 80
oraninda azaltmistir (Cizelge 2). Yine bes farkli
kuraklik seviyesinde tiim cesitler icin hesaplanan
kuraklik  tolerans indeksleri Cizelge 2’de
verilmistir. Kuraklik tolerans indeksi fide yas
agirlig lizerinden hesaplanan ve farkli kuraklik
seviyelerinde belirlenen fide agirliklarinin kontrol
uygulamasinda belirlenen degerle kiyaslanmasi
esasina dayanir (Aslan ve Atis, 2018). Kontrol
uygulamasinda 100 olan kuraklik tolerans indeksi,
-5.3 bar uygulamasinda 20.13’e¢ diismiistiir
(Cizelge 2). En diisiik kuraklik tolerans indeksi
Ozkaynak cesidinde elde edilmistir. Artan
kuraklik seviyeleri kurakliga kars1t toleransi
olumsuz etkilemistir.

4. Tartisma

Calismada, kuraklik stresindeki artisla birlikte,
tim yem bezelyesi c¢esitlerinin tohumlarinin su
alma oraninda kademeli bir azalma oldugu
gbzlenmistir. Bu azalmanin, suyun yiksek
basingli  ortamdan = PEG-6000 tarafindan
olusturulan diisiik basin¢li ortama hareketinden
kaynaklandig1 diisiiniilmektedir. Kuru tohumlar
ve saf su (kontrol uygulamasi) arasindaki su
basinci farki, suya PEG-6000 gibi herhangi bir
¢oziiniir maddenin eklenmesiyle hizla azalir.
Tohum ile bulundugu ortam arasindaki su basinci
farkinin azalmasi, tohumlarin ¢imlenmek igin
ihtiyact olan suyu almasmi engellemektedir
(Achakzai, 2009). Tohumlar zor ¢evre sartlarina
kars1 yiiksek dirence sahipken, ¢imlenme ve fide
gelisimi donemi bir bitkinin yasam dongiisiinde en
hassas evredir. Benzer sonuglar mas fasulyesi ile
calisan Akhter (1985), ayrik ile galisan Batool
(1988) ve musir ile calisan Achakzai (2009)
tarafindan da ifade edilmistir. PEG-6000
konsantrasyonlart ile muamele edilmis yem
bezelyesi ¢esitlerinde ¢imlenmenin baslangicinda
ve bitisinde ciddi bir gecikme gdzlenmistir.
Cimlenme ortaminda meydana gelen strese tepki
olarak goriilen azalma, cesitlere gore farklilik
gostermistir.  Bu sonu¢ Bernstein  (1961)
tarafindan da ifade edildigi gibi, kuraklik stresine

karst tolerans alt ve st smirlarindaki
farkliliklardan kaynaklaniyor olabilir.
Cimlenmenin tohumun su almada yasadigi zorluk
sebebi ile gecikmesi beklenen bir sonugtur. Artan
kuraklik seviyelerinin tohumda ¢imlenme oranini
azaltigi farkli bitkiler ile c¢alisan baska
aragtirmacilar tarafindan da ifade edilmistir (Toosi
ve ark., 2014; Avci ve ark., 2018). Kurakliga
dayaniklilikta goriilen artis ile birlikte hassas olan
cesitlere gore daha fazla radikula ve plumula
uzunlugu ve biyokiitle olusumu goriilmiistiir. Bu
calismada, PEG-6000 tarafindan olusturulan
kuraklik  streslerindeki artisla birlikte fide
gelisiminde bir azalma gozlenmistir. Bu sonuglar
yem bezelyesinde (Gamze ve ark., 2005), bugday
ve misirda (Nayar ve Gupta, 2006), yoncada
(Safarnejad, 2008) ve mas fasulyesinde (Priyanka
ve ark., 2011) elde edilen sonuglar ile uyumludur.
Ozmotik basingtaki artigla birlikte plumula
uzunlugu azalmistir. Kramer (1983)’e gore su
eksikligi sebebi le goriilen ilk olumsuz tepki hiicre
biiytimesindeki gerilemedir. Hiicrenin gelismesi
susuzluga karst c¢ok duyarlidir. Arastirmada
plumula uzunlugu, tiim PEG-6000
uygulamalarinda ve tiim g¢esitlerde azalmistir.
Benzer sonuglar darida (Radhouane, 2007),
kolzada (Toosi ve ark., 2014) ve sorgumda (Avci
ve ark., 2015) elde -edilmistir. PEG-6000
konsantrasyonundaki artigla birlikte fide yas
agirhgr  azalmistir. 250 g/l PEG-6000
uygulamasinda bugdayda (Khan ve ark., 2013;
Khan ve ark., 2019) ve sorgumda (Bibi ve ark.,
2012) en diisiik fide yas agirliklar1 elde edilmistir.
Fide kuru agirligi da benzer bir egilim gostermis,
artan PEG-6000 konsantrasyonu ile birlikte
azalmistir. Piring ve misirda yapilan ¢aligmalarda
benzer sonuglar elde edilmistir (Anaytullah, 2007;
Dezfuli ve ark., 2008; Toosi ve ark., 2014).
PEG-6000 tarafindan olusturulan ozmotik stres
ve sicaklik gibi bircok etken de dahil olmak tizere
vigor indeks testleri, bir tohum potansiyel
performansim1 daha dogru bir sekilde yansitan
fizyolojik bir test yontemidir (Milosevic ve ark.,
2010; Uslu ve Gedik, 2019). Fidenin vigor indeksi
yani canliligi ve giicii su stresine karsi oldukca
duyarlidir. PEG-6000 konsantrasyonundaki artigla
birlikte vigor indeks olumsuz yonde etkilenmistir.
En disik vigor indeks degeri -5.3 bar
uygulamasinda elde edilmistir. Gongping ve ark.
(2000), bitkinin  oksijen konsantrasyonunun
iyilesmesi ile vigor indeks degerinin artacagini,
canlihi@in aktif oksijen metabolizmasi ile ilgili
oldugunu o6ne slirmiistir. PEG-6000 stresi
ortamdaki oksijen a¢igini arttirarak fidenin vigor
indeks degerini azaltmistir (Mexal ve ark., 1975).

33



Uslu ve ark.

Benzer sonuglar Lo'pez ve ark. (2009) ve
Ahmadloo ve ark. (2011) tarafindan da ifade
edilmistir. Farkli PEG-6000 konsantrasyonlarina
bagl olarak cesitlerin kuraklik tolerans indeksleri
arasinda onemli derecede varyasyon saptanmustir.
Bu degerler, her cesidin kuraklik stresine karst
farkli  tepkiler  gosterdigini  ve  tolerans
kapasitelerinin farklt oldugunu gdstermektedir.
Ahmad ve ark. (2009) aygiceginde, Datta ve ark.
(2011) bugdayda ve Tsago ve ark. (2013)
sorgumda yaptigi calismalarda benzer sonuglara
ulasmislardir.

5. Sonug¢

Kuraklik, bitkilerin karsilagtigi en onemli
abiyotik stres faktorlerinden birisidir. Tohum
cimlenmesinin engellenmesi ya da gecikmesi,
zayif fide biliyiimesi ve gelismesine sebep
olabilecek ciddi bir kisittir. Arastirma sonucunda,
incelenen tiim 6zellikler agisindan artan kuraklik
siddetinin olumsuz etkiye neden oldugu
belirlenmistir (Cizelge 2). Cimlenme ve fide
gelisimi acisindan ¢esitlerin  kurakliga karsi
toleransi farklilik gostermistir. Cimlenme orani
acisindan -5.3 bar kuraklik seviyesi haricindeki
tim uygulamalar (kontrol uygulamasi da dahil)
aymi grupta yer almistir. incelenen yem bezelyesi
gesitlerinin ~ farkli  kuraklik  seviyelerinde
¢imlenme oranlar1 arasinda onemli bir fark
olmamakla birlikte, erken fide gelisimi agisindan
ayni Ozellikleri gostermedigi goriilmistiir. Fide
gelisimi acisinda 6n plana ¢ikan ve g¢gimlenme
indeksi, vigor indeks ve kuraklik tolerans indeksi
gibi Ozellikler acisindan en yiiksek degerlerin
elde edildigi Violetta ¢esidinin kuraklik stresine
en ¢ok toleransli, Ozkaynak cesidinin ise en
hassas yem  bezelyesi  ¢esidi  oldugu
belirlenmistir.

Ek: Bu makale 5-9 Mart 2020 tarihleri arasinda
Tunus  Hammamet’te  diizenlenen  “IIL
International ~ Agriculture  Congress”  adh
etkinlikte s6zIli bildiri olarak sunulmus ve 6zeti
kongre bildiri 6zet kitabinda basilmis bildirinin
tamamlanmig halidir
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Oz

Tokat ili Kazova yoresinde traktér bakim ve kullanma kurslarinin agildigr 11 kdyde kursa katilan ve
katilmayan toplam 124 ciftci ile anket yapilmistir. Calismada, ¢ift¢ilerin asir1 suni giibre ve kimyasal
zirai ilag¢ kullaniminin ¢evreye olan olumsuz etkileri ile giibre ve zirai ilag kullanimi hakkindaki bilgileri
Ol¢iilmiistiir. Ayni1 zamanda ¢iftgilerin aniz yakma ile tarimsal iiriinlerin hasati ve hasat sonrasi dane
kayiplart konularindaki bilgi alma durumlari da belirlenmeye ¢alisilmistir. Ciftciler aniz yakmanin
cevre kirliligine neden oldugu konusunda yeterli bilgiye sahiptir. Fazla giibre ve kimyasal ilaglarin
cevreyi kirlettigini bilenlerin orani kursa katilan g¢iftciler igin yilizde 46.77, kursa katilmayanlar igin
yiizde 55.23 ve tim ciftciler i¢in yiizde 50.00'dir. Ciftgilerin ¢ogu (ylizde 97.58) ¢evre konusunda
bilgiye ihtiya¢ duydugunu belirtmistir. Ciftgilerin tarimsal iriinlerin hasadi ve hasatta dane kaybi
hakkinda yeterli bilgisi yoktur. Ciftciler tarimsal yayim elemanlar1 tarafindan g¢evre konusunda
kendilerine yeterli bilgi verilmedigini belirtilmektedir. Ciftcilerden yilizde 35.48°i giibre kullanim
miktarlarinin ve yilizde 43.55’i ise tarimsal miicadele ilaci kullanim miktarlarmin arttigini
soylemektedirler. Dolayistyla asir1 giibre ve ilag kullaniminin ¢evreyi kirletmesi nedeniyle ¢ift¢ilerin
¢evre bilincinin olusmasi i¢in bilgiye ihtiyaglart bulunmaktadir. Bu nedenle giftgilerin egitimine 6nem
verilmeli ve yayim programlari gelistirilmelidir. Tarimsal yayim kuruluslarinca tarim, gevre ve yayim
iliskileri kapsaminda gevreye yonelik 6zel yayim programlar ve gevre bilincini gelistirici kampanyalar
diizenlenebilir.

Anahtar Kelimeler: Tarim, Giibre, Pestisit, Ciftci, Traktor

A Research on Agricultural Extension Activities Related to Environmental
Pollution in Tokat Province

Abstract
A survey was conducted with 124 farmers who attended and did not attend the course in 11 villages in
Kazova region of Tokat province where tractor maintenance and operating courses were opened. In the
study, farmers' knowledge of the negative effects of excessive use of fertilizers and chemical pesticides
on the environment and the use of fertilizers and pesticides were measured. At the same time, the
situation of farmers to obtain information on stubble burning, harvesting of agricultural products and
post-harvest grain losses was also tried to be determined. Farmers have enough information that burning
stubble causes environmental pollution. The rate of those who know that excess fertilizer and chemical
pesticides pollute the environment is 46.77 percent for the farmers participating in the course, 55.23
percent for those who do not attend the course, 50.00 percent for all farmers. Most of the farmers
(97.58%) stated that they need information about the environment. Farmers do not have enough
information about the harvesting of agricultural crops and the loss of grain at harvest. It is stated that
the farmers are not given enough information about the environment by the agricultural extension staff.
35.48% of the farmers say that the amount of fertilizer use has increased while 43.55% of those say that
the use of pesticides has increased. Therefore, farmers need information in order to create environmental
awareness because excessive use of fertilizers and pesticides pollutes the environment. Besides, farmers'
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education should be given importance and extension programs should be developed. Within the scope
of agriculture, environment and extension relations, special extension programs and campaigns to
increase environmental awareness can be organized by agricultural extension organizations.
Keywords: Agriculture, Fertilizer, Pesticide, Farmer, Tractor

1. Giris

Cok eski ¢aglardan beri bilgi edinimi insanligin
vazgecilmez tutkularindan biri olagelmistir.
Bilimdeki gelismelere paralel olarak ilerleyen
teknolojik gelismeler ise hemen her sektdrde
verim artisint ve bunun yaninda ekonomik
gelismeyi de tetiklemistir. Tarim sektoriinde de
biliyiimeyi hizlandiran en 6nemli etmenlerden biri
hizla gelisen teknoloji sonucu yeni gelistirilen
tekniklerdir. Bu nedenle bu yeni teknoloji ve
tekniklerin kirsal kesimdeki ciftcilere dgretilmesi
gerekmektedir. Ote yandan gelismis iilkelerin
tarim alanindaki {rettikleri bilgileri, az gelismis
iilkeleri kendilerine bagimli duruma getirecek
sekilde kullandiklart da bir gercektir. Bu
sebeplerle tarimsal yayim faaliyetlerinin bu
konudaki bilgi ve yenilikleri aktarmasi yoniiyle
cok biiyiik bir neme sahip oldugu sdylenebilir.

Tarimsal kalkinmanin 6nemli bir araci olarak
goriilen tarimsal yayim faaliyetleri ile tarimsal
bilimlerde ve teknolojilerde ortaya c¢ikan
yeniliklerin siiratle bu kesimdeki c¢iftgilere
aktarilmas1 gerektigi yadsinamaz bir gercektir.
Ancak yeni teknoloji ve gelismelerin tarim
ureticileri tarafindan benimsenerek uygulamaya
aktarilmasi da ¢ok biiyiik onem tagimaktadir. S6zii
edilen bu iglevleri ise tarimsal yayim faaliyetleri
yerine getirmektedir. Niifus agisindan da 6nemli
olan kirsal kesime, tarimsal konulardaki
teknolojik  yeniliklerin ~ ve  gelismelerin
ulastirilmasini en etkin yolunun da tarimsal yayim
hizmetleri oldugu belirtilebilir. Sozii edilen bu

islevleri tarimsal yayim hizmetleri yerine
getirmektedir.  Tiirkiye’de  tarimsal  yaymm
calismalari 1943  yilinda Teknik  Ziraat
Teskilat’nin li¢ ilde kurulmasi ile
baslamistir (Tathdil, 1984).

Tarim ve Orman Bakanligi giiniimiizde

tarimsal yayim hizmetlerinden dogrudan sorumlu
kamu kurulusudur. Bu kurulus degisik tarimsal
yayim projeleri uygulamaktadir. Toprak ve su
kaynaklarinin  bilingli  kullanilmasi, kimyasal
giilbre ve tarimsal miicadele ilaglarinin dogru
kullanilmasi, istiin verimli ve nitelikli tarimsal
girdilerin kullanilmasi ve tarimsal mekanizasyon
islemlerini Onemli tarimsal yayim faaliyetleri
olarak siralayabiliriz. Bunlar iginde tarimsal
uygulamalarda makinelesme, kendi disindaki
tarim teknolojilerinin uygulamalarinin etkinligini

artirmak, ekonomikligini saglamak ve calisma
kosullarini iyilestirmek agisindan da ayrica 6nemli
bir tamamlayict unsurdur denilebilir.

Dogal cevre degerlerine olan duyarliligin
artmast nedeniyle dikkatler, tarimsal
uygulamalara ve oOzellikle hatali girdi kullanimi
iizerinde toplanmaya baslamistir. Bu baglamda,
tarimda daha az girdi kullanarak iiretim yapilmasi
dogrultusunda yeni goriisler ortaya konularak, bu
yonde calismalar  yapilmaktadir. Tarimsal
uretimde kalite ve yiiksek verimin, bir girdinin
degil gerekli tiim girdilerin dengeli ve uygun
bicimde kullanilmasina bagh oldugu
belirlenmistir (Celik, 2000).

Bitkisel tiretimde daha iyi verim alabilmek i¢in
kullanilan  giibreler, bitkileri hastalik ve
zararlilardan  koruyabilmek i¢in  kullanilan
tarimsal ilaglar ve kullanilan sulama yontemleri
yanlis uygulandigt zaman gevre kirliligine yol
acabilmektedir. Bununla birlikte hayvansal {iretim
sonucu ortaya ¢ikan hayvansal giibre, gaz, koku,
silo suyu vs. hayvansal liretim sonucu ortaya ¢ikan
atiklar ¢evreye zarar verebilmektedir (Aydin,
2002).

Bir bolgede tarimin gelismis olmasi, dogal
yasami, bolgedeki oksijen iretimini ve iklimi
olumlu yonde etkilerken, 6zellikle tarimin yogun
oldugu bolgelerde inorganik nitrat kirliligi, pestisit
kirliligi ve tuzluluk problemleri tarimin cevreye
verdigi olumsuz etkiler olarak tespit edilmistir
(Karaer ve Giirliik, 2003).

Toprak ve su kaynaklarini kullanarak bitkisel
ve hayvansal iriinler elde etmek, verimliligi ve
kaliteyi artirmak gibi pek c¢ok faaliyeti iceren
tarim, gegmisten bugiine ¢evre ile en fazla uyum
igerisinde olan sektdr olarak diinya niifusunun
gida ihtiyacini karsilamaktadir. Binlerce yil dogal
ortam kosullarinda, dogayla uyumlu bir sekilde
yapilan tarimsal faaliyetler c¢evreye zarar
vermemis ve ¢evre sorunlarina neden olmamaistir.
Ancak gecmiste c¢evreyi koruyan ve gevre igin
kurtarict bir faaliyet olarak goriillen tarim
sektoriiniin, modern tarim uygulamalar1 ile
birlikte birim alandan elde edilen verimi artirmaya
dayali yogun girdi kullanimi sonucu c¢evre
iizerinde olumsuz etkileri olabilen bir sektor
haline geldigi belirlenmistir (Hasdemir ve
Bayaner, 2009).

Glibre ve giibreleme konusunda ciddi bir
egitim ve yaymm eksikligi tespit edilmistir.
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Ciftciler glibre ve gilibreleme ile ilgili
uygulamalarinda bilgiye ihtiya¢ duymaktadir. Bu
nedenle bolgede kimyasal giibre kullanimi
konusunda ¢ift¢i egitimine onem verilmesi ve
yayim programlar1 gelistirilmesi nerilmektedir
(Yilmaz ve ark., 2009).

Ureticilerin %65,71’inin ilaglar1 kullanirken
hayvan ve g¢evre sagligi, %61,43’{liniin ise insan
sagligt acisindan zararli etkilerini ortadan
kaldirmak i¢in onlem almaya calistigl ortaya
konmustur.  Ureticilerin, gelismis {ilkelerde
oldugu gibi, cevreyi ve sagligi olabildigince az
etkileme potansiyelindeki ‘diisiik riskli’ ya da
‘cevre  dostu’ tarimsal ilag  kullanimina
yonlendirilmesinin, buna paralel olarak da kontrol
mekanizmasinin etkin calistirilmasinin gerektigi
tespit edilmistir (Kizilaslan ve Somak, 2013).

Tarim  drlnlerinin  dretimi  asamasinda
kullanilan girdiler tiretimi yapilan {iriiniin birim
alandaki verimini artirip, hastalik ve zararlilara
karsi daha dayanikli olmasmi saglarken,
cevresinde yer alan canlilar ve ekosistem iizerine
olumsuz etkilerde bulunabilmektedir (Parlakay ve
ark., 2015).

Ikinci Diinya Savasi sonrasinda hizla degisime
giren tarim sektoriinde, tarim ilaglarinin, kimyasal
giibrelerin ve biiyiimeyi hizlandirict kimyasal
maddelerin kullanim1 artmis ve bu maddelerin
dogaya karigim orant ylikselmistir. Bilim adamlari
bir siire sonra bu kimyasal maddelerin sadece
dogaya degil, insan ve hayvan sagligina da
olumsuz etkilerini tespit etmislerdir. Cevrenin
dogal yapisinin bozulmasi insanlarin  ve
hayvanlarin bundan olumsuz yonde etkilenmesine
neden olacaktir. Dogaya karisan kimyasal
maddelerin olusturacagi olumsuzluklara 6nlemler
almmazsa c¢evre kirliligini de beraberinde
getirecegi soylenmektedir (Sakinoglu Orug ve
Orug, 2015).

Yetistiricilerin tamami (%100) tarim ilaglarim
zirai ila¢ bayilerinden temin ettiklerini ifade
etmiglerdir. Yetistiricilerin %50.9’u tarim ilaci
seciminde etki derecesine dikkat ederken, tarim
ilact se¢iminde %30.4 oraninda tarim il ve ilge
miidiirlikleri teknik elemanlariin etkili oldugu
sonucuna ulasiimistir(Celik ve Karakaya, 2017).

Ureticiler yeterli diizeyde olmasa da tarimsal
kuruluslar1 ziyaret ettikleri ve bu dreticilerin
%66’sinin  tarimsal ilag se¢imini  bayilere
danisarak, %18’inin danigmani olan ziraat
miihendislerine sorarak, %7’sinin teknik teskilata
sorarak, %5’inin kendi deneyimine gore, %3 liniin
ziraat miihendisine sorarak ve %]1’inin ise
komsularina danisarak kullandiklar1 saptanmistir.
Ciftcilerin  biiylik cogunlugu (%83) bitkiler

tizerinde kalan kimyasal ila¢ kalintilarinin insan
sagligr icin zararli oldugunu belirtmis, ancak
yeterli bilgilerinin olmadigini da ifade etmislerdir
(Kilig ve ark., 2018).

Ciftcilerin  tarimsal  miicadele  1ilaclari
konusunda biling diizeylerini artirmak i¢in basta
Tarim ve Orman il ve Ilce Miidiirliikleri, ¢iftci
orgiitleri, tiiketici Orgiitleri, liniversite ve diger
ilgili paydaslarin katilmi ile cesitli egitim ve
yayim c¢alismalarinin yapilmasin 6nerilmektedir
(Bayraktar ve Boz, 2021).

Calisma kapsaminda ¢iftgilerin giibre ve
tarimsal miicadele ilaci kullanimindaki degisim
durumu ile fazla suni giibre ve kimyasal ilag
kullaninminin ¢evre iizerine olumsuz etkilerini
bilme durumlar aragtirllmistir. Ayrica yayim
elemanlarinin ¢evre konusunda cgiftcilere bilgi
verme durumlart ve ¢evre konusunda giftcilerin
bilgi istekleri de belirlenmistir. Diger yandan
ciftcilerin aniz yakmanin ¢evre kirlenmesine
sebep oldugunu bilip bilmememe durumlar
incelenmistir. Bununla birlikte tarim iir{inlerinin
hasati konusunda bilgi alma durumlart da
incelenmistir. Son olarak c¢iftgilerin bigerdoverle
hasat da dane kaybi1 konusunda bilgi diizeyleri ile
tarim, ¢evre ve yayim iliskileri konusundaki bilgi
kaynaklar1 da ortaya konulmustur.

Bu arastirma, tarim alet ve makinelerine
yonelik yayim ¢aligmalarinda kurslara katilan ve
katilmayan  c¢iftgilerin ~ yukarida  sayilan
ozelliklerinin ortaya konulmasi agisindan biiyiik
bir 6nem tasimaktadir. Bununla beraber,
ciftcilerin hangi tarimsal bilgi kaynaklarindan ne
oranda ve hangi yayim metotlann ile
yararlandiklarinin ortaya konulmasi, bu konuda
yayimmcilar ve kurumlarca bilinmesi yayim
hizmetlerinin ~ etkinligi  agisindan ~ 6nem
tasimaktadir.

Bu ¢ercevede Tokat ili Kazova ydresinde ¢evre
kirliligiyle ilgili tarimsal yaymm faaliyetleri
konusunda yapilan programli tarimsal yaymm
hizmetlerinin degerlendirilmesi ve gelecekte bu
konu ile ilgili yaymim yaklagimlarma yonelik
politikalara 1s1k tutabilecek verilerin ortaya
konulmasi ag¢isindan da arastirilan bu konular
biiyiik bir oneme sahiptir.

Ayrica, aragtirma  alaninda  tarimsal
faaliyetlerde kullanilan alet ve makinelerin dogru
ayarlanamamasi ve hatali kullanimlarindan dolay1
sebep olduklar toprak, su ve ¢evre kirliligini de
giindeme getirmis olmasi nedeni ile bu ¢alisma
daha da 6nem arz etmektedir. Boylece yayim
caligmalarinda tarim, ¢evre ve yayim iligkisi
lizerinde durulmasi konusuna da agirlik verilip
verilmeyecegi ortaya konulmustur.
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2. Materyal ve Yontem

Bu aragtirmanin ana materyalini, aragtirma
bolgesindeki ciftcilerle yapilan anketlerden elde
edilen birincil veriler olusturmaktadir. Ayrica
Tiirkiye’de ve diger iilkelerde yapilmis benzer
arastirmalarin sonuglarindan ve konu ile ilgili
kurum ve kuruluslarin istatistiksel verilerinden de
bu arastirmanin hazirlanmasinda biiyiik oranda
yararlanilmustir.

Tarim i1 Miidiirliikleri tarafindan agilan traktdr
bakim ve kullanma kurslarinda kursa katilan
ciftcilere; trafik ve ¢evre dersi kapsaminda trafik
mevzuati, kurallar1 ve c¢evre kirliliginin insan
saglina etkileri konularinda bilgiler verilmektedir.
Motor ve arag¢ teknigi konusunda traktor ve alet
makine  motorlarimin  bakimi  ve ayarlar
konularinda, direksiyon egitimi dersinde traktor
ve makinelerin dogru kullanimi1 &gretilmektedir.
[lkyardim derslerinde ¢iftcileri herhangi bir kaza
aninda ilk yardim yapimmi konusunda pratik
bilgiler verilmektedir. Son olarak tarim alet ve
makineleri dersinde ise toprak isleme, giibreleme,
ilaglama, bitki bakim, ekim ve hasat harman alet
ve makinelerinin gevreye zarar vermemesi igin
bakimlari, ayarlar1 ve dogru kullanma teknikleri

Ogretilmektedir.
Aragtirma alan1  olarak; yogun tarimsal
faaliyetlerin  yapildigi ve tarim alet ve

makinelerinin daha fazla kullanildigi Tokat ili
Kazova yoresi se¢ilmistir. Kazova yoresindeki
koyler idari olarak Tokat ili Merkez, Pazar ve
Turhal ilgelerine baghidir.

Toplam 124 ciftci ile anket yapilmigtir. Kursa
katilan ¢iftgilerden ulagilabilen 62 ¢iftginin
tamami ile gOrligiilmiistir. Aynm yerlesim
birimlerinde yasayan ve kursa katilmayan 516

ciftciden ise 6rnekleme yolu ile segilen 62 ciftci
ile gortsiilmistiir. Traktér bakim ve kullanma
kursuna katilmayan isletmeciler i¢in ornek
hacminin belirlenmesinde ve her tabakaya diisen
ornek sayismin elde edilmesinde tabakanin
standart sapmasmin agirligi dikkate alinarak
asagidaki verilen formiiller kullanilmustir (Iscil,
1977;Yamane, 1967).

N. E(Nh. Sh?)
n:
N2 D2 + 3(Nh . Sh?)
. Nh. Sh
nm=o==———-— -'n
2. Nh. Sh
4z
2 —
D =
d : Ortalamadan belli bir yiizde sapma
Z : Serbestlik derecesine gore tablo degeri
Nh : Tabakalardaki igletme sayist
Sh . Tabakanin standart sapmasi
Sh? : Tabakanin varyansi
N : Popiilasyon hacmi
ni : Tabakadaki érnek sayisi
n : Ornek hacmini ifade etmektedir.

Aragtirma kapsaminda yer alan ve kursa
katilmayan isletmeler i¢in 0©rnek hacminin
belirlenmesinde % 99 giiven sinir1 iginde ve % 10
sapma ile calisilmistir. Varyasyon Kkatsayisi

hesaplamas1 VK = ; 1000

yapilmigtir. Kursa katilmayan giftcilere ait
ornekleme bilgileri Cizelge 1’ de verilmistir.
Verilerin analizinde ise ortalama ve standart
sapma gibi tanimlayici istatistikler kullanilmisgtir.
Sonuglar oran ve cizelgeler halinde verilmistir.

formila ile

Cizelgel. Kursa katilmayan ¢iftcilerin 6rnekleme bilgileri
Table 1. Sampling information of farmers who did not attend the course

Arazi Biiviikliizii Anket Yapilacak Ciftci
(Dek};lr) & Ciftci Sayisi (Adet) Varyasyon Katsayisi (%) Sayisi (Adet)
Land Size Number of Farmer Number of farmers to be
(Number) Coefficient of Variation (percent %) surveyed
(Decare) (Number)
1-50 353 4221 29
51-100 117 20.05 11
101-+ 46 39.23 22
Toplam 516 101.49 62
Total
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Analizlerin  ve yazimlarin  yapilmasinda
oransal karsilagtirmalar ve “Khi-Kare”  testi
yonteminden yararlanilmigtir. Bu asamada
bilgisayar programindan da biiyllkk oranda
faydalanilmistir.

Ancak tiim Khi-Kare hesaplamalar1 ayrica
hesap makinesi ile de yapilmistir. Verilerin
degerlendirilmesinde ilgili formiiller
kullanilmistir (Giines ve Arikan,1988).

C=s(£- )/ p

f: Gozlenen Frekans Degerini
f': Beklenen Frekans Degerini gostermektedir.

Elde edilen Khi-Kare degerlerinin
yorumlanmasinda Khi-Kare tablo degeri ve Khi-
Kare hesaplanan degeri karsilastirilmistir.

Khi-Kare tablo degerlerine ulasirken serbestlik
derecesinden yararlanilmistir. Khi-Kare
testlerinde elde edilen degerlerin tablo kontrolleri
% 95 giivenilirlik seviyesinde yapilmistir.

Cizelge 2. Giibre ve tarim ilac1 kullanimi
Table 2. Usage of fertilizers and pesticides

3. Bulgular ve Tartisma

Tarimsal {iiretim; toprak, su ve hava gibi
cevrenin basta gelen 6gelerine siki sikiya baghdir.

Insanlar tarimsal faaliyetlerle yasadig1 cevreye
kars1 birtakim zararlar verebilmektedir. Bu
zararlar endiistriyel tarim yontemleri, yanlis ve
fazla giibreleme, pestisitlerin yol agtigi kirlilik ve
tahribatlar ve yanlis sulamanin yol agtig1
zararlardir.

Artan talepler ile kit kaynaklarla verimli tiretim
gerceklestirme ihtiyaclar1 tarimda makinelesmeyi
zorunlu kilmistir.

Alet ve makinelerle gergeklesen uygulamalar
gevre tlizerinde olumsuz etkilerde
yaratabilmektedir. Bu sakincalar kimi zaman
bilingsiz kullanim ve / veya alet ve makinelerin
fazla agirlig1, bunun toprak ve {izerindeki bitki ve
canlilara olumsuz etkileri, agir baski, derin yirtma,
asirt girtiltii ve egzoz gazlarindan kaynaklandigi
belirtilmektedir (Evcim ve ark., 2010).

Kursa Katilan Kursa Katilmayan Tiim
Ciftciler Ciftciler Ciftciler
Farmers Attending the Farmers not Attending All
Giibre ve Tarimsal Miicadele ilaci Course the Course Farmers
Oran Say1 Oran
Kullanimi Say1 Oran Say1 (%) (Adet) (%)
Usage of Fertilizers and Pesticides (Adet) (%) (Adet) ° ?
Rate Number Rate
Number Rate Number
of People | Percent (%) | of People Percent of Percent
(%) People (%)
Artan 18 29.03 26 41.94 44 35.48
Increasing
. Azalan
Giibre Decreasing 30 48.39 23 37.09 53 42.75
Kullanimi Desi
Usage of Uegﬁmey.en 14 2258 13 20.97 27 21.77
Fertilizers nchanging
Toplam 62 100.00 62 100.00 124 | 100.00
Total
L . Hesaplanan Tablo Serbestlik
Farklg;ﬁ(ifnecyé iasnienr:isii-}[izgrlitevel of Deger = 2.416 Calculated Degeri = 5.991 Derecesi = 2
9 Value Table Value Degree of Freedom
Artan 23 37.10 31 50.00 54 4355
Increasing
Tarimsal Azalan 15 24.19 10 16.13 25 20.16
flag Decreasing
Kullanimi Degismeyen
Usage of Unchanging 24 38.71 21 33.87 45 38.29
Pesticides
Toplam 62 100.00 62 100.00 124 | 100.00
Total
L . Hesaplanan Tablo Serbestlik
The Iewel of dffe i insignificant Deger =2.385 Degeri = 5.991 Derecesi =2
Calculated Value Table Value Degree of Freedom
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Tarimsal iiretimde yliksek verim elde etmek
icin giibre uygulamalart zorunluluk olarak
gorlilmektedir. Ancak uygulanan giibrelerin
miktarlar, gesitleri ve uygulama zamanlariin
farklilik gdstermesi ve bu alandaki bilgi
yetersizligi nedeniyle canli saghg ve cevre

sebep olabilecek ¢esitli etmenlere karsi kullanilan
kimyasal bilesiklerin hepsine birden verilen genel
bir isimdir. Tarim alanlar1 disinda pestisitler,
orman alanlarinda, su kanallarinda ve demiryolu
ulasiminm  gliglestiren yabanci otlara karst da
kullanildig1 belirtilmektedir (Altikat ve ark.,

olumsuz olarak etkilenmektedir (Giizel, 2012). 2009).

Ayrica ilag kalintilarinin yol agtig1 toprak ve su Kursa katilan ciftcilerin tarimsal miicadele
kirliligi, bu ortamda yetistirilen bitkiler yoluyla ilact kullanimi artanlarin  oram1  %37.10,
gida zincirine girmekte, insan, hayvan ve diger azalanlarin orani %24.19 iken kullanim miktar1
canlilart olumsuz yonde etkilemekte oldugu degismeyenlerin  oraninin  %38.71  oldugu

belirtilebilir. Giibre ve ilaglar genellikle makine
ile veya el aletleri ile bitkilere verilmektedir. Bu
alet ve makinelerin yanlis ayarlanmasi sonucu
atilacak miktarda yanlis olabilmektedir.

Kursa katilan giftcilerde giibre kullaniminda
artis olanlarin orami %29.03, giibre kullanimi
azalis olanlarin oram1 %48.39 ve giibre kullanimi
degismeyenlerin orani ise %22.58 olarak tespit
edilmistir. Kursa katilmayan c¢iftciler de ise bu
oranlar %41.94, %37.09 ve %20.97°dir. Arastirma
kapsamindaki tiim ¢iftcilerden ise bu oranlar
%35.48, %42.75 ve %21.77 olmustur ( Cizelge 2).

Pestisitler; bitki hastaliklari, zararli bocekler ve
zararh otlar gibi tarimsal {iriinlerin azalmasina

belirlenmistir. Kursa katilmayan c¢iftcilerde ise bu
oranlar %50.00, %16.13 ve %33.87°dir.Tim
ciftcilerdeki bu oranlar ise %43.55, %20.16 ve
%38.29 olmustur (Cizelge 2).

Fazla giibre ve kimyasal ilaclarin g¢evreyi
kirlettigini bilenlerin oranlar1 kursa katilan
cifteilerde %46.77, kursa katilmayanlarda %55.23
ve tim ciftcilerde ise %50.00’dir. Fazla veya
yanlis verilen giibre ve kimyasal ilaglarin ¢evreyi
kirlettigini bilmeyenlerin oram1 kursa katilan
ciftgilerde %53.23, kursa katilmayanlarda %46.77
ve tiim ciftcilerde ise %50.00 olmustur(Cizelge 3).

Cizelge 3. Fazla giibre ve kimyasal ila¢ kullaniminin ¢evre {izerine olumsuz etkileri
Table 3. The negative effects on the environment due to excessive usage of fertilizers and chemical pesticides

Kurs'a K'atllan Kursa Katilmayan Ciftciler Tum
Ciftciler ; Ciftciler
. Farmers not Attending the
C ol Etkiler Farmers Attending the Course All
evreye Dlumsuz Course Farmers
- Say1 Oran Say1 Oran Say1 Oran
The Negative Effects on the (Adet) (%) (Adet) (%) Adet) | (%)
Number Rate Number Rate Number Rate
of People Percent (%) of People Percent (%) | of People | Percent (%)
Bilenler 29 46.77 33 55.23 62 50.00
People who Know
Bilmeyenler
People who do not Know 33 53.23 29 46.77 62 50.00
Toplam Total 62 100.00 62 100.00 124 100.00
Farklilik diizeyi onemsiz Hesaplanan Tablo Di?’gt():eessti“l( 1
The level of difference is Deger = 0.516 Calculated Degeri = 3.841 y
L Degree of
insignificant Value Table Value
Freedom
Tarimsal  yayim  elemanlarimin = ¢evre  giftgilerde ise %4.03 olarak tespit edilmistir. Bilgi
konusunda ciftcilere bilgi verdiklerini  vermediklerini belirtenlerin oranlar1 ise Kkursa

belirtenlerin oranlar1 kursa katilan ¢iftgilerde
%¢4.84, kursa katilmayanlarda %3.23 ve tim

katilan giftgilerde %95.16, kursa katilmayanlarda
%96.77 ve tiim ¢iftgilerde ise %95.97 dir (Cizelge
4).
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Cizelge 4. Tarimsal yayim elemanlarinca ¢evre konusunda bilgi verilmesi
Table 4. Giving knowledge about the environment by agricultural extension staff

Kursa Katilan Kursa Katilmayan Tiim
Ciftciler Ciftciler Ciftciler
Cevre Konusunda Bilgi Farmers Attending the Farmers not Attending the All
Course Course Farmers
Knowledge about the Say1 Oran Say1 Oran Say1 Oran
Environment (Adet) (%) (Adet) (%) (Adet) (%)
Number Rate Number Rate Number Rate
of People | Percent (%) | of People Percent (%) of People Percent (%)
Bilgi Veriyorlar
Staffs give knowledge 3 4.84 2 3.23 5 4.03
Bilgi Vermiyorlar
Staffs do not give knowledge 5 95.16 60 9.77 119 9597
Toplam Total 62 100.00 62 100.00 124 100.00
Farklilik diizeyi onemsiz Hesaplanan Tablo Serbestlik
The level of difference is Deger = 0.208 Degeri = 3.841 Derecesi= 1
insignificant Calculated Value Table Value Degree of Freedom

Kursa katilan ¢iftgilerden %98.39°’u ¢evre
konusunda bilgiye ihtiya¢ duymaktadirlar ve
kursa katilmayan c¢iftgilerde bu oran %96.77’dir.
Cevre konusunda bilgiye ihtiya¢ duymadiklarini

belirtenlerin oran1 kursa katilan ¢ift¢ilerde %1.61
ve kursa katilmayanlarda ise %3.23 olmugtur.
Tim giftcilerin %97.58’1 ¢evre konusunda
bilgiye ihtiya¢ duyarken %?2.42’si bu konuda
bilgiye ihtiya¢ duymamaktadir(Cizelge 5).

Cizelge 5. Ciftgilerin ¢evre konusunda bilgi istekleri
Table 5 .Farmers' requests for knowledge about the environment

Kursa Katilan Kursa Katilmayan Tim
Ciftciler Ciftciler Ciftciler
o Farmers Attending the | Farmers not Attending the All
Cevre Konusunda Bilgi Course Course Farmers
Say1 Oran Say1 Oran Say1 Oran
K”O‘I’Ev:ﬁfi' o° nerl:g#tt the | Adet) (%) (Adet) (%) (Adet) (%)
Number Rate Number Rate Number Rate
of People | Percent (%) | of People | Percent (%) | of People | Percent (%)
Isteyenler
Farmers requesting 61 98.39 60 96.77 121 97.58
knowledge
Istemeyenler
Farmers not requesting 1 1.61 2 3.23 3 242
knowledge
Toplam 62 100.00 62 100.00 124 100.00
Total
Farkliik diizeyi onemsiz Hesaplanan Tablo Serbestlik
The level of difference is Deger = 0.341 Degeri=3.841 Derecesi= 1
insignificant Calculated Value Table Value Degree of Freedom

Aniz yakma isleminin hava kirlenmesine,
topraktaki mikroorganizmalarin yok olmasina
sebep oldugundan ¢evreye olumsuz etkisi oldugu
belirtilebilir.

Aniz yakmanin ¢evre kirlenmesine sebep
oldugunu bilenlerin oran1 kursa katilan ¢iftcilerde
%95.16, kursa katilmayan giftcilerde %83.87 ve
tiim giftcilerde ise %89.52 dir.

Aniz yakma isleminin cevre kirlenmesine
sebep oldugunu bilmeyenlerin oranlari kursa
katilan ciftcilerde %4.84, kursa katilmayan
giftcilerde %16.13 ve tim giftgilerde ise
%10.48°dir (Cizelge 6). Ciftgilerin aniz yakmanin
cevre kirlenmesine sebep oldugunu bilmelerinde
kursa katilmis olmalarinin biiyilk oranda etkisi
oldugu sdylenebilir.
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Cizelge 6. Insanlar tarafindan amiz yakmanin gevreyi kirlettiginin bilinmesi

Table 6. Knowing that burning stubble by people pollutes

the environment

Kursa Katilan Kursa Katilmayan Tiim
Ciftciler Ciftciler Ciftciler
Aniz Yakm.a mn Farmers Attending the Farmers not Attending All
Cevreyi

. A, . Course the Course Farmers
Kirlettiginin Bilinmesi Savi Oran
Say1 Oran Say1 Oran (A d)(;t) (%)
Knowing that Burning Stubble (Adet) (%) (Adet) (%) Number Ra(;e

Pollutes the Environment Number Rate Number Rate

of People | Percent (%) | of People | Percent (%)

of Percent
People (%)

Bilenler

59 95.16 52 83.87 111 89.52
People who Know
Bilmeyenler
People who do not Know 3 4.84 10 16.13 13 10.49
Toplam 62 100.00 62 100.00 124 | 100.00
Total
Farklilik diizeyi onemli Hesaplanan Tablo Serbestlik
The level of difference is Deger =4.212 Degeri = 3.841 Derecesi = 1
important Calculated Value Table Value Degree of Freedom

Uriinlerini hasat olgunluguna geldiginde hasat
edilmesi kayiplarin onlenmesi agisindan ¢ok
Onemlidir.

Ciftgilerin tarim {irlinlerinin hasat olgunluguna
gelmesi konusunda bilgi alanlarin oranlari kursa
katilanlarda  %41.94, kursa katilmayanlarda

%54.84 ve tiim ciftcilerde ise %48.39’dur. Bilgi
almadiklarin1  belirtenlerin  oranlarinin  kursa
katilan ciftcilerde %58.06, katilmayan ciftcilerde
%45.16 ve tiim ¢iftcilerde ise %51.61°dir (Cizelge
7).

Cizelge 7. Tarim iiriinlerinin hasat1 konusunda bilgi alma durumlari
Table 7. The knowledge receiving situations about the harvest of agricultural products

Kursa Katilan Kursa Katilmayan Tim
Tarim Uriinlerinin Ciftciler Ciftciler Ciftciler
Hasati Konusunda Farmers Attending the | Farmers not Attending All
Bilgi Course the Course Farmers
Say1 Oran Say1 Oran Say1 Oran
Knowledge about the (Adet) (%) (Adet) (%) (Adet) (%)
Harvest of Agricultural Number Rate Number Rate Number Rate
Products of People | Percent (%) | of People | Percent (%) | of People | Percent (%)
Alan Kisiler 26 41.94 34 54.84 60 48.39
People Received
Almayan Kigiler 36 58.06 28 45.16 64 51.61
People not Received
Toplam 62 100.00 62 100.00 124 100.00
Total
Farklilik diizeyi 6nemsiz Hesaplanan Tablo Serbestlik
The level of difference is Deger = 2.066 Degeri = 3.841 Derecesi = 1
insignificant Calculated Value Table Value Degree of Freedom

Bigerdoverle hasat da dane kaybi konusunda
bilgili olanlarin oranlar1 kursa katilan ¢iftcilerde
%25.81, kursa katilmayanlarda %46.77 ve tim
ciftcilerde ise bu oranin %36.29°dur. Bu konuda
bilgisi olmayanlarin oranlari ise %74.19, %53.23
ve %63.71’dir (Cizelge 8). Bu konu ile ilgili daha

fazla bilgi verilmesi gerektigi soylenebilir.
Arastirma sonucuna gore; kursa katilmayanlarin
bu konuda daha bilgili oldugu sdylenebilir. Bunun
nedeni ise bu yoredeki bicerddver kontrol
ekiplerinin ¢iftgileri bu konuda hasat aninda
egitmesidir denilebilir.
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Cizelge 8. Bigerdoverle hasatta dane kaybi1 hakkinda bilgi diizeyleri
Table 8. Knowledge levels about grain loss at harvest with the combine harvester

Kursa Katilan Kursa Katilmayan Tiim
Ciftciler Ciftciler Ciftciler
Farmers Attending the Farmers not Attending All
Course the Course Farmers
Dane Kaybi
The Grain Loss Say1 Oran Say1 Oran Say1 Oran
(Adet) (%) (Adet) (%) (Adet) (%)
Number Rate Number Rate Number Rate
of People | Percent (%) | of People | Percent (%) | of People | Percent (%)
Oluyor Diyen Kisiler
People who Say It's 16 25.81 29 46.77 45 36.29
Happening
Olmuyor Diyen Kisiler
People who Say It's Not 46 74.19 33 53.23 79 63.71
Happening
Toplam 62 100.00 62 100.00 124 100.00
Total
Farklilik diizeyi onemli Hesaplanan Tablo Serbestlik
The level of difference is Deger = 5.894 Degeri = 3.841 Derecesi = 1
important Calculated Value Table Value Degree of Freedom

Ciftgilerin tarim, gevre ve yayim konusunda
yararlandiklar1 bilgi kaynaklari, kursa katilan
ciftcilerde %1.61 oraninda secilmis ciftciler,
%17.74 oraninda ziraat teknisyenleri, %32.26
oraninda ilce miihendisleri, %3.23 oraninda 6zel
firmalar, %38.71 oraninda TV, radyo, gazete,

dergiler ve %6.45 oraninda da diger giftci
arkadaglaridir. Kursa katilmayan ciftgilerde bu
oranlar %4.84, %11.29, %19.35, %53.23, %8.06
ve %3.23 diir. Ayni oranlar tiim ¢iftgilerde %3.22,
%14.52, %25.81, %1.61, %45.97, %7.26 ve
%1.61 olarak tespit edilmistir (Cizelge 9).

Cizelge 9. Tarim, c¢evre ve yaymn iliskileri konusundaki bilgi kaynaklar
Table 9. The knowledge sources on agriculture-environment-extension relations

Kurs.a K'atllan Kursa Katilmayan Ciftciler Tum
Ciftciler ; Ciftciler
. Farmers not Attending the
Farmers Attending the All
Course
Course Farmers
Bilgi Kaynaklar Say1 Oran Say1 Oran (2?;0 %Z )n
(0] 0,
The Knowledge Sources (Adet) (70) (Adet) (%0) Number Rate
Number Rate Number Rate of Percent
0, 0,
of People Percent (%) of People Percent (%) People (%)
Secilmis Cifteiler 1 161 3 4.84 4 3.22
Selected Farmers
Ziraat Teknisyeni 11 17.74 7 11.29 18 1452
Agriculture Technician
Lige Mithendisi 20 32.26 12 19.35 32 25.81
District Engineer
TV, Radyo, Gazete, Dergi
TV, Radio, Newspaper, 24 38.71 33 53.23 57 45.94
Magazine
Qzel Flrmalar_ 2 323 ) ) 2 161
Private Companies
Arkadaglar 4 6.45 5 8.06 9 7.26
Friends
Digerleri
Others - - 2 3.23 2 1.61
Toplam 62 100.00 62 100.00 124 100.00
Total
Farklilik diizeyi 6nemsiz Hesaplanan Tablo Serbestlik
The level of difference is Deger = 9.422 Calculated Degeri = 12.812 Derecesi = 6
insignificant Value Table Value Degree of Freedom
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4. Sonuc ve Oneriler

Tokat ili Kazova yoresindeki tarimda ¢evre
kirliligine  yonelik  yayim  c¢aligmalarinin
degerlendirilmesini inceleyen bu calismada tarim,
cevre Ve yaymm iliskileri acisindan gruplar
arasinda farklilik olup olmadigimi test etmek
amaciyla Khi-kare analizleri yapilmistir.

Buna gore; ciftcilerin aniz yakmanin ¢evreye
olumsuz etkisini bilme ve bigerddverle hasat da
dane kaybi konusunda bilgi alma durumlar
yoniinden gruplar arasindaki farklilik diizeyenin
istatistiksel anlamda 6nemli oldugu bulunmustur.

Giibre kullanimindaki  degisim, kimyasal
miicadele ilact kullammmindaki degisim, fazla
miktarda ilag ve giibre kullanmanin ¢evre iizerine
olumsuz etkisini bilme, ¢evre konusunda
yayimeilarin bilgi verme, ¢evre konusundaki bilgi
istekleri, tarim {iriinlerinin hasadi konusunda bilgi
alma ve tarim, -gevre ve yayim iligkisi konusunda
yararlandiklar bilgi kaynaklar1 konular agisindan
ise gruplar arasindaki farklilik diizeyinin
istatistiksel anlamda Onemsiz oldugu tespit
edilmistir.

Glbre ve kimyasal ila¢ kullanim miktarinda
artig oranlari, kursa katilan, katilmayan ve tiim
giftgilerde %50’nin altindadir.

Fazla giibre ve kimyasal ila¢ kullanmanin
cevre lizerine olumsuz etkilerini bilmeyen
ciftcilerin oranlar1 en yiiksek 9%53.23 ile kursa
katilanlardadir.

Ciftgilerin ~ yayim elemanlarinca  ¢evre
konusunda kendilerine bilgi  verilmedigini
belirtenleri oran1 %95’in tizerindedir.

Cevre konusunda bilgi verilmesini isteyenlerin
oranlari ise %96’dan fazladir.

Aniz yakmanin gevreye olan olumsuz etkisini
bilenlerin oranlar1 %83’lin tizerindedir. Ancak bu
olumsuz etkisinin bilinmesine ragmen yorede yine
de anmiz yakma isleminin goriilmekte oldugu
belirtilmektedir. Bu nedenle aniz yakmanin
olumsuz etkileri konusunda bilimsel arastirmalara
agirhk verilerek ciftgilere bunun uygulamali
yayimina yonelik ¢alismalara agirlik verilmesinin
gerektigi sOylenebilir.

Arastirma sonucuna gore tarimsal iriinlerin
hasat olgunluguna gelmesi konusunda bilgi
alamadiklarmi belirten cift¢ilerin oran1 % 45’in
tizerindedir. Ancak ciftgilerin yaridan fazlasmin
bu konuda bilgi eksikligi bulunmaktadir.

Ciftgilerin bigerdoverle hasat da dane kaybi
konusunda bilgisi olanlarin oraninin % 26’nin
altinda oldugu tespit edilmistir.

Tarim, ¢evre ve yaymm iligkisi konusundaki
bilgileri, %3.22 oraninda se¢ilmis ¢iftcilerden,

%1452 oraninda ziraat teknisyenlerinden,
%25.81 oraninda ilge  miihendislerinden,
%1.61oraninda 6zel sektorden, %45.97 oraninda
TV, radyo, gazete ve dergilerden ve %7.26
oraninda diger ciftci arkadaslarindan aldiklar
tespit edilmistir. TV, radyo, gazete ve dergilerin
bu konuda daha etkili oldugu gozlenmektedir. Bu
nedenle bu kurum ve organlarinda tarim, gevre ve
yayim konusunda yayinlara ve programlara daha
fazla yer vermesi gerektigi belirtilebilir.

Bu sonuglara gore giibre ve kimyasal ilag
kullaniminda belli bir oranda artisin oldugu
gozlenmektedir. S6z konusu bu girdiler toprak ve
su kirliligine yol agmaktadir. Ayrica ekonomik
olarak da pahalidir.

Tarimsal  girdilerin  topraga  verilmesi,
kullanilan alet ve makinelerin dogru ayarlanmast,
bu girdilerin ¢evreye olan olumsuz etkileri,
tarimsal {irlinlerin hasat olgunlugu, dane kaybi,
aniz yakmanin c¢evreye olumsuz etkileri ve
tarimsal faaliyetlerin ¢evre kirliligine etkileri
konularinda ¢iftgiler bilgiye ihtiyag duymaktadir.
Bu nedenle arastirma konular1 ile ilgili giftgi
egitimine dnem verilmeli ve yayim programlari
gelistirilmelidir. Tarimsal yayim kuruluslarinca
tarim, cevre Ve yaymm iligkileri kapsaminda
gevreye yonelik 6zel yayim programlari ve ¢evre
bilincini gelistirici kampanyalar diizenlenebilir.
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Abstract

Today, poultry meat is one of the most important and rich sources of protein. With the increase of world
population, the demand for this valuable food has also increased. In recent years, the production of meat
has increased dramatically, but along this production increase the poultry industry faced with some
problems such as disease, the emergence of a large variety of pathogens and bacteria which reduced the
economical profit of the poultry industry and antibiotics were used to prevent this. Since the use of
antibiotics in the poultry industry is limited due to harm to human health, one solution to eliminate
antibiotics is to use probiotics. Probiotics are live microbial compounds that are added directly to livestock
and poultry diets and have a very beneficial on their performance and health. This review explains the
summary of previous researches about the use of probiotic’s effects on performance, carcass features,
internal organs weight, some blood parameters, and intestinal morphology in broiler chickens.

Key Words: Disease, Pathogens, Bacteria, Probiotics, Carcass, Morphology.

Etlik Piliclerde Probiyotik Kullaniminin Performans, Karkas Ozellikleri, Baz1 Kan
Parametreleri ve Bagirsak Morfolojisi Uzerine Etkisi

0Oz

Gilintimiizde kanatli eti en 6nemli ve zengin protein kaynaklarindan biridir. Diinya niifusunun artigiyla
birlikte bu degerli yiyecege olan talep artmaktadir. Son yillarda et tiretimi fazla miktarda artmakta, ancak
bu iiretimin artis1 ile birlikte kanath endiistrisi hastaliklar ve ¢ok gesitli patojenlerin ortaya ¢ikmasi gibi
sorunlarla karsi karsiya kalarak ekonomik zararlara ugramaktadir. Kanath endiistrisinde bu sorunlar
engellemek i¢in antibiyotikler kullanilmaktadir. Kanatli endiistrisinde, antibiyotik kullanimi insan sagligina
verdigi zararlardan dolay1 kisitlanmakta ve antibiyotiklerin ortadan kaldirilmasinin bir yolu probiyotik
kullanimidir. Probiyotikler, dogrudan canli hayvan ve kiimes hayvanlar1 rasyonlarinda eklenen,
performanslar1 ve sagliklari {izerinde ¢ok faydali olan canli mikrobiyal bilesiklerdir. Bu derleme, etlik
pili¢lerde performans, karkas 6zellikleri, i¢ organ agirligi, bazi kan parametreleri ve bagirsak morfolojisi
tizerindeki probiyotik etkilerinin kullanimina iliskin degerli arastirmalarin 6zetini agiklamaktadir.
Anahtar kelimeler: Hastalik, Patojenler, Bakteri, Probiyotik, Morfoloji
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1. Introduction

Nowadays, with the increase of population,
access to healthy food sources has become one of
the main concerns of human beings. Proteins play a
very important role in daily nutrition. Meanwhile,
cattle and poultry meat are important sources of
protein in human nutrition. Due to the prevalence of
various cardiovascular diseases and diabetes in
today’s society, which occurs following the
excessive consumption of unhealthy foods (red
meat), the tendency of consumers to poultry meat is
increasing. Poultry meat has received more attention
among white meat types due to its acceptability and
easier availability. So, poultry meat is an important
protein source and popular kind of human food. For
this reason, poultry industry has progressed a lot in
recent years. As is clear some of the problems such
as disease have negative effects on poultry industry
profit. Antibiotics are used for a long period of time
to treat and prevent diseases and poultry health in
the poultry industry (Butaye et al., 2003). But
unfortunately it was reported that antibiotics
residues in poultry production are dangerous to
human health because antibiotics lade to the
development of antibiotics resistance in human
bodies (Shazali et al., 2014). In 2006, using of
antibiotics in all livestock animals’ nutrition was
prohibited by the European Union and probiotics
were used instead of antibiotics (Pochop et al.,
2011). It was defined that probiotics are a live
microbial feed supplement that beneficially effects
on host animal body by improving the intestinal
microbial balance (Fuller, 1989; Crawford, 1979).
In many studies probiotics are used in animal diets
in different shapes like essential oil (Badiri and
Saber, 2016), milk kefir (Toghyani et al., 2015),
yeast (Paryad and mahmoudi, 2008) and etc. Also,
in many studies, probiotic effects have been reported
on performance (Cho et al. 2013), carcass
characteristic (Kandir and Yardimci, 2015),
immunity (Silva et al., 2012), disease (Vanderhoof,
2001), blood parameters (Djouvinov et al., 2005),
and intestinal morphology (Wang et al., 2015). The
purpose of this study article was to review some of
the studies which were conducted on broiler
chickens using probiotics.

2. Probiotics and Their Mechanisms of Action

The term probiotics have been used in several
different ways over the years. The term was first
used by Lilly and Stillwell (1965), for substances
secreted by microorganisms that stimulated the
growth of other microorganisms. Since then, many
scientists have turned their attention to probiotics
and many definitions have been proposed. Parker
(1974) stated that probiotics are animal feed
supplements that have a beneficial effect on the host
animal by affecting the intestinal flora. Fuller
(1989), introduced probiotics as a live microbial
food that has positive effects on the host by
improving the microbial balance of the host
intestines. According to the definition of Anonim
(2001), probiotics are live microorganisms of
nontoxic and nonpathogenic if used properly, they
can cause positive symptoms in the host. Probiotics
may contain one or more microbial strains and can
be used in the form of powders, capsules, tablets,
granules, or pastes also; they can be taken directly
or with water and food. Probiotics are non-
absorbable components in food that selectively
stimulate the growth and activity of a limited
number of intestinal bacteria (Gipson et al., 1995).
The most commonly used prebiotics are
oligosaccharides. These  are indigestible
carbohydrates that work in two ways:

1) they provide the necessary nutrients for
beneficial microorganisms.

2) they create a space for pathogenic bacteria to
attach and prevent them from attaching to the
intestinal wall. Extensive research on human and
animal models shows multiple roles of these
materials. Some of the beneficial effects of
probiotics are:

1) Modify intestinal microbiota,

2) Stimulate the immune system,

3) Reduce inflammatory reactions,

4) Prevent pathogen colonization,

5) Enhance animal performance,

6) Prevent cancer,

7) Lower serum cholesterol and triglyceride
(Patterson and Burkholder, 2003). Probiotics used in
poultry diets may be a type of bacteria or yeast. The
types of bacteria that used as probiotics are:
Escherichia coli, Bacillus, Bifidobacterium,
Enterococcus, Lactococcus, Lactobacillus,
Streptococcus, and yeast mainly saccharomyces
cervisiae, and saccharomyces bulardii (Fuller,
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1989; Patterson and Burkholder, 2003; Kabir et al.,
2004; Mountzouris et al., 2007). Bifidobacterium
and Lactobacillus species are mainly used in human
food while Bacillus, Enterococcus, and yeast
species are commonly used in animal feed (Simon
et al., 2001). Probiotics reduce the incidence and
duration of disease by directly inhibiting pathogens
or increasing colonization resistance. Previous
studies show the mode of action of probiotics on
poultry:

1) improving feed intake and digestion (Awad et
al., 2006),

2) stimulating the immune system (Nayebpor et
al., 2007; Mathivanan and Kalaiarasi, 2007),

3) maintaining normal intestinal microflora by
competitive exclusion and antagonism (Rantala and
Nurmi, 1973; Kizerwetter-Swida and Binek, 2009),

4) altering metabolism by increasing digestive
enzyme activity and decreasing bacterial enzyme
activity and ammonia production (Cole et al., 1987;
Yoon et al., 2004).

3. Effects of Probiotics on Feed Intake, Body
Weight Gain, and Feed Conversion Ratio:

Many studies were conducted about of effects of
different shapes of probiotics on feed intake, body
weight gain, and feed conversion ratio in poultry.
For example, in the study was conducted with Chen
et al., (2018) it was reported, supplementing broiler
diets with L. rhamnosus and E. faecium have a
significant effect on body weight and feed
conversion ratio in broiler chickens so that the
higher body weight gain and feed conversion ratio
was related to the group which was fed a diet
containing L. rhamnosus. Rehman et al., (2020)
reported that, supplementation of broiler chickens
diets with 0, 1, and 2 g/kg probiotics (Protexin) and
0, 1, and 1.5 g/kg of prebiotics (active MOS) does
not have a significant effects on feed intake, but feed
conversion ratio and body weight gain significantly
affected by prebiotics. Supplementing of broiler
chickens diet with 2g /100g of Lactobacillus
acidophilus have beneficial effects on body weight,
average daily gain, and feed conversion ratio
compared to the control group (Forte et al., 2018).
Broiler chickens fed dietary which was containing
2x10%° cfu/kg, 3x10%° cfu/kg, 2x10%° cfu/kg Bacillus
subtilis fmbj (BS fmjb) for 42 days. The result
obtained from this study showed that BS fmjb
significantly improved the average daily gain,

average daily feed intake, and feed conversion ratio
of broilers (Kaiwen et al., 2017). Lan et al., (2016)
demonstrated that supplementation of the diet with
0.05, 0.10, and 0.20% Enterococcus faecium (SLB
120) in broiler chickens diet caused linear increases
in gain: feed ratio from 1-21 days of age and linear
increase in body weight from 21-35 days of age. The
effect of using 0.005%, 0.01%, 0.015%, and 0.02%
probiotics in broiler chickens diets on their
performance was investigated by Pourakbari et al.,
2016. They were reported that feeding of 0.01%
probiotic or higher levels of supplementation
improved body weight gain (+12%) and feed
conversion rate (-5%) when compared to the control
group. Also, Bai et al., (2013) reported that received
of different levels of probiotics by broiler chickens
have a significant effect on feed intake, body weight
gain, and feed conversion ratio at 21 days of age.
Reports (Sharef and Dabbagh, 2009) have suggested
that supplementation of diet with probiotics (1, 1.5,
and 2%) improved body weight gain and feed
conversion ratio, and also increased feed intake in
broiler chickens. It is demonstrated that feeding of
lower levels (2, 4, and 6 x109) of Lactobacillus
Bulgaricus has more improving effects on the
growth performance of broiler chickens than the
high levels (8x109) of Lactobacillus Bulgaricus
(Apata, 2008). Supplemented of broiler chickens
diet with different levels of probiotic and microbes
improved growth performance (Li et al., 2008).
Also, Boratto et al. (2004) showed that there was a
higher body weight gain in the group that was
received diets including different levels of
probiotics. Zulkifli et al. (2000) reported that 0.1%
probiotic-supplemented diets improve body weight
gain and feed conversion ratio from 1-21 days of age
but this effect will be lost at 42 days of age. In
constant of these result, Bitterncourt et al. (2011)
indicated that supplementation of broiler diets with
3.5x10' of the different spice of Lactobacillus
improve body weight of broiler chickens during 1 to
35 days of on experiment but it does not have any
effect on feed conversion ratio. In another study, it
was demonstrated that feeding probiotics don’t have
a significant effect on broiler body weight gain. For
example, Ramaro et al. (2004) explained that
supplementing of broiler chickens diet with
different levels of probiotics does not have any
effect on broiler chicken body weight gain.
However, in most studies, the positive effects of
probiotics on poultry performance have been
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reported. So that in the many studies it was reported
that supplementation of probiotics in poultry diets
can increase feed intake and most importantly
increase nutrition digestibly by the increase of
calcium, phosphor, crude protein, dry matter, and
some amino acids digestibly (Gao et al., 2008; Li et
al., 2008).

4. Effects of Probiotics on Carcass and Organs
Weight:

Rashidi et al., (2020), used 0.5 mg/kg aflatoxin
B, 3 and 6g/kg licorice extract, 0.5 g protexin/kg, 6g
licorice extract+ 6g toxin binder/kg, 0.5mg aflatoxin
B1+ 5g/kg poultry litter biochar in broiler chickens
diet and reported that thymus, breast, and abdominal
fat contents were differences between experimental
groups but carcass percent, thigh, liver, bursa, and
spleen was not affected by dietary probiotics. In the
another study which was conducted by Biswas et al.
(2021) it was reported that, using of MSP @10 CFU
and MSP @107 CFU per g feed has a significant
effect on thigh, neck, breast, drumstick, spleen, and
thymus in broiler chickens. Poorghasemi et al.,
(2018), demonstrated that, breast and thigh
percentages in broiler affected by a diet which was
containing different dietary oil and probiotic, but
carcass percentage and abdominal fat amounts were
not affected by this ratio. On the other hand, Reis et
al., (2017), investigated the effect of
supplementation diet with 500 g Bacillus strain
DSM17299 (1.6x 10° cfu/g) on broilers
performance. They showed that duodenum weight
was differences between experimental groups at 21
and 42 days of age but probiotic has no influence on
the liver, spleen, Small intestine, ileum, and jejunum
weights and lengths. In the recent study which was
conducted by Sarangi et al., (2016), it stated that
supplementation of broiler chickens diet with 50,
100, 400 and 500g/tonne probiotic have a significant
effect on neck weight but, does not have any
significant effect on liver, dressed, eviscerated,
heart, liver, gizzard, wing, breast, back, thigh and
drumstick weights Pourakbari et al (2016), indicated
that adding a different percent (0.005%, 0.01%,
0.015%, and 0.02) of probiotics in broilers diet has
a significant effect on wings, abdominal fat, left
caecum, and thymus (but does not have any
significant effect on breast, drumsticks, liver, and
bile, spleen and bursa of fabricious Ashayerzadeh et
al. (2009) indicated that supplementation broiler

diets with 650 g t-1 antibiotic, 900 gt-1 probiotic,
and 2000g t-1 prebiotic have a significant effect on
the carcass, thigh, breast, and abdominal fat weights.
Awad et al. (2009) demonstrated that
supplementation of broiler diets with 0.5 and 1
kg/ton probiotics have a significant effect on
proventriculus, liver, spleen, pancreas, cecum, and
thymus weight but it does not have any effect on
gizzard, small intestine, heart, colon, and bursa
weight. It was reported that by Denli et al. (2003)
received the diet containing 0.1, 0.2, and 0.15%
probiotics can affect on average carcass weight,
liver weight, and intestinal length but it does not
have any effect on abdominal fat weight, and
intestinal pH. In another study which was conducted
by Awad et al. (2006), it was reported that received
diets containing probiotics by broiler chickens can
change gizzard, liver, jejunum, and cecum weight
but, there wasn’t significant effect on heart,
duodenum, spleen, and pancreas weight. In another
study Paryad and Mahmoudi (2008) suggested
supplementation of broiler chicken diets with 05,
1.5, and 2% vyeast have a significant effect on
carcass, breast, legs, liver, heart, gizzard, and
abdominal weights also these researches indicated
that breast and leg meat dry matter, protein, and
extract amount can be affected by diets probiotics.
The other researchers (Dimcho et al., 2005; Penkov
et al., 2004) founded more improvements in gizzard,
liver, and heart weights of broiler chicken. In
contrast with these reports In the previous study it
was stated that supplementation of diets with 0.05,
0.10, and 0.20% Entercoccus faecium (SLB 120)
does not have a significant effect on breast muscle,
liver, bursa of fabricius, abdominal fat, spleen and
gizzard weights of chickens (Lan et al., 2016). The
feed of diets containing 1, 2, and 3 g/10 liters by
broiler chickens unaltered breast, thigh, drumstick,
wing liver, heart, gizzard, spleen, and bursa weight
(Islam et al., 2004). The researchers have related the
positive effect of probiotics on carcass quality to
improving the uptake of nutrients and increasing
nitrogen stability (Nahashon et al., 1996).

5. Effects of Probiotics on Some Blood
Parameters:

Kaiwen et al., (2017) showed that using 2, 3 and
4 x10% of BS fmjb probiotic in broiler chicken diet
can cause significant differences in IgA and IgG,
Glutathione, Glutathione reductase, Glutathione

o1



Atay

peroxidase, Superoxide dismutase, and Methane
dicarboxylic aldehyde but does not have any effect
on IgM and Catalase values. In another study which
was conducted by Pourakbari et al (2016), it was
showen that; blood Albumin (g dI?), Triglycerides
(mg 1), total cholesterol (mg dI), VLDL, LDL,
HDL, Alkaline phosphatase (UL™), phosphorus (mg
dI't) can affect were affected by dietary probiotic,
but there were not any significant differences in
blood glucose (mg dI?), total protein, uric acid (mg
dI’) and calcium (mg dI) values. Vahdatpour and
Babazadeh (2016) suggested that adding 3, 6, 9, and
12% kefir in quail drinking water has a significant
effect on aspartate aminotransferase and alkaline
phosphatase but it does not have any effect on
alanine transaminase and lactate dehydrogenase
means of blood enzymes. Toghyani et al. (2015)
investigated that adding different levels of kefir in
broiler drinking water have a significant effect on
serum total cholesterol, LDL-cholesterol, and HDL-
cholesterol but the drinking of water containing
kefir could not cause a significant effect on serum
protein, albumin, and triglyceride between treatment
groups. Wang et al. (2015) stated that there was a
significant effect on albumin, alkaline phosphatase,
total protein, but there wasn’t significant effect on
alanine aminotransferase, urea nitrogen, and growth
hormone in broiler chickens that was received a diet
which was supplemented with 0.07, 0.10, and 13%
probiotic. It was demonstrated that fed a diet
supplemented with 2.5 and 5 g/kg probiotics by
broiler chickens have a significant effect on packed
cell volume, hemoglobin, erythrocyte sedimentation
rate, and also average content of serum red blood
cell also serum glucose, LDL, HDL, and
triglycerides was differences between treatment
groups (Beski and Al-sardary, 2015). Toghyani et al.
(2015) exposed that reduction of serum LDL and
increasing HDL cholesterol by addition of molasses
kefir might be due to the reduction of synthetic
enzyme activities. Can et al. (2012) reported a
significant increase in immunoglobulin M level of
Coruh trout which were supplemented with milk
kefir. But some experiments have shown different
results. For example, consuming different levels
(0.5 mg, 3g, 69, 1g, and 5g) of licorice extract,
protein probiotic, toxin binder and poultry litter
biochar in broiler chickens diet does not have any
effect on blood glucose and HDL levels but values
of total protein, triglyceride, cholesterol, LDL,
albumin, uric acid, calcium, phosphorus, heterophil,

and lymphocyte can be significantly affected by
dietary probiotics (Rashidi et al., 2020). Cho et al.
(2013) showed that the average of wait blood cell,
red blood cell, lymphocyte, and IgG between
experiment group those fed diets containing
different levels of beta-glucan and kefir was not
significant. In some studies it was reported that
using different levels of probiotics in broiler
chickens diet does not have a significant effect on
white blood cell, red blood cell, and lymphocyte
(Lan et al., 2017; Gheisar et al., 2016). In another
experiment, Cenesiz et al. (2008), reported that
different levels of kefir in broiler chickens drinking
water could not cause any differences in blood
aspartate aminotransferase and alanine transaminase
enzymes. Sanders (2000) documented that
probiotics have an inhibition effect on hepatic beta
hydroxyl-beta-methylglutaryl coenzyme A
reductase which is an intermediate of mevalonate
during the synthesis of cholesterol from acetyl-Co
A

6. Effects of Probiotics on Some Intestinal
Morphology:

Feeding of a diet containing 2g/100kg
Lactobacillus acidophilus does not have a
significant effect on muscular wall thickness and
crypt depth but has a significant effect on villus
height, mucosal layer height, and goblet pas*
parameters (Forte et al., 2018). Chen et al. (2015)
indicated that supplementation of broiler diets with
different levels of probiotics has not any effect on
villus height, crypt depth, and muscle depth but
there was a statistically effect on villi: crypt ratio at
the 35 days of the experiment. Wang et al. (2015)
reported that there was a significant effect in the
duodenum, jejunum, ileum lengths, and weights in
the broiler chickens groups that received a diet
containing 0.07, 0.10, and 13% probiotic. In the
study, it was demonstrated that supplementation of
different levels of probiotics can change chicken
intestinal T cells, T helper lymphocytes, and
cytotoxic T lymphocytes (Bai et al., 2013).
Rezanezhad et al. (2013) showed that in the broiler
chickens those are fed a diet supplemented with
different levels and different probiotics there was a
significant effect on villus height, crypt depth, and
villus height. Lutfullah et al. (2011) reported that
probiotic supplementation increased crypt cell
proliferation but not any effect on intestinal weight
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and length. In another study which was conducted
by Awad et al. (2009), it was found that
supplementation of the addition of probiotic to
broiler chickens diet increased duodenum villus
height and crypt depth ratio. According to Pelicano
et al. (2005) feeding of diets that supplemented with
probiotic has a significant effect on duodenum,
jejunum, and ileum crypt depth but it does not have
any effect on villus density. Barton (2000) and
Niewold (2007) reported that probiotics play the
role of growing promoter by inhibiting the
production and excretion of catabolic mediators in
intestinal inflammatory cells and subsequent a
reduction in intestinal microflora. Also, it was
reported that increasing villus height to crypt ratio is
directly correlated with an increase of epithelial
turnover (Fan et al., 1997) and longer villi are
associated with activated cell mitosis (Samanay and
Yamuchi, 2002). Also, some studies were conducted
to investigating probiotic’s effect on intestinal
enzymes. For example, using L. acidophilus or a
mixture of Lactobacillus culture in broiler chickens
diet for 42 days caused a significant increase in
amylase levels (Jin et al., 2000). Also, Collington et
al., (1990), stated that using probiotics in piglet diets
caused significantly higher carbohydrase enzyme
activities in the small intestinal.

7. Conclusion

Probiotics have an important role and beneficial
effects in poultry health and production. According
to several studies, using probiotics in broiler diets
improves feed intake, feed conversion ratio, final
body weight, carcass parameters, blood parameters,
and intestinal morphology. On the other hand, some
studies showed that, probiotics do not have any
significant effect on feed intake, growth
performance. Although different probiotics with
different levels have been used in the broiler diets,
an accurate dosage of administration has not yet
been determined. Therefore, it seems that probiotics
can use with different levels in water and diet. In
addition, both the positive results obtained and their
economic status revealed that the use of certain
probiotics will continue in the short and long term.
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Abstract
Triticum and Aegilops, which form wheat, belong to the Triticeae tribe in the Gramineae family.
Morphological markers, biochemical markers, and molecular markers are extensively applied in the
identification of plant genetic resources including wheat. Morphological markers, for their limited
number and being influenced by environmental conditions and biochemical markers for their lower
level of polymorphism are restricted in diversity studies. One of the first domesticated plants is einkorn
wheat (Triticum monococcum ssp. monococcum). It will guarantee a consistent supply of nutritious food
items suited to various stressful conditions of the climate. Unfortunately, it was only used since the
Bronze Age for cultivation in the breeding of wheat. This review aims to the molecular structure of

einkorn wheat based on the previous studies.
Keywords: Genetic diversity, Distribution,
monococcum.

1. Introduction

Wheat supplies human with calorie and protein
which are required for body. It is the basic food
material approximately in 40 countries which
make up 35% of the world population. Depending
on the changing consumption habits of people and
developing technology, wheat products and
consumer demands have diversified. The most
common consumption forms of wheat are flour,
bread, pasta, semolina, biscuits, bulgur, and
vermicelli. The products outside of traditional
products in the world and Turkey are sweets,
starches, and so on (Zencirci and Karagéz, 2005).
Intensive studies have been carried out on
Triticum monococcum ssp.  monococcum, in
particular, for its diploid feature and for the
possibility, the information to be obtained from it
can be easily applied to the breeding of durum and
bread wheat. That has made einkorn very
attractive for the researchers. To answer the
question of where einkorn was first cultivated,
comparative DNA analyzes were conducted by
Heun et al. (1997) among approximately 1400
wild einkorn (T. monococcum ssp. boeoticum)

Einkorn, Genotype, Triticum monococcum ssp.

wheat and einkorn (T. monococcum  ssp.
monococcum). As a result of the analyses, it was
concluded that the population closest to the
cultured form was from Karacadag / Diyarbakir
region. In the morphological analyses performed
by different researchers, it was stated that einkorn
wheat is resistant to biotic and abiotic stress
conditions, therefore, it can be used in wheat
breeding. It carries A genome which exist in the
structure of both durum and bread wheat (Yaman
and Zencirci, 2015).

Triticum is divided into three groups according
to its chromosome numbers: diploid (2n = 14),
tetraploid (2n = 28), and hexaploid (2n = 42).
Diploid cultured wheat is T. monococcum ssp.
monococcum (2n = 14, AA), two tetraploid ones
are T.turgidum ssp. dicoccoides (2n = 28, AABB)
and T. timopheevii (2n = 28, AAGG), and a
hexaploid one is T. aestivum L. (2n = 42;
AABBDD) (Feldman et al., 1988). These species
can also be classified differently according to their
utilization. Hexaploid wheat is extensively for
bread, baklava, pie, and biscuit making while
tetraploid one for pasta and bulgur. Diploid wheat,
on the other hand, is mostly used for bulgur and
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rarely for bread and some pasta production today
(Zencirci et al., 2018).

Selection of DNA marker system in the
characterization of plant gene resources, depends
on the research purpose, population structure,
plant variety, marker system availability, and
time and cost required for the analyses. Each
system has its advantages and shortcomings.
When Restriction Fragment Length
Polymorphism (RFLP), Amplified Fragment
Length  Polymorphism  (AFLP), Random
Amplified Polymorphic DNA (RAPD), Simple-
Sequence Repeat (SSRs), and Inter Simple
Sequence Repeats (ISSR) DNA  marker
techniques were compared, SSR and AFLP for
polymorphism, RAPD and ISSR techniques for
cost, RFLP for reproducibility were found
superior. While laboratory facilities considered
RAPD, SSR, and ISSR are found easily applied in
laboratories where radioactive material use and
conditions are limited.

Southeastern Anatolia is a very important
region for wheat genetic resources. Especially,
with the studies carried out in recent years, it has
been shown that einkorn (T. monococcum ssp.
monoccocum) and durum wheat (T. durum) have
been taken into the first culture in Karacadag /
Diyarbakir (Unlii et al. 2018). It is necessary to
carry out necessary studies on this valuable
material collected in the region in order to
determine genetic resouces against abiotic and
biotic stresses, especially in prospective wheat
breeding studies.

2.The Origin Einkorn Wheat

The einkorn wheat, T. monococcum ssp.
monococcum, was among the first crops
domesticated in the Fertile Crescent. As indicated
by grain remnants in archaeological sites, it was
domesticated from its wild forebear, T.
monococcum ssp. aegilopoides, around 7,500 BC,
during the Pre-Pottery Neolithic A (PPNA) or B
(PPNB) periods (McCorriston and Hole, 1991). First
postulated that Jordan Valley was the territory of
the domestication of einkorn (Jones et al., 1998).
However, an investigation on 288 einkorn and its
wild precursor by AFLP markers, regardless,
revealed that wild populace from the Karacadag
Mountains of southeast Turkey. That suggested
that restraining occurred in this locale. The most
reliable grain remains of einkorn were also found
at settlements near Karacadag (Heun et al., 1997).

By researching haplotype variety among in
more than twelve million nucleotides sequenced at

eighteen loci across three hundred twenty-one
wild and ninety-two domesticated einkorn
accessions, revealed that T.monococcum ssp.
aegilopoides experienced a procedure of natural
genetic differentiation before domestication,
prompting the emergence of three genetically
unmistakable wild einkorn races assigned as a, b,
and c (Kilian etal., 2007). Similarly, some authors
discovered higher nucleotide and haplotype
diversity in cultured einkorn than in the wild
einkorn bunch b, demonstrating that einkorn did
not endure a reduction of its diversity during
training, and suggested multiple autonomous
domestication events. Kilian et al. (2009)
proposed a "dispersed-specific" training scenario.
A sedentary Natufian society (Bar-Yosef, 2002)
first harvested and afterward cultivated T.
monococcum spp. aegilopoides. In a later phase of
agricultural extension, the society was moved to
different locations, potentially for a new start
(Willcox, 2005). This hypothesis concurs well
with the results of archaeological excavations.
Apparatuses for grinding seeds were found in the
most of Fertile Crescent destinations a long time
before the huge seed remains of einkorn (Bar-
Yosef, 2002), supporting the view that humans in
the area were familiar with the harvest of wild
seeds (Weiss et al., 2006).

The domestication of wild einkorn and further
selection by farmers prompted important
physiological and morphological changes. Some
spring structures present in the predominantly
winter wild ancestor were most likely chosen by a
man for culture (Golovnina et al., 2010). The
completely brittle rachis became semi-fragile,
permitting the harvest of nearly 100% of the grain,
contrasted with 50-80 % on wild forms (Davies
and Hillman, 1990). The size of the kernels
expanded (Zohary and Hopf, 2000) and they turned
out to be marginally simpler to select, decreasing
the endeavors required for de-husking. Stays of
two-grained  structures were  found in
archaeological destinations in Syria and in Greece
and encompassing territories (Kroll, 1992). It is
not clear, be that as it may, regardless of whether
these structures spoke to unmistakable genotypes
or if the presence of an extra flower by spikelet
was expected to particular to ecological conditions
(Kreuz and Boenke, 2002).

3.Genetic Diversity
Evaluation the decent einkorn increases

gathered in various nations and stored in distinct
gene banks would extensively encourage the
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assessment of helpful traits and practice in wheat
improvement. Kniipffer (2009) detailed various
5,067 einkorn accesions preserved in 54 gene-
banks. Just a little proportion of these accessions
has anyway been broken down. Diversity
investigations of einkorn  dependent on
morphological attributes, isozymes, and molecular
markers have generally concerned a diminished
diversity (Zaharieva and Monneveux, 2014).

Guzy et al. (1989) revealed a high inconstancy
for yield inside einkorn. Sharma et al. (1981)
portrayed abroad variety for plant stature, seed
weight, flour protein, and lysine content, spike
weight, and earliness in 93 einkorn populations
and identified two which were shorter and sooner
than durum wheat 'Modoc' and bread wheat
'‘Anza’.  Wide intra-specific morphological
diversity has been additionally announced for
vegetative, ear, and phytoliths. Castagna et al.
(1995) observed, in various areas, significant
differences for vyield-related traits including
earliness in 21 accesions. Empilli et al. (2000)
analyzed 16 morpho-agronomic characteristics in
1039 accesions T. monococcum  subsp.
monococcum ssp. aegilopoides and convar. A high
diversity was observed for earliness and plant
height. A lower diversity existed in seed attributes,
which 40 genotypes were identified with heavier
thousand weight - < 49 g) in 13 populations. Most
accessions demonstrated low SDS (sodium
dodecyl sulfate) sedimentation, indicating a bread-
production quality. Regardless, eight accessions
had SDS more prominent than eighty ml, equal to
excellent bread wheat 'Salmone' . Moreover, a
larger grain number per spike and heavier grain
weight in a thirty-seven einkorn samples from
Romania and Hungary. Guzman et al. (2009)
studied twenty-nine Spanish selections for
morphological characters. He named just four
botanical varieties, i.e., tauricum Drosd,
monococcum, macedonicum and nigricultum
Flaksh. Brandolini et al. (2013) has also revealed
a larger phenotypical variation in 169 einkorn
populations for 24 plant, spike, and other part
characteristics. They discovered significant
contrasts among samples from various origins for
heading date, number of spikelets per spike, seed
length, protein substance, and Sodium Dodecyl
Sulfate (SDS) sedimentation volume.

The investigation of storage proteins by Payne
and Waines (1987) in wild einkorn (T.
monococcum subsp. Aegilopoides) for HMW
(High Molecular Weight) glutenin subunits. In
excess of 80 diverse gliadin electrophoretic

designs, Metakovsky and Baboev (1992) found
109 einkorn.

4.Genetic Transformation

Domesticated einkorn (Triticum monococcum
ssp. monococcum) is one of the world's oldest
cereal crop grown. This species is especially
appealing to use as a diploid model to understand
the genomics and proteomics of Triticeae due to
its high genetic polymorphism, low ploidy (2n =
2x =14), and low genome size (~ 5.7GB). But
einkorn, for the application of modern
biotechnology, like transgenesis is still a
recalcitrant monocotylatedone plant (Orgec et al.,
2021; Feldman et al., 1988).

The efficient genetic transformation of the seed
using bio-mediated DNA delivery is recorded
(Miroshnichenko et al., 2018). For effective
transformation, it was important to adjust to
different parameters, including gas pressure,
microcarrier, and tissue production phases.
Tissues of the bombarded unknown regeneration
plants are recalcitrant, but certain improvements
in the culture medium have shown that transgenic
events are more efficient. Tissues of the
bombarded einkorn regeneration plants are
recalcitrant, but certain improvements in the
culture medium have shown that transgenic events
are more efficient. Independent transgenic plants
at frequencies range from 0.0 to 0.6 percent were
produced in different experiments.

5.The Previous Studies of Molecular Structure

Molecular markers are defined as a DNA
fragment or biochemical substance belonging to a
gene region in the genome. Molecular markers
take their source from DNA in the plant's own
cells. It may give close to 100% results in
determining the diversity in plant populations and
the relationships among these individuals.
Molecular markers are used to identify individuals
in gene resources and to prevent duplications,
determination of kinship relationships, mapping,
and selection.

Empilli et al. (2000) examined the
morphological variation in 1,344 genotypes of T.
monococcum ssp monococcum, T. monococcum
ssp boeoticum, and T. monococcum ssp sinskajae
subspecies, for a total of 17 morphological and
quality traits. They determined some T.
monococcum Ssp monococcum genotypes with
good agronomic characters.
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Chabane et al. (1999), with AFLP marker,
investigated the genetic variation between 6 T.
urartu genotypes collected from the northern
(Aleppo) and southern (Sweida) Syria and 12
Turkish genotypes and found that AFLP primers
produced a total of 176 bands, with band lengths
of 50. They reported that the six genotypes
collected from the northern and southern Syria
formed a separate group from Turkish genotypes
in the cluster analysis. T. Urartu also differed by
the region.

Rodriguez-Quijano et al. (2004) reported that
all the spa genotypes examined had the Wx-Ala
allele of the bread wheat variety “Chinese Spring”
in their study in which they examined waxy
proteins in 39 spa wheat (Triticum monococcum
ssp. monococcum), and that the amylase content
in spa genotypes varied between 22% and 35%.

Alvarez et al. (2006), in their study using SDS-
PAGE and A-PAGE methods to investigate
different alleles of seed storage proteins in Spanish
origin monococcum genotypes, they found 3
different alleles for Glu-Alm and 6 alleles for
Glu-A3m, Gli-Alm and Gli-A2m loci. They
reported that 7 and 14 alleles were detected for
these alleles, respectively, and that there were
variations in genotypes for these alleles, and that
these alleles could be used to improve the quality
of wheat breeding.

Giilbitti-Onarici et al. (2007), Turkey's use of the
different regions of the toplanms Triticum
aestivum, T. dicoccoides, T. urartu and T.
monococcum ssp. boeoticum boeotic types of
AFLP  marker  genotypic identification,
polymorphism and Umeda WOR they examined
the phylogenetic relationships, 33 AFLP primer
combinations of the form 875 polymorphic bands,
133 of the polymorphic band T. monococcum ssp
boeoticum to, 66 of T. urartu and 141 of T.
dicoccoides are specific bands, T. monococcum
ssp boeoticum, T. urartu and T. dicoccoides
polymorphism rates respectively; They reported
that it was found as 42.63%, 32.34% and 27.71%,
and that T. urartu was the progenitor of T.
dicoccoides and T. aestivum.

In Demirel (2020) study, genetic relationships
of 14 einkorn wheat (Triticum monococcum L.)
were determined using 7 ISSR markers. As a result
of the research, 68 polymorphic bands were
obtained and the rate of polymorphism (P%) was
calculated as 97.5% on average. Genetic diversity
(H) value was between 0.38 and 0.50, and the
average was determined to be 0.45. Polymorphism
information content (PIC) was between 0.30 and
0.37, and the average was found to be 0.34. The

average Jaccard similarity value was determined
as 0.4554. According to the result of the
dendogram, while genotypes are grouped in two
clusters, it was determined that they are divided
into four sub-clusters in the PCoA graph. It was
concluded that ISSR markers can be used to
determine genetic variation and characterize
phylogenetic relationships.

In Karahan et al. (2019) study, it was
determined that 64 genotypes of einkorn wheat
obtained from different countries were grown
under Cukurova conditions and some of them
were suitable for Cukurova conditions, while
others were not suitable because the required
vernalization requirement was not met, and there
was also a wide variation in terms of agro-
morphological characteristics. The obtained data
can be used in the development of einkorn types
suitable for the purpose.

Cao et al. (1999), in their study investigating
the usability of RAPD technique in reclassifying
incorrectly classified wheat samples analyzed
control genotypes by RAPD markers for 12
genotypes. They reported that five 5 out of the 12
genotypes examined were T. turgidum ssp
dicoccum, one was T. timophevii ssp timophevii
and six were T. monococcum Ssp monococcum.
These results were also supported by cytological
analyzes.

6.Conclusion

As with all living species, plant species also
owe the continuity of the lineage to their
adaptability under changing environmental
conditions. Therefore, knowing the genetic
diversity of the plant species studied is essential
for a sustainable agriculture. The genetic diversity
is also utilized today's wheat breeding studies.
Molecular determination of genetic diversity in
wheat was practiced via cytological, isoenzyme,
and various DNA markers / DNA sequences. The
genetic diversity in einkorn, as well, is of great
importance and may serve in diploid, bread, and
durum wheat breeding programs.

Other than its enthusiasm as healthy food,
einkorn has likewise been considered for quite a
while as a potential source of genetic variation for
wheat breeding. Its powerful usage has been to a
great extent postponed by the difficulty to create
interspecific hybrids with satisfactory fertility.
This problem has been to some degree defeated by
using the strategy of extension crossing of
tetraploid wheat / einkorn amphiploids. By
contributing novel genes and permitting direct
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recombination exchanges einkorn is presently
progressively utilized for the transfer of valuable
characteristics into cultivated wheat and triticale.
Einkorn is as of now to a great extent utilized in
several breeding programs, for instance at
ICARDA (International Center for Agricultural
Research in Dry Areas) to improve rust resistance,
earliness, and early energy in durum wheat and at
the Agricultural research organization of the
Hungarian Academy of Sciences, Martonvasar, to
transfer biotic stresses resistance and ice tolerance
into bread wheat (Van Slageren, 1994).

In any case, there is reestablished enthusiasm
for this crop because of the dietary qualities of its
grain, its adjustment to low - embrace agriculture,
and the elevated level of resistance to insects and
diseases, which makes einkorn suitable for
organic farming.
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