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Ozet

Lumpy Skin Disease (LSD), viral bir deri hastaligidir. Hastalik pseudo-urticaria, sigirlarin nodiler
ekzantemi, neethling ve knopvelsiekte adlariyla da bilinmektedir. LSD, enfekte hayvanlarda sit verimi ve canl
agirhk kazancinda azalma, abort, damizlik hayvanlarda infertilite ve deri degerinde disls nedeniyle ekonomik
6nemi blyuk olan bir hastaliktir. Bu derlemede son vyillarda (lkemizde de gérilmeye baslayan Lumpy skin
disease hastaliginin etiyolojisi, patogenezisi, epidemiyolojisi, klinik bulgulari, tanisi, tedavisi ve korunmasi
hakkinda bilgiler verilmistir.

Anahtar kelimeler: Lumpy Skin Disease, sigir, nodiler ekzantem

Lumpy Skin Disease

Abstract

Lumpy Skin Disease (LSD) is a viral skin disease. Disease is known that the names of pseudo-urticaria,
bovine nodular exanthema, Neethling and knopvelsiek. LSD is economically important disease due to the
decreased milk yield and body weight gain, abortion, infertility and decline in the value of skin. The information
about etiology, pathogenesis, epidemiology, clinical manifestations, diagnosis, treatment and protection of LSD
in recent years in our country started seen is given in this rewiev.
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Sigirlarin Nodiiler Ekzantemi (Lumpy Skin Disease)

Lumpy Skin Disease (LSD), viral bir deri
hastaligidir. Ates, i¢ organlar, mukoz membranlar
ve deride nodiller, zayiflama, lenf yumrularinda
bliyime, deride 6dem ve bazen de ©&limle
karakterizedir (EFSA, 2015). Hastalik pseudo-
urticaria, sigirlarin nodiler ekzantemi, neethling ve
knopvelsiekte adlariyla da bilinmektedir (Anonim,
2005; Anonim, 2008; Tuppurainen ve Oura, 2012;
Al-Salihi, 2014). Ulkemizde Afrika hastaligi olarak ta
isimlendirilmektedir. ihbari mecburi bir hastaliktir
(Anonim, 2015).

LSD, enfekte hayvanlarda siit verimi ve canli
agirllk  artisinda  azalma, abort, damizhk
hayvanlarda infertilite (Coetzer, 2004; Anonim,
2008; Vorster ve Mapham, 2008; Body ve ark.,
2012; EI-Neweshy ve ark., 2013) ve deri degerinde
diisis nedeniyle ekonomik énemi biylk olan bir
hastaliktir (Davies, 1991; Tuppurainen ve Oura,
2012; Ahmed ve Dessouki, 2013). Ayrica hastalik

nedeniyle canli hayvan ve hayvansal Urinlerin
ticaretine getirilen kisitlamalar, asilama
kampanyalari ve hayvan hareketlerinin gegici
olarak sinirlandirimasi gibi pahali kontrol ve
eradikasyon 6nlemleri de 6nemli finansal kayiplara
neden olmaktadir (Uyar ve ark., 2015).

LSD ilk kez 1929 yilinda Zambia’da tespit
edilmis ve 1943 yilinda enfeksiydz bir hastalk
olarak tanimlanmistir. 1989 yilina kadar Afrika ile
sinirh olan LSD, son zamanlarda Ortadogu ve
Tirkiye’de gorilmesinden sonra Asya, Avrupa ve
diger diinya ulkelerini de tehdit etmektedir (Salib
ve Osman, 2011; Ahmed ve Dessouki, 2013; OIE,
2014; EFSA, 2015). Son olarak hastalik Avrupa
kitasina yayilarak Yunanistan’da rapor edilmistir
(OIE, 2015).

Hastalik, Glkemizde ilk defa 2013 yilinda
Kahramanmaras’'in Goksun ilgesinde ortaya ¢ikmis
olup daha sonra endemik hale gelerek birgok
bolgede gorilmistir (FAO, 2013; OIE, 2014;
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Anonim, 2015; Uyar ve ark., 2015; Glircay ve ark.,
2015).

Etiyoloji

Hastalik, Poxviridae ailesinin Capripoxvirus
cinsinde yer alan ve Lumpy Skin Disease Virlisi
(LSDV) olarak adlandirilan bir viris tarafindan
olusturulur. Koyun ve kegi gigek virlsi ile yakin
antijenik yapiya sahiptir (Anonim, 2008; Sharawi ve
Abd EI-Rahim, 2011; Ahmed ve Dessouki, 2013; El-
Neweshy ve ark., 2013; EFSA, 2015).

Patogenezis

Etkenin intravenoz, intradermal ve subkutan
inokilasyonu ile deneysel enfeksiyonlar
olusturulmusgtur. intravenéz  yolla siddetli

generalize enfeksiyon gelismistir. intraepidermal
inokllasyonda ise hayvanlarin sadece % 40-
50’sinde tim lezyonlar gelismistir. Subkutan veya
intradermal inokilasyondan 4-7 glin sonra bolgesel
lenf yumrularinda biyime tespit edilmistir
(Vorster ve Mapham, 2008). Bununla birlikte, deri
nodulleri genellikle asilamadan sonraki 7-19. giinde
gorilmustir  (Coetzer, 2004). LSDV  kan
damarlarinin duvarlarinda ve lenfatik endotelial
hiicrelerde makrofajlar, fibroblastlar ve perisitler
gibi immun hicrelerde c¢ogalarak vaskilit ve
lenfanjite yol agarlar. Siddetli vakalarda tromboz ve
enfarktis gelisebilmektedir. Viremi, ilk ategsli
reaksiyondan sonra meydana gelmis ve iki hafta
boyunca devam etmistir. Geng buzagilar, emziren
inekler ve yetersiz beslenen hayvanlarda, humoral
bagisikligin bozulmasina bagli olarak hastalik daha
agir seyretmektedir. Klinik olarak iyilesen
hayvanlarda 6mir boyu bagisik meydana gelir.
Enfekte anneden dogan buzagilar ise maternal
antikorlari aldigindan dolayr yaklastk 6 ay bu
hastaliga karsi bagisik kalirlar. LSD virlisi deneysel
enfekte hayvanlarda atesin ¢ikmasindan sonra, 11
gln tlkurukte, 42 gin semende ve 39 giin
nodillerde tespit edilmistir (Coetzer, 2004; Al-
Salihi, 2014).

Epidemiyoloji

Sigirlara 6zgi bir hastalik olmasina ragmen,
deneysel olarak impala (Aepyceros melampus),
Thomsons ceylani (Gazella thomsonii) ve ziirafada
(Giraffa camelopardalis) hastalik belirtilerinin
ortaya ¢iktigr gortlmustir (Al-Salihi, 2014; EFSA,
2015). Suudi Arabistan’da antiloplarda (Oryx
leucoryx) (Coetzer, 2004; EFSA, 2015) ve Giney
Afrika’da keseli antiloplarda da (Antidorcas
marsupialis) tespit edilmistir (EFSA, 2015; FAO,
2015). Asya mandasinda (Bubalus bubalis) birkag
vakada bildirilmistir (Coetzer, 2004; El-Nahas ve
ark., 2011; FAO, 2015). Hastaligin klinik olarak
koyun ve kegilerde meydana gelmedigi

bildiriimektedir. Deneysel olarak LSD virlsiu ile
enfekte edilen koyun ve kecilerde inokiilasyon
yerinde lokal reaksiyonlarin meydana geldigi
goriulmustir (EFSA, 2015).

Kaltar irki sigirlar hastaliga daha duyarhdir.
Zebu ve zebu melezlerinin LSDV’ye karsi kismen
direngli oldugu bildirilmektedir (EFSA, 2015).
Hastaliga kargi 6zellikle ince derili Jersey, Guernsey
ve Ayrshire gibi Bos taurus irki sigirlar, kalin derili
Bos indicus sigirlarina gore (Anonim, 2008; Gari ve
ark., 2011; Body ve ark., 2012), buzagilarin da ergin
sigirlara gore daha duyarli oldugu kaydedilmektedir
(Anonim, 2008).

Nemli ve sicak iklim, sinek poplilasyonunda
ve dolayisiyla alinan viris miktari tzerinde etkili
olmaktadir (Ali ve ark., 2012; Tuppurainen ve Oura,
2012). insidens, 1lik ve nemli mevsimlerde yiiksek,
kuru mevsimlerde dusiktir (Anonim, 2008).
Morbidite insekt prevalansi ile hayvan duyarliligina
bagh olarak %3-85 arasinda degismektedir
(Anonim, 2005; Anonim 2008). Hastaliga en duyarli
hayvanlar buzagl ve sagim dénemindeki ineklerdir
(Anonim, 2008; Gari ve ark., 2011). Mortalite
¢ogunlukla %1-3 arasinda seyrederken, sekunder
enfeksiyonlara bagh olarak %40’lara kadar
yukselebilmektedir (Anonim, 2005; Anonim, 2008;
Tuppurainen ve Oura, 2012; Ahmed ve Dessouki,
2013). Ayrica % 1-7 oraninda abortlarin meydana
geldigi bildiriimektedir (Vorster ve Mapham, 2008).

Viris esas olarak kan emici artropod
vektorler tarafindan mekanik yolla bulastirmaktadir
(Anonim, 2005; Ali ve ark., 2012; Tuppurainen ve
ark., 2013). Bununla birlikte, agiz ve burun
akintilari, stit, semen ve dogrudan temas yoluyla da
bulasma olabilmektedir (Davies, 1991; Anonim
2008). Bazi bogalarin semeninde enfeksiyondan 5
ay sonra etken bulundugu bildirilmektedir
(Anonim, 2008). Yapilan ¢alismalarda boga
spermasinda 42 glne kadar canh virlse rastlandig
ve 159 giline kadar da etkene ait DNA’nin tespit
edildigi bildirilmistir (Irons ve ark., 2005; EFSA,
2015). Bu nedenle dogal ¢iftlesme ve suni
tohumlama ile bulasma olmaktadir (Annandale ve
ark., 2013). Ayrica transplasental bulasma,
kontamine yem ve su, kontamine ignelerin tedavi
veya asilama sirasinda kullanilmasi ile de bulasma
oldugu bildirilmistir (FAO, 2015).

israi’de 1993 ve 2006’daki salginlarda
enfekte Stomoxys tlrl sineklerin rizgarin da
yardimi ile etkeni Misirdan israil'e tasidigindan
suphelenilmektedir (EFSA, 2015). Yapilan
deneylerde Stomoxys calcitrans’in LSDV’yi tasidigi
belirtilmistir (Muller ve ark., 2011). Bazi salginlarda
Aedes ve Culex tlru sineklerin tespit edildigi
belirtiimektedir (Brenner ve ark., 2006).

Lubinga ve ark. (2014) yilinda yaptiklari bir
calisma da; Afrika'da hastaligin vektorleri olarak (i¢
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kene tlurG Rhipicephalus (Boophilus) decoloratus
(mavi  kene), Rhipicephalus appendiculatus
(kahverengi  kulak kenesi) ve Amblyomma
hebraeum (bont kene) olarak tespit etmislerdir. Bu
calisma, kenelerin virlsiin vektérleri oldugunu
onaylamistir.

Hastaligin yayilmasinda yabani hayvanlarin
onemli bir rolinin olmadig kabul edilmektedir
(Anonim, 2008).

Dogada uzun sire canhligini sirdirebilen
etken, nekrotik deride 35 glin canh kalir (Anonim,
2005; Anonim 2008). Gines isinlarina karsi duyarl
olan etken, karanlk bolgelerde aylarca canh
kalabilir. Eksi 80 °C’de muhafaza edilen deri
nodillerinde 10 yil kadar canhhgini surdirebilen
virs, 55 °C’'de 2 saatte, 65 °C'de 30 dakikada
yikimlanir (EFSA, 2015). Kloroform, % 20 eter, %1
formalin, % 2’lik fenol, % 2-3 sodyum hipoklorit,
1/33 oraninda sulandirilmis iodine sollisyonu ve
%2’lik Virkon’a karsi duyarhdir (Anonim, 2008;
EFSA 2015).
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Resim 1. Korneada keratitis (FAO 201'5).

Klinik Bulgular

LSD akut, subakut veya kronik karakterde
olup, sporadik veya epizootik olarak seyreder
(Anonim, 2008; EFSA, 2015).

Bulgular konakgi duyarhihgi, etken miktari ve
bulasma yolu ile iliskilidir. inkubasyon siiresi 2-4
hafta kadar olan hastalikta deneysel
inokilasyonlardan 6-9 glin sonra atesin yikseldigi
ve ilk lezyonlarin inokiilasyondan 4-20 giin sonra
sekillendigi  bildirilmektedir  (Anonim,  2005;
Anonim, 2008; Tuppurainen ve Oura, 2012; Al Salih
ve Hassan, 2015).

ilk bulgu olarak 40-41,5 °C bifazik bir ates
gorilmektedir (Anonim, 2005; Anonim, 2008; Al
Salih, 2014; Giircay ve ark., 2015). Dort haftaya
kadar devam edebilen ates hastalik iyilesinceye
kadar da slrebilmektedir. Hayvanlarda depresyon,
istahsizlik, salya akintisi, géz ve burun akintisi,
tlylerde kabarma ve sitlin aniden kesilmesi gibi
bulgulara rastlaniimaktadir ~ (Anonim,  2005;

Anonim, 2008; Uyar ve ark., 2015). Rinitis,
konjunktivitis ve keratitis sekillenebilir (Resim 1).
Korneal opasite, korliik ve konjuktivada ulseratif
lezyonlar gorilur. Baslangigta serdz olan salya ve
gbzyasl akintisinin mukopurulent yapiya dénistigi
bildirilmistir (Anonim, 2008; Kumar, 2011; Body ve
ark., 2012; EFSA, 2015).

Genellikle ates meydana geldikten 2 giin
sonra deri ve mukozalarda 1-5 cm ¢apinda nodiiller
sekillenmektedir (Anonim, 2005; Anonim, 2008;
FAO, 2015). Nodiller viicudun daha c¢ok sirt,
ayaklar, meme, skrotum, goz kapaklari,, kulak
altlari, kuyruk, agiz ve burun mukozasinda
gorulmektedir (Resim 2) (Anonim, 2005; Anonim,
2008; Uyar ve ark., 2015). Lezyonlar dil, penis,
vajina ve vestibulumda da sekillenebilmektedir.
Noddillerin igleri baslangigta sivi ihtiva etmesine
ragmen, daha sonraki donemlerde epidermis,
dermis, derialti doku ve bazen kas tabakasina niifuz
eden ve Sit-fasts olarak adlandirilan daha koyu
renkli  karakteristik  bir  nekroz  odagina
doniismektedir. Lezyonlar, gogunlukla sekunder
bakteriyel enfeksiyonlar ile komplike ve sinek
larvalari ile istila olabilir. Noduller sindirim sistemi
organlari, burun boslugu, girtlak, trakea ve
akcigerlerde de meydana gelebilir (Anonim, 2005;
Anonim, 2008; EFSA, 2015). Lezyonlarin larinks ve
trachea’da olusmasi halinde, 6ksiirme ve hiriltil
solunum gorilebilmektedir (Al-Salihi, 2014; EFSA,
2015). Bazi vakalarda ploritis ve pnomoni
sekillendigi ve mediastinal lenf yumrularinin
blyldigu gorilmektedir (Anonim, 2005; Anonim,
2008; EFSA, 2015).

Tendonlarda yangi, nekroz veya bacaklarda
sekillenen  ciddi 6dem  sonucu  topallik
gelisebilmektedir (Coetzer, 2004; Anonim, 2008;
Vorster ve Mapham, 2008). Derinin etkilenen
bolgelerindeki ylzeysel lenf yumrulari (mandibular,
preskapular ve prefemoral) normal boyutlarinin 4-
10 katina kadar cikabilmektedir (Anonim, 2005;
Uyar ve ark., 2015; Glrgay ve ark., 2015).

Gebe hayvanlarda atese bagh abort
sekillenebilir. ileri gebelik déneminde enfekte
olmus sigirdan LSD lezyonlu buzag dogdugu
bildirilmistir (Anonim, 2005; Anonim, 2008). inekler
LSD’den birka¢ ay sonrasina kadar Ostrusa
gelmeyebilmektedirler (Anonim, 2005).

Ureme organlarindaki lezyonlar veya yiiksek
atese bagli olarak bogalarda kisirlik meydana
gelebilir (Anonim, 2005; Anonim, 2008). Geng
bogalar gecici ve sirekli infertil kalabilirler. Virls
semen ile uzun sire sagilabilmektedir (Glrgay ve
ark., 2015).

Hastalarin ¢ogu birkag ay icinde (genellikle
4-6 hafta) kendiliginden iyilesirken, bir kismi da
o6lmektedir. Bazi deri lezyonlarinin iyilesmesi 1-2 yil
siirebilmektedir. lyilesen lezyonlarin  yerinde
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genellikle vyara izi kalmaktadir (Anonim, 2005;
Anonim, 2008). Bazi akut olaylarda gerdan, dos,
bacaklar, meme, skrotum ve vulva gibi viicudun
ventral bolgelerinde deri alti 6demler gelisir.
Bununla birlikte memede &6demli ve nekrotik
lezyonlar mastitise neden olmaktadir (EFSA, 2015).

Resim 2. Bas ve boyun bdlgesi ile buruna yerlesmis
yaygin deri nodulleri (FAO, 2015).

Nekropsi

Nekropside, 0Ozellikle abomazum basta
olmak Gzere sindirim kanal, akciger, karaciger,
bobrek, dalak, uterus, idrar kesesi ve testislerde
noddler Ulseratif lezyonlar, pléritis ve mediastinal
lenf yumrularinda biyime gérilmektedir (Anonim,
2008).

Histolojik  olarak  dermiste  vaskdlitis,
trombozis, infarksiyon, makrofaj, lenfosit ve
eozinofilleri iceren hicre infiltrasyonlari,
epidermiste nekroz ve skuamoz epitel hiicrelerinde
balonumsu dejenerasyon ve akut olgularda
intrasitoplazmik inklizyon cisimcikleri saptanan
karakteristik bulgulardir (Coetzer, 2004; Vorster ve
Mapham, 2008).

Tani

Hastaligin teshisi, ¢ogunlukla karakteristik
klinik belirtilere gére yapilmaktadir. Hastalik klinik
olarak; pseudo lumpy skin disease (Bovine Herpes
Virts), koriza gangranoza bovum, sigirlarin viral
diyare/ mukozal hastaligl, besnoitiosis,
demodicosis, dermatophylosis, ringworm, insekt
veya kene isirmasi, hypoderma bovis enfestasyonu,
fotosensitizasyon, bovine papuler stomatitis,
urtiker ve deri tiiberkilozu ile karistirilabilmektedir
(Anonim, 2008; Al-Salihi, 2014; Uyar ve ark., 2015;
FAO, 2015).

Bu hastaliklardan ayiriminda; histopatoloji
ve immunhistokimyasal bulgular ile etken
izolasyonu ve identifikasyonu, serolojik teknikler ve
virlise ait genetik materyal (DNA ya da RNA) veya
proteinlerin saptanmasini saglayan PCR
(Polymerase Chain Reaction) gibi yontemler yaygin
olarak kullanilmaktadir (Brenner ve ark., 2006;
Babiuk ve ark., 2008; El-Kholy ve ark., 2008; Body
ve ark., 2012; Tageldin ve ark., 2014).

Virlis, hastaligin viremi doneminde EDTA’li
veya heparinli kandan da izole edilebilir. Ancak
generalize lezyonlar sekillendikten 4 giin sonra
etkenin kandan izole edilmesinin mimkin olmadigi
belirtilmektedir. LSD’nin laboratuvar teshisinde
materyal olarak deri nodil(, biyopsi materyali, kan,
semen ve sit kullanilmaktadir (Sharawi ve Abd El-
Rahim, 2011; Body ve ark., 2012).

Tedavi

Hastaligin tedavisi yoktur. Ancak
hayvanlarda meydana gelen komplikasyonlar ve
sekunder bakteriyel enfeksiyonlara karsi
semptomatik tedavi olarak genis spektrumlu
antibiyotik, antienflamatuar ilaglar veya vitaminler
kullanilmaktadir.  Bu  amagla;  oksitetrasiklin
(Iml/10kg dozunda, tek doz intramiskdiler),
levamisol (10 ml deri alt1), metamizol (20 ml, giinde
iki kez intravenoz) ve diklofenak sodyum (12 ml,
glinde bir defa kas ici) enjekte edilerek ates diisene
kadar tedaviye devam edilebilecegi bildirilmistir
(Salib ve Osman, 2011; Al-Salih, 2014). Ayrica,
deksametazon, penisilin-streptomisin, neomisin,
sulfaguanidin, vitamin A, D ve E, pektin, kaolin,
kalsiyum, magnezyum, antiseptik sollsyonlar
(Betadine) gibi ilaglar meydana gelen
komplikasyonlar icin kullanilmaktadir (Salib ve
Osman, 2011).

Kontrol ve Eradikasyon

Hastaligin  kontrolinin saglanmasi igin
vektorlerle miicadele ve asilama yapilmalidir
(Anonim, 2015; EFSA, 2015).
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Resim 3. 2015 Ocak ve Haziran aylari arasinda Tirkiye’deki salginlar (DEFRA, 2015).

Vektér miicadelesi amaciyla, su birikintileri
ve batakliklarin ekosisteme zarar vermeyen fakat
guclu larvasidal etkili Grunlerle uygun aralklarla
ilaglama yapilmalidir. Yetistiriciler, ahir ve agillarin
pencerelerine sinek teli takmali, diski yiginlarini
ahir ve agillardan miimkiinse en az 50 metre
uzakta toplamal ve Uzerlerini plastik bir orti ile
kapatmali ve hayvanlar geceleri kapal yerlerde
muhafaza edilmelidir. Etkin vektor kontroll igin
hayvanlara endoktositler veya klasik insektisitler
uygulanmaldir (Anonim, 2015).

Sigirlarin - nodiler ekzantemi hastaligina
karsl yapilacak asilamalar, vektdrin aktif oldugu
dénemden once tamamlanmali, asim
dénemlerinde, gebeligin ilk yarisinda ve hastalikh
slrlilerde asi  uygulanmamalidir.  Enjeksiyon
uygulamalarinda, mekanik bulagmalarin
engellenmesi igin gerekli sanitasyon kurallarina
ozen gosterilmelidir. Hastalik tespit edilen yerlerde
28 gln sureyle karantina uygulanmalidir (Anonim,
2015).

Endemik bolgelerde asilama basari ile
uygulanmaktadir. Turkiye’de Bakirkdy SPPV Susu
(3-4 koyun dozu) kullanilmaktadir (FAO, 2015).
Sigirlara 3 ayhktan itibaren 3 koyun kegi dozu gigek
asisi uygulanir (Anonim, 2015).

Son zamanlarda Lumpyvax ve Lumpy Skin
Disease Vaccine asilar gibi cesitli ticari asilar
kullanilmaktadir (FAO, 2015).

Sonug¢ olarak, son vyillarda gorilen iklim
degisiklikleri  nedeniyle vektorel hastaliklarin
gorilme alani ve yayillma hizi degismis, bu nedenle
de llkemiz hayvan saghgi LSD icin daha ¢ok riskli
hale gelmistir (Anonim, 2015). Suriye ve Irak’taki
savaslar nedeniyle Ulkemize milyonlarca miilteci

akini olmus ve kontrolsiiz olarak ¢ok sayida hayvan
Glkemize girmistir. DEFRA’nin 2015 verilerine gére
Ulkemiz endemik hale gelmistir (Resim 3).
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Abstract

Leaf area estimation is an important measurement for most physiological and agronomic studies. The
aim of this study was to determine the leaf area estimation of the sugar beet (Beta vulgaris L.) at different
irrigation regimes under field conditions. The study was carried out in split plots in randomized blocks with
three replications in 2012-2013, and measurements were taken from leaf parameters, such as length (L) and
width (W), petiole length, and the total number of leaf per a sugar beet. The linear (linear, polynomial, and
exponential) and non-linear (Logistic, Richards, and Gompertz) methods were used to estimate leaf
area measurements. As a result, the non-linear models at the level of each of three irrigation levels had a
higher explanation ratio than the linear models. Among these non-linear models, logistic model can be used in
the best estimation of leaf area of sugar beet grown at different irrigation regimes.

Key words: Irrigation; leaf area, linear, non-linear models, sugar beet

Farkli Sulama Rejimlerinde Seker Pancar Yaprak Alani Tahmini

Ozet

Yaprak alani tahmini pek c¢ok fizyolojik ve agronomik c¢alismalar icin 6nemli bir 6lglimdir. Bu ¢alismanin
amaci tarla kosullarindaki farkli sulama rejimlerindeki seker pancarinin (Beta vulgaris L.) yaprak alani tahminini
belirlemektir. Deneme 2012-2013 yilinda Ug¢ tekerrirli olarak tesadif bloklari deneme desenine gore
yuruttlmistir ve olgiimler yaprak parametreleri olarak uzunluk (L), genislik (W), yaprak sapi uzunlugu ve
sekerpancari basina toplam vyaprak sayisi alinmistir. Yaprak alani oOlgiimleri tahmininde dogrusal (lineer,
polinom, Ustel) ve dogrusal olmayan (Lojistik, Richards ve Gompertz) yontemler kullaniimistir. Arastirma sonucu
olarak, her Ug¢ sulama seviyelerindeki dogrusal olmayan modeller, dogrusal modellerden daha ylksek bir
actklama oranina sahiptir. Dogrusal olmayan modeller arasinda lojistik model farkh sulama rejimlerinde
yetistirilen seker pancari yaprak alaninin en iyi tahmininde kullanilabilir.

Anahtar kelimeler: Sulama, yaprak alani, dogrusal, dogrusal olmayan modeller, seker pancari

Introduction influenced by sowing date, nitrogen fertilizer rate,

Leaf area is an important variable for most
physiological and agronomic studies involving plant
growth, light interception, plant protection
measures, photosynthetic efficiency,
evapotranspiration, response to fertilizers and
irrigation, and yield potential (Smart 1974, 1985;
Williams 1987; W.illiams and Martinson 2003;
Blanco and Folegatti 2005; Kumar 2009). Leaf size
depended on position on the stem and was

plant population, the development of crop water
stress, and climatic factors (Milford et al., 1985).
An accurate leaf area measurement plays a key
role in understanding crop growth and its
environment.

However, leaves may have complex shapes
making leaf area determination more difficult, time
consuming, and subject to larger errors (Tsialtas
and Maslaris, 2008). In addition to this, it is not
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possible to make successive measurements of the
same leaf and plant canopy is also damaged, which
cause problems to other measurements of the
experiment. Thus, for many crop species, non-
destructive, easily applied models were developed
for leaf area (LA) estimation based on simple
measurements of leaf parameters such as length
and width or some combinations of these
parameters (Tsialtas and Maslaris, 2008).
Sustainability of the leaves affect crop growth and
bio-productivity, thus, leaf area measurements
assume a great importance in plant growth studies
(Igathinathane et al. 2006).

In addition, irrigation program can be made
depending on the growth of plant cover. In this
case, when the crop cover percentage increased,
the amount of irrigation water is also increased.
Because the initial growth periods of plants are in
the spring months, plant water consumptions are
less than the hot summer months depending on
the climatic factors such as high temperature, high
wind and low humidity. Moreover, the plant cover
percentage shows a progressive reduction toward
to harvest time. The leaf area varies up to the last
harvest from the seed sowing and it is increased up
to the plant's most mature period, then decrease
until the harvest period. Therefore, irrigation
scheduling considering the plant cover (leaf area)
growth is proposed by many researchers (Tsialtas
and Maslaris, 2005, 2007, 2008; Igathinathane et
al., 2006; Karadavut, 2009; Cemek et al., 2011, ).
Leaf area, as in all the plants, is also one of the
features in the sugar beet plants that should be
measured as an important indicator of growth and
development in the sugar beet plants.
Furthermore, leaf growth and development are
also known to be the most important determinants
of yield.

The use of a mathematical equation to
estimate leaf area as a function of plant
parameters that can be more easily measured
should be a feasible alternative to direct
measurement of leaf area (Ma et al., 1992). Some
researchers indicated mathematical relationships
between leaf parameters and leaf area for several
plants (Ramos et al., 1983; Sharrett and Baker
1985; Dwyer and Stewart 1986; Lieth et al., 1986;
NeSmith, 1991; Karadavut et al., 2010). The various
leaf area estimation models for many crop species
in horticulture and field experiments have been
developed in agronomical and physiological studies
by researchers. A leaf area estimation model for
the sugar beet grown at different irrigation
regimes is still lacking despite some studies on
sugar beets (Kvét and Marshall 1971; Tsialtas and
Maslaris 2005, 2007, 2008; Lemaire et al. 2008;
Albayrak and Yiksel 2009; Cemek et al., 2011). The

aim of the current study is to estimate leaf area for
sugar beets (Beta vulgaris L.) for different irrigation
regimes under field conditions using the linear and
non-linear methods.

Materials and Methods
Experimental site

The experiments were conducted during the
growing seasons of 2012-2013 wunder field
conditions at the Cukurcayir in Kirsehir Centrum,
Turkey. Geographically, the experimental site
called Gukurcayir is situated at a 36°42" and 39°16°
N latitude, 31°14" and 34°26° E longitude and 1017
m altitude.

The area has a typical continental climate.
Winters are hard and cold, and summers are hot
and dry. The area is located in with a long term
(1970-2012) annual average temperature 11.4°C
and total annual rainfall of 384.4 mm for the April
and October growing season (Kirsehir Regional
Meteorology Station 2013). The soil texture is silty-
clay-loam (SCL). The pH was 7.52-7.61 between
depths of 0.3 and 0.9 m. The average value of
organic matter, available phosphorus, and
available potassium range from 1.10 to 1.99%; 52
to 168 kg ha''; 333 to 1056 kg ha™, respectively, at
a 0.3-0.9 m soil depth (Kiymaz and Ertek, 2015).

Experimental design

The Isella sugar beet variety was used as the
experimental material. Seeds were sown at 1.5-2
cm depths using a five-row mechanic beet seeder.
The experiment design was a split plot in
randomized blocks with three replications and the
size of each plot was 2.25 m in length x 9 m in
width (20.25 m?). Seed sowing was performed on
April 1, 2012 and 2013, taking into account the
sowing program of the Kirsehir Sugar Factory in
region. According to the results of the soil analysis,
a compound of fertilizer of NPK (12-30-12% N,
P20s, K20) and nitrogen were applied before
seeding at a rate of 50 kg ha™ and 160 kg ha™,
respectively. The remaining the amount of
nitrogen was applied to the experimental plots in
the form of ammonium sulfate (21% N) in two
parts on June 28 and July 25 in 2012. Irrigation
consisted of one irrigation rate at 7-day intervals
and three plant-pan coefficients (Kepl: 0.5; Kep2:
0.75; and Kcp3: 1.00) and applied with a drip
irrigation system.

Measurements

Irrigation was administered at seven-day
intervals. Measurements started after three days
after the first irrigation, and then measurements
were taken after three days every irrigation at 10-
day intervals and continued until final irrigation.
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Total leaf measurements were taken twelve times
(June 24, July 2, 8, 22, and 29, August 5, 12, 19, and
26, September 2, 9, and 16).

Three plants randomly were selected per
plot. All of the nine plants were measured from
three replication plants on the same leaves in the
middle of each plot. The leaf area and petiole
length were measured using a planimeter and the
tape measure, respectively. The measurements of
leaf parameters were maximum length (L) and
maximum width (W), petiole length, and the total
number of leaf per a sugar beet. The number of
leaves in each plot was counted by hand. All leaf
parameters are expressed in cm, except total leaf
number per sugar beet.

Models

In the study, the linear (linear, polynomial,
and exponential) and the non-linear models
(logistic, Richards, and Gompertz models) were
used. The linear models were given by Equations
(1), (2), and (3) and the non-linear models were
given by Equations (4), (5), and (6) as the following
equations (Draper and Smith, 1998; Karadavut,
2009).
Linear model is given by Equation (1)

Y =a+bX (1)

Polynomial model is given by Equation (2)
Y=a+bX+cX? (2
Exponential model is given by Equation (3)
Y =ax” (3)
Non-linear models as following equations:
Logistics growth model is given by Equation (4)

(
Y =al/(l-be ™) (4)
Richards growth model is given by Equation (5)

Y = a(l+be )" (5)

Gompertz growth model is given by Equation (6)

Y =ae™" (6)
Where a is an asymptote value, b refers to
size of values of the leaf in the period in which they
begin to grow, c is net growth ratio, d is inflexion
point. Comparison of models were made with
determination of coefficient (R?).

Statistical analyses

Statistica 6.0 statistical program was used
to estimate the parameters of all the models with
Marquardt iterative method (Douglas and Donald,
1998; Karadavut, 2009).

Results and Discussion

In this study, leaf area of sugar beet can be
estimated from linear and non-linear growth
models. The regression analysis results obtained
from these models presented in Table 1, 2, and 3.
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The models used to estimate the leaf area of the
sugar beets is given in Table 1. Considering the
models in Table 1, the exponential model is more
successful among the linear models; the logistic
model is more successful among the non-linear
models.

Considering the irrigation levels, the
exponential model with the coefficient of
determination R?= 0.884 in the level irrigation of I1
were included ahead of the linear and polynomial
models. Considering the non-linear models, the
coefficient of determination of the logistic model
had an explaining level (R> = 0.902) and it was
determined to be better than the Richards and
Gompertz models.

Looking at the irrigation level of I, the
exponential model with R? = 0.884 an explanation
rates has an estimated leaf area better than the
linear and polynomial model.

When the non-linear model is evaluated,
the logistic model has R? = 0.930 with explanation
rate in the leaf area estimation more successful
compared to the Richards and Gompertz models.
In the irrigation level of I3, there was no significant
change according to other two irrigation levels in
terms of estimation of leaf area in the linear
model. In non-linear models, Gompertz model has
a better estimate ratio with R? = 0.919 than logistic
model (R? =0.916).

While in the irrigation level of I1, linear
models are shown estimation success with R? =
0.867, non-linear models showed estimation
success (R? = 0.890). In the irrigation level of I,
linear models estimated R? = 0.874, while a non-
linear model estimated R? = 0.908. In the irrigation
level of I3, linear models estimated R?> = 0.880,
while is a non-linear models showed R? = 0.909, a
prediction success.

While the model considered all of the
irrigation levels, the linear models estimated R? =
0.873, and non-linear models estimated R? = 0.902.
If the linear model is selected according to these
results in the estimation of leaf area of the sugar
beet plant, the exponential model that results that
should be preferred. However, the logistic model
should be primarily preferred in the non-linear
model. However, the R? values obtained from all
the irrigation levels of the non-linear models are
higher from the R? values in the linear model. Non-
linear models showed leaf area estimation to be a
more successful prediction. In the present study,
the leaves of sugar beets grown under full
irrigation conditions had explanation by both non-
linear and linear models.
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Table 1. The parameter values and comparisons of models for leaf area (LA, cm?) estimation of sugar beet

Irrigation Linear Regression R2 Non-linear model Regression R2
Level model equation equation
Y =a+bX Y =-68,514+26,8X 0842 Y =alll-be™®) Y =32167/(1+1,926e >*%) 0.902
| Y =a+bX +cX? Y =30,16+1,351X +0,714X? 0876 Y =a(l+be ™) Y =30,24(1-1418e *#")H*72 0.884
1
Y =aX® Y =3,158X "*87 0.884 Y —ge b Y — 30,548 106% " 0.886
Average of R2 0.867 Average of R2 0.890
Y =a+bX Y =-51317+30,4X 0857 Y =al(l-be™) Y =34,642/(1+1,884e ") 0.930
| Y =a+bX +cX? Y =32,156+1,406X +0,651X ? o881 Y =a(lt be‘“)d Y =29,512(1—1,168e 217®)L316 0.904
2
Y =ax® Y = 4,064X 0% 084 Y —get" Y = 36,166 168% "7 0.892
Average of R? 0.874 Average of R? 0.908
Y =a+bX Y = 56,142 +34,12X 0862 Y =alll-be™) Y =30,068/(1+1,554e %) 0.916
| Y =a+bX +cX? Y =34,916+1,426X +0,665X 0883 Y =a(lt be*'“)d Y =28,516(1—1,624¢%31®)1603 0.893
3
Y =ax® Y =3,894X130¢ 08% Y —geP" Y = 35,017e 104 7 0.919
Average of R? 0.880 Average of R? 0.909
General means of R? 0.873 General means of R? 0.902

R2%: Coefficients of determination
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Table 2. The parameter values and comparisons of models for petiole length (cm) estimation of sugar beet

Irrigation Linear

Regression

Regression

; R? Non-linear model ; R?
Level model equation equation
Y =a+bX Y =16,32+3,416X 0762 Y =al/(l—be™) Y =11,506/(1—1,926e ***%) 0.824
Y —a+bX +cX? Y =15,62+2,884X +0,916X ? 0.778 Y =a(l+be)? Y =18,41(1+ 2,427 031%)0416 0.817
I
Y =aXx" Y =17,561X 427 0774 Y =ge" Y =15124e 261%™ 0.822
Average of R? 0.771  Average of R? 0.821
Y =a+bX Y =17,88+ 3,862X 0.813 Y =a/(l—be™) Y =18,894/(1+ 2,226e7°8'") 0.915
Y =a+bX +cX? Y =14,17 +2,167X +1,088X ? 0.806 Y =a(l+be ®)? Y =20,156(1— 2,024e %4")0662 0.906
I2
Y =ax® Y =16,842X 9% 0810 Y —ae®" Y = 21,246e 1994 °" 0.907
Average of R? 0.809  Average of R? 0.909
Y =a+bX Y =21544+2,611X 0756 Y =al/(l-be™) Y =15142/(1+ 2,544e7%?%) 0.877
Y =a+bX +cX? Y =18,662+2171X +1,806X ? 0.762 Y =a(l+be )" Y =16,417(1— 2,671e ***2)%77 0.851
I3
Y =ax"’ Y =19,721X*77° 0771 Y =ae ™" Y =14,981e 2074 % 0.867
Average of R? 0.763  Average of R? 0.865
General means of R? 0.781  General means of R? 0.865

R?%: Coefficients of determination

12
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Table 3. The parameter values and comparisons of models for a total of leaf number per a sugar beet estimation of sugar beet

Irrigation Linear Regres§|on R2 Non-linear model Regres§|on R2
Level model equation equation
Y =a-+bX Y =9,141+ 2,744X 0.821 Y =a/(l—be™) Y =10,342/(1—1,404¢ >%8*) 0.926
1 Y —a+bX +cX2 Y =10192+2,651X +0,877X? 0.836 Y =a(l+be ™)’ Y =9,846(1+ 2,070e %42*)0181 0.910
Y —ax® Y =11196X 2986 0.832 Y — ae Y = 8,472 211= %" 0.881
Average of R? 0.829  Average of R? 0.905
Y = a+bX Y =8,76+2,168X 0851 Y =al/(l—be ™) Y =11,476/(1+1,907e%%**) 0.944
B Y —a+bX +cX? Y =10,075+2,084X +1,110X° 0.863 Y =a(ltbe ) Y =10,560(1 — 1,914 %612)0.481 0.928
Y =ax"® Y =9,061X 812 0.861 Y — ae Y =11,627e 201" 0.905
Average of R? 0.859  Average of R? 0.925
Y =a-+bX Y =10,312+2178X 0862 Y =al/(l—be™) Y =10,696/(1+ 2,152 >°'*) 0.911
I3 Y =a+bX +cX? Y =9,294+2,311X +1,911X? 0.871 Y =all+ be_Ct)d Y =9,611(1— 2,334 051&)0.606 0.904
Y —ax® Y =10,381X %44 0.866 Y —ae ™" Y —10,084e 199%™ 0.887
Average of R? 0.866  Average of R?
General means of R? 0.856  General means of R? 0.927

R%: Coefficients of determination
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Many researchers have also reported that
leaf area can be estimated by linear measurements
such as leaf width and leaf length in the following
plants: Cucumber (Robbins and Pharr 1987; Blanco
and Folegatti 2005), grape (Elsner and Jubb 1988;
Uzun and Celik 1999), onion (Gamiely et al., 1991),
cherry (Demirsoy and Demirsoy 2003), peach
(Demirsoy et a., 2004); chestnut (Serdar and
Demirsoy 2006), faba bean (Peksen 2007), French
bean (Rai et al., 1990), Broad bean (Odabas 2003),
sunflower (Rouphael et al., 2007), and rose
(Rouphael et al., 2010), orange (Arias et al., 1989
and Ramkhelavan and Brathwaite, 1990), coconut
(Mathes et al., 1990), coffee (Antunes et al., 2008)
and sugar beet (Tsialtas and Maslaris 2008).
However, they not use non-linear models.
Different from these studies, non-linear models
were used in our study. In the estimation of leaf
area of linear models has been provided the
successful results. However, non-linear models
revealed more fit performance than the linear
models.

Table 2 presented the results of estimation
of leaf length petiole of the sugar beet plants
grown in different irrigation level. When Table 2 is
examined, in the irrigation level of |1, polynomial
model explains R?= 0.778 and was placed ahead of
the linear and exponential models. In the non-
linear model, with an explanation amount R? =
0.824, made better estimates according to the
logistic and Richards model.

Linear models in the irrigation level I> with
amount of explanation R?= 0.813 ranked ahead of
the polynomial and exponential models. The
logistic model was ranked ahead with an amount
of explanation R? = 0.915 compared to other
models. In the irrigation level I3, the exponential
model with an explanation of the degree R =0.771
was better compared to the other models. The
logistic model was ranked ahead of the others with
an explanation of R? = 0.877 among non-linear
models.

Generally, when all models showed the
different descriptions of success of the linear
model for each irrigation level, the non-linear
models revealed stability. Compared to models
based on irrigation levels, while the linear models
had the amount of explanation of R?= 0.771 in the
irrigation level |1, the non-linear models had the
amount of explanation R?= 0.821. The linear
models had an amount of explanation R%= 0.809 in
the irrigation level I2, and non-linear models had an
explanation R% = 0.909. All models in the irrigation
level I2 showed higher amounts of explanation. The
reason for this may be due to the sufficient stem
growth in plants with irrigation level I,.
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All models on irrigation level Iz declined in
the coefficient of determination compared to
irrigation level 1. This supported our results.
Considering this, all irrigation levels in terms of
non-linear models with R? = 0.865 are shown to
better explain linear models (R? = 0.781).
Accordingly, the estimation stem length of the
sugar beet can be said to be more appropriate to
use non-linear models.

Models and the amount of explanations
used to estimate the total numbers of leaves per
sugar beet plant, which are grown in different
irrigation levels, are given in Table 3. When
examining Table 3, the function of the polynomial
from the linear models in irrigation level |1 had a R?
= 0.836 explanation ratio. The logistic model from
the non-linear models had a value of R? = 0.926,
which was ranked ahead of the Richards and
Gompertz models.

While the polynomial model in irrigation
level 12 had an explanation ratio R?= 0.863, the
logistic model in the non-linear models were
ranked ahead with an explanation of ratio R? =
0.944. As the polynomial model in the irrigation
level I3 had the highest ratio of explanation with
R2=0.871, the logistic model among the non-linear
models ranked ahead of the other models with R?
=0.911.

When the irrigation levels are examined, in
irrigation level I3, the linear models had an average
rate of explanation of R? = 0.829, which remained
below the non-linear models with an explanation
ratio of R?= 0.905. The linear models in irrigation
level I, with average R? = 0.859 and R? = 0.925
explanation explaining ratios, remained below the
ratio of non-linear models. Similar results were
observed in irrigation level Is. While linear the
regression explanation rate was R = 0.866, non-
linear models were determined as R? = 0.900.

When the average of all irrigation levels
were evaluated, the non-linear models with an
explanation ratio of R?= 0.910 had the better
explanation rates compared to the linear models
(R? = 0.851). While the explanation of the average
according to irrigation levels in the linear models
showed an increase, depending on the irrigation
level, the non-linear models in irrigation level I»
had the highest amount of explanation.

While polynomial model (R?>= 0.856) made
the best explanation in all three irrigation levels in
linear models, the logistic regression model in non-
linear models at the level of each of the three
irrigation levels had the most significant
explanation rates (R? = 0.927).

According to the results, it would be more
useful to estimate the total number of leaves of
the sugar beet using non-linear models. The
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logistic model has also been shown to increase the
success of the definition of the preferred model
among applied models. In our study, non-linear
models containing other variables give a
considerably better prediction than linear models.

Conclusions

In the current study, the study aimed to
determine the leaf area estimation of the sugar
beet (Beta vulgaris L.) at different irrigation
regimes under field conditions using the linear and
non-linear methods. Non-linear models at each of
the three levels of irrigation have had a higher
explanation ratio than the linear models. In terms
of irrigation levels, leaf area estimation observed
the highest rate explanation in irrigation level Is.
The irrigation level of |2 had the highest petiole
length and total number of leaves than two of the
model groups. Providing a better explanation of
the non-linear model of sugar beet irrigation will
help maintain optimal irrigation. Thus, the
efficiency of agronomic practices in sugar beet
cultivation should increase.
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Ozet

Ulkemizde yem bitkileri tarimi son vyillarda artis gdstermesine ragmen, ihtiya¢ duyulan yem ihtiyacini
karsilayabilecek durumda degildir. Bu derlemede, lilkemizde tarimi glin gectikge artan yaygin mirdimugin yem
bitkisi olarak 6nemi ve sorunlari degerlendirilmistir. 2014 yil itibari ile dane ve yesil ot iretimi amaciyla, yaklasik
244.529 da alanda yetistiriciligi yapilan yaygin mirdimik, icerdigi yliksek protein ile 6nemli bir baklagil bitkisidir.
Kurak ve zor iklim sartlarina iyi adapte olup bol triin verebilmesine ragmen icerdigi nérotoksinler (6zellikle ODAP)
nedeniyle lathyrism hastaligina sebep olabilmektedir. Ulkemizde yaygin miirdimiik tiriine ait Giirbiiz-2001,
Karadag, Eren, iptas olmak lizere 4 tescilli gesit vardir. Bu bitkiden daha fazla yararlanabilmek amaciyla gesit
gelistirme calismalari, ylUksek verim, yuksek protein igerigi ve diisik ODAP igerigini esas alacak sekilde
ylratilmektedir.

Anahtar kelimeler: Yaygin mirdimuk, yem bitkileri, ODAP

Importance and Current Situation of Grass Pea (Lathyrus sativus L.) in Forage Crops
Production of Turkey

Abstract

Although the increase in recent years in our country, agriculture forage crops are not in a position to meet
the required feed needs. In this review, grass pea whose agriculture is increasing day by day in our country has
been evaluated in terms of the importance and problems as a forage crop. According to the data 2014, grass pea
whose production was made approximately in 24.452,9 ha farming area of Turkey with the aim of grain and
herbage is an important legume crop in respect to high protein it contains. Although grass pea can give plenty of
products by adapting well to arid and difficult climatic conditions, when it is over consumption, it can lead to
disease lathyrism due to neurotoxins it contains (especially ODAP). There are 4 registrated grass pea varieties
including Giirbliz-2001, Karadag, Eren and iptas in Turkey which are used commonly. In order to make use more
of this plant is carried out variety development studies, based on such criteria as high yield, high protein content
and low ODAP level.

Key words: Grass pea, forage crops, ODAP

Giris tariminin  gelistirilmesi, hayvansal Uretim yapan
Ulkemiz tarim arazisi varligi yaklasik olarak isletmelerin ucuz yem ihtiyacinin saglanmasina katki
26 milyon ha kadardir. Yem bitkileri ekilen alan sunmasinin yaninda, c¢ayir ve meralarin asir
miktari ise son vyillarda 2.608.197 ha (Anonim, tahribatini  engelleyecek, nadas alanlarinin
2015a) olup, toplam tarim alaninin % 10’nunu azaltilmasina yardimcr  olacak, ekim nobeti
olusturmaktadir. Bu rakamlar hayvanciligi gelismis sistemlerini verimli hale getirecek ve Ulkemizde
Ulkelerle karsilastirildiginda hala olduk¢a disik bliyik boyutlara ulasmis olan erozyonu da
kalmaktadir. Dolayisiyla, yem bitkileri ekim alanlinin azaltacaktir (Serin ve Tan, 2009).
ve Uretim miktarinin arttirilmasi zorunluluk haline Bilindigi Uzere hayvansal (lretim yapan
gelmistir. Bu acgidan bakildiginda yem bitkileri isletmelerin toplam maliyetlerinin yaklasik % 70’ini
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yem giderleri olusturmaktadir. Hayvan beslemede
yem bitkilerinin kullanimi ise; yonca, korunga, ¢im,
ayrik, brom vb. bitkilerin otlari kaba yem; burgak,
koca fig, arpa ve yulaf gibi bitkilerin taneleri de kesif
yem olarak degerlendirilmesi seklinde olmaktadir.
Ulkemizde halen devam etmekte olan kaba yem
sorununun ¢6ziimda, (i) meralari i1slah etmek ve en
azindan buna kaynak olan yem bitkileri tarimini
gelistirmek, (ii) dogru Uretim yontemleri ile birim
alandan daha fazla verim almak, (iii) farkh iklim
kosullarina adapte olarak minavebeye girebilecek
alternatif yem bitkileri tiir ve gesitlerini artirmakla
mimkiandar (Altin ve ark., 2011). Bu amagla,
llkemizde oOzellikle su sikintisi olan yerlerde ekim
alani, son yillarda artan 6énemli bir yem bitkisi de

yaygin  murdimik olarak bilinen  Lathyrus
sativus’dur.
Murdimik cinsi  (Lathyrus) baklagiller

familyasinda (Fabaceae/Leguminosea) yer almakta
ve icerisinde tek veya c¢ok vyilik 160 tir
bulunmaktadir (Plitmann ve ark., 1995). Lathyrus
cinsinin tlir ve ¢esit zenginligi gosterdigi alanlar
olarak ise Akdeniz havzasi, On Asya, Kuzey Amerika
ve Guney Amerika’nin sicak bolgeleri
gosterilmektedir (Jackson ve Yunus, 1984).
Hindistan, Suriye, Fransa basta olmak tizere bircok
lokasyondan olusan mirdiimiik gen havuzu, ICARDA
kayitlarina gore 4000 genetik olarak farkhhk
gosteren bitkisel materyale sahiptir (Dahiya 1976).
Lathyrus tirlerinin ¢ogu sicak bolgelere adapte
olmus olmasinin yaninda, Afrika’nin tropikal
yerlerinde ylksek kisimlarda da bulunabilmektedir.
Ote yandan bu gen havuzu bircok endemik tiirii de
barindirmaktadir (Schaefer ve ark., 2012). Avrupa
florasinda 54 (Tutin, 1981), Tirkiye florasinda ise
18'i endemik olmak tizere 58 tiir bulunmakta ve bu
tirler daha ¢ok Dogu ve Giney Dogu Anadolu
bolgelerinde yayilis gostermektedir (Davis, 1970).
Lathyrus cinsi genel olarak 2n=14 diploid kromozom
sayisina sahip olup, zor c¢evre sartlarina olan
toleransi ve ODAP (B-N-oxalyl-L-a,B-
diaminopropionic asit) Uretiminden sorumlu
genlerin lokasyonlari bilinmemektedir. Bazi cinslerin
kromozom sayilari ise 2n=28 ve 2n=42 seklinde olup
autopolyploid yapidadir. Ayrica dogada bu
autopolyploid tirlerin diploid varyetelerine de
rastlanilmistir (Schaefer ve ark., 2012).

Gecgmiste Giineydogu Anadolu Bolgesi’'nde 6zellikle
daneleri ¢ift stiren hayvanlara yedirilmek suretiyle
yerel cesitlerle yetistiriciligi yapilan mirdimuk,
kurak gegen yillarda da insan beslenmesinde de
kullaniimistir. Kurakhga ve asiri yagislara dayanikli
olan mirdimiugin ekim nobeti sistemi icerisinde
yver almasinin, Ulkemizde hayvanciligin ihtiyag
duydugu kaliteli kaba yemi saglayacagl ve ayni
zamanda topraga azot baglayarak toprak yapisinin

18

iyilestiriimesine katki saglayacagi bildirilmektedir
(Sayar ve Han, 2014).

Tarimsal dretim agisindan birgok Gstiln
ozellige sahip olan yaygin mirdimuk, diger birgok
baklagil  bitkisinin de icerdigi, beslenme
bozukluklarina sebep olan maddeler
icerebilmektedir. Bunlardan en 0Onemlisi ODAP
olarak bilinen B-N-oxalyl-L-a,B-diaminopropionic
asittir (Yan ve ark., 2006). Dogal ortamda ODAP, a
ve B olmak Uzere 2 izomer forma sahiptir. a-ODAP
zararh etki bakimindan daha az toksik etkiye sahip
olup toplam ODAP’in %5’i kadardir. ODAP’In %95'lik
kismini ise B-ODAP olusturmaktadir (De Bruyn ve
ark., 1994; Harrison ve ark., 1977). Birgok arastirici
tarafindan, mirdimigin beslenmeyle ilgili olarak
baslica probleminin tohumlarinda icerdigi B-ODAP
oldugu bildirilmektedir (Akalu ve ark., 1998; Zhao ve
ark., 1999; Kuo ve ark., 2000; Kumar ve ark.,2011).
Lathyrus tirlerini tiketen insan ve hayvanlarda bu
kimyasal maddelere bagh sinir sistemi hastaliklari
gorilmekte olup bunlara genel olarak lathyrism
hastaligi adi verilmektedir (Yan ve ark., 2006;
Siddique ve ark., 2006; Grela ve ark., 2010;
Woldeamanue ve ark., 2012; Hillocks ve Maruthi,
2012). Lathyrus tirlerinin ODAP igerigi genellikle
genetik olarak kontrol edilmekte olsa da cevre ve
iklim sartlarindan da blylk olclde
etkilenebilmektedir (Campbell, 1997; Grela ve ark.,
2001; Xiong ve ark., 2006; Basaran ve ark., 2007;
Talukdar, 2011).

igerdigi bu zehirli maddelerden dolay gegmis
yilllarda geri plana atilmis bir bitki olan yaygin
mirdimiik, giinimiizde Irak, iran, Suriye, Pakistan
gibi Dinya’nin bircok tropik ve vyari tropik
Ulkelerinde basarili bir sekilde yetistiriimekte ve
“Grass pea, Almorta, Khesari, Gilban, Guaya, Matri
ve Gesette” gibi yoresel isimlerle taninmaktadir.
Etiyopya ise yaygin mirdimugun birinci derece
orijini olarak bilinmektedir (Girma ve Korbu, 2012).
Yaygin Miirdiimiigiin Bitkisel Ozellikleri ve
Tarimsal Gnemi

Yaygin mirdimik, 20-90 cm boylanabilen
sarilici gévde yapisina sahip tek yillik bir bitki olup
kazik kokladir. Govdesi 4-6 mm genigliginde, yaprak
sapl olduk¢a uzun ve kanatli, dallanmis bir silik
yapisi olan, 5-7 yaprakgiktan olusan yapraklari 5-15
cm uzunlugunda olabilir. Baklalarn ise 3-4 cm
uzunlukta, 1-2 cm genislikte ve 6 mm kalinlkta olup
icerisinde 1-6 adet beyaz, gri veya sari renkte tohum
bulundurur (Karadag, 2009). Tohumlari ise, % 18.2-
34.6 protein, % 0.6 yag, % 58.2 karbonhidrat, % 1.5
siikroz, % 1.5 lignin ve diger maddeleri igermektedir
(Girma ve Korbu, 2012). Yaygin mirdimagiin besin
elementi kompozisyonu diger  baklagillerle
karsilastirildiginda, bezelye (Pisum sativum) ve
bakla (Vicia sativa) ile benzerlik gostermekle birlikte
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daha distik yag ve daha yliksek nisasta icerigine
sahip oldugu goérilmektedir. Protein igerigi
acisindan ise bezelye ve bakladan yiiksek ama soya
fasulyesinden daha disuktir (Hanbury ve ark.,
2000). Amino asit profili de diger baklagillerle
benzerlik gdstermekte olup, lysine yoniinden daha
zengin, silfiir amino asitleri yoniinden yetersizdir
(Grela ve ark., 2010).

Mirdlmiik, yetistiricilik sartlari bakimindan
minimum ihtiyaclari ve en kotl iklimsel kosullar
altinda bile iyi dizeyde verim verebilmesi ile
Hindistan, Banglades, Nepal ve Etiyopya gibi
tlkelerde tarimsal Gretimin bilesenlerini
tamamlayici 6zelligi nedeniyle yetistiriimektedir. Bu
bitki ekstrem kurak kosullara toleransli oldugu gibi,
ayni zamanda sel baskini gibi durumlarda koklerinin
havasiz ortamda kalmasina karsida oldukga
direnclidir (Campbell ve ark., 1994). Diger yandan,
Noto ve ark.,, (2001) ve Talukdar (2011),
mirdimagin kurakliga, soguklara ve orta derecede
tuzluluga toleransli bir bitki oldugunu, cok farkl
ikim ve toprak kosullarinda yetisebildigini
bildirmektedirler.

Bunlara ilave olarak bitkinin hastalik, zararh
ve yabanci otlarla miicadele glci de oldukga ylksek
oldugu da bilinmektedir (Das, 2000). Yaygin
Mirdimik bircok hastallk ve zararlilardan
etkilenmedigi gibi, antraknoz (Mycosphaerella
pinodes), kiilleme (Erisyphe spp.) ve mildiyo
(Peronospora spp.) gibi 6nemli hastaliklara dayanim
kaynagi olarak gosterilmektedir (Campbell, 1997).

Bir baklagil bitkisi olarak yaygin mirdimik,
yillik 10.8-12.5 kg da™* azotu topraga baglamaktadir.
Murdimuk tarafindan topraga baglanan bu azot,
hem bitkinin kendi azot ihtiyacini hem de sonraki
doénemde yetistirilecek olan bitkilerin azot ihtiyacini
karsilamak Uzere topragin azot dengesinin
ayarlanmasinda pozitif etkilerde bulunmaktadir
(Kumar ve ark., 2011).

Yaygin Miirdiimiikle ilgili Islah Calismalari

Yaygin mirdimdik bitkisinin oldukga yararh
yonlerine  ragmen, bitkiyi tarimsal agidan
gelistirmeye yonelik bilimsel ¢alismalar yakin
zamana kadar c¢ok sinirli kalmistir. Mirdimuik
Uzerine gelistirme ¢alismalari 1989 yilinda ICARDA
tarafindan baslatilmistir. Bu gecikmenin baslica
sebeplerinden birisi de asiri tiketimden dolayi
hayvanlarda ve insanlarda gorilen sinir sistemi
bozukluklaridir (Jackson ve Yunus, 1984).

Yaygin mirdimik cesitlerinde, diisik ODAP
icerigi ve yuksek verim potansiyeline sahip cesit
gelistirmeye yonelik islah ¢alismalarinda (i) cok zor
cevre sartlarinda glvenilir gida  Gretimini
gerceklestirmek, (ii) distuk girdili hayvan besleme,
(iii) erozyonla micadelede orticli bitki olarak
kullanilabilmesi gibi 3 temel hedefin bulundugu
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gorulmektedir (Kumar ve ark., 2011). Zehirli
iceriginden dolayi bazi llkelerde tohum satislarinin
bile yasakh olmasi nedeniyle miirdimuk bitkisinin
islah galismalari sinirli kalmis olmasina ragmen
disuk zehirli maddeler iceren hatlari da elde
edilmistir. Bu haliyle, mirdimik tarimi bazi
Ulkelerde hayvan besleme ve yer ortiicu bitki olarak
degerlendirilmek suretiyle artmaktadir (Hillocks ve
Maruthi, 2012).

MUrdimigin zararh etkilerinden
korunabilmek icin ODAP igerigi duslik cesitlerin
yetistiriimesi blylk 6nem tasimaktadir. Bitkilerin
ODAP igeriginin gevre sartlarindan etkilenmesi ve
yillar arasinda farkhlik gostermesi disiik ODAP
icerikli gesitlerin gelistirilmesini zorlastirmaktadir
(Hanbury ve ark., 2000; Kumar ve ark., 2011; Lioi ve
Galasso, 2013). Diger yandan, mirdimik yabanci
dollenebildigi  icin, zaman igerisinde  ¢esit
ozelliklerinde aclimalar ve degismeler
olabilmektedir (Hanbury ve ark., 2005; Yan ve ark.,
2006). Avustralya’da ilk defa islah edilmis olan
disuk ODAP igerikli mirdimiik c¢esidi “Corea”
yaklagik olarak % 0.05 dizeyinde ODAP
icermektedir (Hanbury ve ark., 2005). Gusmao ve
ark., (2012) Corea murdimik gesidinin kurakhga (su
kisithhg1)  tepkisini  olgmek icin  yaptiklari
calismalarinda; (i) ciceklenme ve gelisme siresi
azaldigi, (ii) cicek, meyve ve oviil kurumasinin
arttigini, dolayisiyla tohum veriminin azaldigini ama
disiik ODAP igeriginin ayni sekilde korundugunu
tespit etmislerdir.

Yaygin mirdimiik hatlarinda yapilan islah
calismalari  Ozetlenecek  olursa;  murdimik
gelistirme ve iyilestirme programlarinin en g¢ok
dikkat gcekenleri Hindistan’da (Sharma ve ark., 1997;
Santha ve Mehta, 2001), Banglades’te (Rahman ve
ark., 2001), Avustralya’da (McCutchan, 2003) ve
ICARDA’da (Kumar ve ark., 2011) yurutiulmektedir.
Bu ¢alismalardan elde edilen sonuclara goére; disiik
ODAP igerigi genellikle ge¢ ciceklenme ve disuk
verim gibi istenmeyen 6zelliklerle baglantih
olmaktadir. Ancak, diisiik ODAP ve yiksek verimin
birlestirildigi cesitlerde gelistirilmistir (Kumar ve
ark., 2011). Hindistan’da 1.5 ton/ha ve %0.08 ODAP
icerigine sahip “Prateek” ve “Mahateora” adh 2
cesit tescil edilmistir. Yine, Banglades’'te “Khesari 1
ve 2”; Etiyopya’da “Wasie”, Kazakistan’da Ali-Bar
(200-300 mm yagista yetisebilen) ve Avustralya’da
“Chalus” (%26.5 protein iceren) ve “Ceora“ gibi
diisik ODAP icerigine sahip gesitler tescil edilmistir
(Kumar ve ark., 2011).

Ulkemizde ise vyapilmis az sayida 1slah
¢alismalari sonucu Tarla Bitkileri Merkez Arastirma
Enstitisli tarafindan 2001 yilinda tescil edilmis
Giirbiiz-2001 ve Gaziosmanpasa Universitesi Ziraat
Faklltesi tarafindan 2013 yilinda tescil edilmis
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Karadag, iptas ve Eren olmak {izere toplam 4 cesit
bulunmaktadir (Anonim, 2015b).

Danya’nin degisik Ulkelerinde yapilan islah
calismalari yiksek verim, yliksek protein icerigi ve
diisik ODAP igerigine odaklanmisken, tlkemizde
yapilan ¢ok az sayidaki arastirmalarda ODAP
iceriginin  belirlenmesi  konusu ele alinmaya
baslanmistir.  Bu arastirmalar elimizde vyerel
cesitlerin ODAP igerigi bakimindan kabul edilebilir
sinirlar  icerisinde  oldugunu  gostermektedir
(Karadeniz ve ark.,2010; Basaran ve ark., 2013; Onar
ve ark., 2014). Benzer sekilde, bazi arastiricilar da
yaygin mirdimik genotiplerinin  incelenmesi
sonucunda en disiik ODAP igerigine Turkiye, Kibris
ve Suriye gibi llkelerden elde ettikleri materyallerin
sahip oldugunu bildirmektedir (Aletor ve ark.,
1994). Bu calisma sonuglari, yaygin miirdimik
bitkisi 1slah c¢alismalari agisindan Ulkesel gen
kaynaklarimizin cok elverisli oldugunu
gostermektedir.

Tiirkiye’de Yaygin Miirdiimiik Yetistiriciligi
Mirdlmik tirleri Ttrkiye’nin her bélgesinde
dogal olarak yetismektedir. Literatir bilgileri
incelendiginde (Karadag ve ark., 2004; Kendir, 1999;
Tirk ve ark., 2007; Sabanci ve Ozpinar, 2001)
mirdamik tarlerinin genellikle Dogu ve Glineydogu
Anadolu Bolgeleri'nde vyayilis gosterdigi, Orta
Karadeniz Bolgesi Samsun ili cevrelerinde de
gorilmekte  oldugu anlasiimaktadir.  Ancak,
Ulkemizde sinirli miktarda da olsa yaygin murdiimik
olarak bilenen L. sativus tarimi yapilmaktadir. Bu
tirler hem yem bitkisi olarak hem de insan yiyecegi
olarak degerlendirilmektedir (Geng ve Sahin, 2001).
Ulkemizde yaygin mirdimik tiriine ait,
2001 yilinda tescil edilmis Gurb{z-2001 ve 2013
yilinda tescil edilmis Karadag, iptas ve Eren olmak
lzere toplam 4 cgesit bulunmaktadir. Bu gesitlerin
Ulkemizde ekim alaninin ne kadar oldugu
konusunda net bir bilgi olmamakla beraber, yaygin
miirdimukle ilgili Uretim alanlari ve miktarlar
Cizelge 1 de gorilmektedir. Bu nedenle, Turkiye’de
yetistirilen yaygin mirdiimik cesitlerinin buyuk bir
olasilikla tamami kdy cesidi veya popilasyon olmasi
olasiligi oldukca yliksektir. Cizelge 1 de gorildigi
gibi yaygin mirdimigin ekim alani ve dretim
miktari Gida Tarim ve Hayvancilik Bakanhgi’'nin
destekleme programlari sayesinde, son yillarda artis
gostermistir. 2014 yih itibariyle 12.725 da alanda
dane (retimi icin, 231.804 da alanda da vyesil ot
Gretimi icin ekim vyapimistir. Bu ekim yapilan
alanlardan 1.291 ton dane ve 146.812 ton yesil ot
elde edilmis ve ortalama dane verimi 100 kg da?,
ortalama vyesil ot verimi ise 650 kg da™' olarak
belirtilmistir. Bu istatistiksel veriler asagida
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sunulmus olan bilimsel calisma sonuglarina goére
oldukea distk diizeyde kamistir. Bu sonug, verilerin
kayit altina alinmasinda yasana sikintilardan
kaynaklanmis olabilecegi gibi, Ureticilerin bu bitki
icin yetistiricilik tekniklerine yeni adapte olmaya
baglamasi ile agiklanabilir.

Son yillarda Tirkiye’'de Gida Tarim
Hayvancilik Bakanhg’’'nin yem bitkileri ekilisine
vermis oldugu destekler sayesinde, mirdiimik
tariminda ¢ok buyik artis meydana gelmistir. Bu
artis 6zellikle Gliney Dogu Anadolu ve Dogu Anadolu
Bolgelerinde yasanmis ve bu bolgelerde birgok gifti
yillar sonra tekrar mirdimik ekimine baslamistir.
Kurakligin yaygin olarak yasandig bu
bolgelerimizde, yaygin miirdiimik ¢ogunlukla dane
Uretimi  amaciyla  yetistirilmektedir. ~ Yaygin
mirdamikle ilgili Glkemizde son vyillarda yapilan
calismalardan  bazilarinin ~ sonuglari  asagida
verilmistir.  Kendir (1999), Ankara kosullarinda
yaptigi calismada, miirdiimikte bitki boyunu 90.83-
132.83 cm, dal sayisini 5.50-7.50 adet, bakla sayisini
12.17-20.83 adet, ilk baklanin yerden yuksekligini
19.33-30.83 cm, bakla boyunu 30.00-35.67 mm,
baklada tohum sayisini 3.00-3.83 adet, biyolojik
verimini 529.42-891.52 kg da’l, tane verimini
153.87-277.77 kg dal, hasat indeksini % 23.27-
32.93 ve bin tane agirligi 105.42-170.69 g olarak
saptamistir. Karadag ve ark. (2004), Turkiye'nin yari
kurak bolgelerinde miirdimigin agronomik
potansiyeli lzerine yUritmis olduklar  bir
denemede, ortalama yas ot verimini 774.3-1722.2
kg dal, kuru madde verimini 159.6-326.9 kg da,
biyolojik verimi 456.6-685.8 kg da!, tohum verimini
102.9-168.1 kg da'!, saman verimini 353.7- 526.2 kg
da?l, bin tane agirhgini 170.2-204.5 g ve hasat
indeksini % 22.0-27.3 olarak saptamiglardir.

Bucak (2009), Sanliurfa’da 10 murdumik

hatti izerinde yaptig bir arastirmada bitki boyunu
25.34-32.91 cm, bakla sayisini  15.15-22.63
bakla/bitki, bakla boyunu 23.68-27.58 mm, bakla
enini 7.94-9.90 mm, baklada tohum sayisini 2.59-
4.32 adet/bakla, bitki basina tohum agirligini 3.22-
5.46 g, 1000 dane agirligini 84.48-119.40 g, biyolojik
verimi 330.24-413.89 kg da?® ve tohum verimini
95.60-174.68 kg daolarak saptamistir.
Bu sonuglar su probleminin oldugu durumlarda bu
bitkiden elde edilen verimlerin 6nemini ortaya
koymaktadir. Ulkemizde hala biiyiik bir nadas alanin
oldugu vyerlerde vyaygin mirdimdk tarimi
yapildiginda elde edilecek tane ve otun tlkemiz yem
acigini kapatmada fayda saglayacagini
gostermektedir.
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Cizelge 1. Turkiye’de yaygin mirdimgun ekim alani ve verim degerleri.

Yillar Uriin Ekilen alan (da) Uretim (ton) Verim (kg da’?)
Dane 12.725 1.291 101

2014 Yesil Ot 231.804 146.812 637
Dane 15.361 1.482 99

2013 Yesil Ot 235.491 158.671 678
Dane 71.862 6.399 90

2012 Yesil Ot 278.617 169.419 617

2011 Dane 61.866 6.739 109

2010 Dane 66.680 6.826 103

(Anonim, 2015a)

Sonug ve Oneriler

iklim degisikliklerinin etkisi ile dogal afetlerin
daha sik gorildiigu ve gida fiyatlarinin stirekli arttigi
ginimuizde, diger baklagillerin ekonomik olarak
yetistirilemedigi kosullar altinda muardimagiin
insan ve hayvan beslemede saglayacagi yararlari goz
ardi etmememiz gerekmektedir (Hillocks ve
Maruthi, 2012). Son yillarda kiresel iklim
degisikligine bagh yiksek sicaklik ve kuraklik
tehlikesinin yaninda tarimsal Uretimde kullanilan
yogun kimyasallarin, dogal kaynaklarda olusturdugu
kirlilik tehlikesi nedeniyle, (i) Gretimi sirasinda ¢ok
distuk dizeyde girdiye ihtiya¢ duyan, (ii) kurakhga
oldukga toleransli olan, (iii) fakir topraklarda
basariyla yetisebilen ve (iv) kisa streli su birikmesine
dayanabilen mdurdimik bitkisinin 6nemi hem
lilkemizde hem de biitiin diinyada artmaktadir.
Ancak, llkemizde gelecekte ortaya cikabilecek bu
ihtiyaci karsilayabilecek uygun cesitlerin sayisinin
arttirlmasi amaciyla, dogal gen kaynaklarini da
kapsayan islah  programlarinin  yiritlilmesi
gerekmektedir.
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Ozet

Bu calisma, Erzurum ili Hinis ilcesi'ndeki siit sigirciligi isletmelerinin hayvan sagligi, veteriner saglik
hizmetleri ve yetistirici memnuniyetini degerlendirmek amaciyla yirattilmustir. Bu amagla, 378 sit sigiri
isletmesinde isletme sahipleriyle yapilan anket calismasi sonucu elde edilen veriler analiz edilmistir. Hinis
ilcesi'ndeki sigir yetistiricilerinin % 4’0 diizenli olarak veterinerlik hizmeti alirken, yetistiricilerin % 67’si veteriner
saglik hizmetini daha ¢ok devletten aldiklarini ifade etmislerdir. isletmelerin % 73’iinde en ¢ok gériilen saglik
sorununun giic dogum oldugu belirlenmistir. Ayrica, dogumdan sonra buzagilara gébek kordonu bakimi yapan
isletmelerin orani % 45 olarak tespit edilmistir. Yetistiricilerin % 44’0 sut sigircihg Gretim faaliyetini yapmaktan
memnun olduklarini dile getirmisler. Yetistiricilerin % 79’0 sut sigircihigini gegim kaynagi olarak yaptigini ve %
82’sinin devletten oncelikli olarak kredi desteklerinin saglanmasini istemislerdir. Sonug olarak bu ilgede veteriner
saglk hizmetinin yayginlastiriimasi ve Ozellikle bu konuda devletin yetistiricileri tesvik etmesi, gerekli olan
desteklerin Gida Tarim ve Hayvancilik Bakanligi tarafindan yapilmasi gerekmektedir.

Anahtar kelimeler: Erzurum, Hinis, stt sigirciligl, hayvan saghgi

Animal Health, Veterinary Health Services and Satisfaction of the Producer: An Example of
Hinis County of Erzurum Province

Abstract

The study was conducted to evaluate veterinary health services and satisfaction of the cattle producers
as well as animal health in cattle enterprises in Hinis County of Erzurum Province. For this purpose, data obtained
from 378 cattle enterprises as a result of survey work carried out with owners of the cattle enterprises were
analysed. While 4 % of the cattle breeders have been receiving regularly veterinary service, 67 % of them
expressed that they have been receiving the veterinary health service from official veterinaries of the Ministry
of Agriculture. It was determined that the most common health problem appeared in 73 % of the enterprises is
difficult labour. Additionally, percentage of the enterprises which make umbilical cord care was determined as
45 %. Forty-four % of the cattle breeders indicated that they are satisfied from dairy cattle production. Rearing
of dairy cattle are the main job of the 79 % of the cattle breeders and 82 % of them asked credit support from
ministry of Agriculture. In conclusion, veterinary health service has to be spread in this county, and cattle
breeders should be encouraged in this subject by the official people as well as all required supports has to be
made by the Ministry of Food, Agriculture and Livestock.

Key words: Erzurum, Hinis, dairy cattle, animal health

Giris devam etmektedir (Ozyiirek ve ark. 2014; Coban vd.

Turkiye’de degisik cografik bolgelerde 2013; Unalan ve ark. 2013; Seker ve ark. 2012). Bu
mevcut hayvancilik isletmelerinin yapisal c¢alismalarda, hayvan yetistiricilerinin  hayvan
ozelliklerini ortaya koymak (zere yiritilen yetistirme, besleme, barindirma ve hayvan saghgi
arastirmalarin sayilari son yillarda artan bir hizla konularinda bilgi seviyeleri ile karsilasilan
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problemler ortaya konularak, s6z konusu sorunlarin
bolgesel bazda ¢oziimlenmesine yonelik verilerin ve
onerilerin  ortaya konulmasina c¢alisilmaktadir.
Hayvancilik sektorinin (et ve siit) gelistirilmesi,
kirsal alandan kentlere olan dis gogln gergeklestigi,
hayvan ureticisinin refah payinin giderek azaldigi ve
issizligin arttigr glinimizde olduk¢a 6nem arz
etmektedir. Bu acgidan, bolgedeki isletme
sahiplerinin sosyo-ekonomik yapisi ve teknik bilgi
dizeylerinin bilinmesi faydal olacaktir. Yapilan
hayvancilik faaliyetinin ekonomik yéni ve yapisinin
saptanmasina yonelik arastirmalar, hayvansal ve
bitkisel verim artisinin saglanamamasina neden
olan sorunlarin bilinmesi ve bu sorunlarin
¢6zlimiine iliskin 6nerilerin saptanmasi agisindan da
yararh olabilir.

Erzurum ili'nin giiney ilgelerinden birisi olan
Hinis llgesi'nde, 2014 vyili itibariyle 5190 adet
isletmede yetistirilen blytikbas hayvan varligi
38483 bastir. S6z konusu toplam biylkbas hayvan
varhginin % 8.33'Una yerli sigirlar, % 11.65'i kiltir
irki sigirlar, % 79.77’sini melez sigirlar ve % 0.22’sini
mandalar olusturmaktadir. (TUIK, 2015). Gerek
cografik ve gerekse iklim kosullari agisindan il
merkezinden farkhliklar arz eden ilcede, herhangi
bir olcekte sanayinin gelismemis olmasi nedeniyle,
hayvansal ve bitkisel Gretim halkin 6nemli gegim
kaynagini olusturmaktadir.

Bu arastirmada, hayvanciligin  yore
ekonomisinin temelini olusturdugu Hinis ilgesi'nde,
sigircihk isletmelerinde barindirilan hayvanlarin
saghgl, veteriner saghk hizmetleri ve yetistiricilerin
bu isi yapma memnuniyeti agisindan incelenmeye
calisiimistir. Boylece, bu 6zellikler hakkinda bilgi
sahibi olunarak, konuile ilgili sorunlari belirlemek ve
isletmelerin verim artislarina katkida bulunabilecek
¢6zlim Onerilerinde bulunmak bu c¢alismanin temel
amaglarini olusturmaktadir.

Materyal ve Yontem

Erzurum ili Himis llgesinin  Tarim llge
Mudurligi’'niin kayitlarina goére ilcede 2014 vili
itibariyle sigircilikla ugrasan isletme sayisi toplam
5190 adettir. Anket sayisinin belirlemesinde Oransal
Ornekleme Yéntemi kullanilmis ve % 95 giiven
araligl, %5 hata payi kullanilarak 6rnek biyuklGgu
hesaplanmistir (Newbold, 1995). Bu amacla asagida
belirtilen formdil ile anket sayisi belirlenmistir (Yildiz
ve Bircan 2006).

Arastirmada maksimum 6rnek hacmine
ulasilmak istenmistir. Bu amagla p: 0.50 ve (1 — p):
0.50 alinmistir. Arastirmada anket sayist % 5
artirilarak Hinis iigesi'nde toplam 378 iretici ile yiiz
ylize goruslilmistir. Elde edilen toplam verilerin
dokimi  yapildiktan  sonra  egitim  durumu
(Okuryazar degilim, ilkokul terk, ilkokul mezunu,
Ortaokul mezunu, Lise mezunu ve Universite
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mezunu) ve deneyim (0-10, 11-20, 21-30, 30+ yil)
seklinde siniflandirilmis ve incelenen parametrelere
etkisi istatistiksel olarak analiz edilmistir. Anket
sonucu toplanan veriler Excel 2010 ve SPSS (2004)

13.0 istatistik paket programlarinda analiz
edilmistir.  Degiskenler  arasindaki iligkilerin
belirlenmesinde ki  kare  bagimsizlik  testi

uygulanmistir. Arastirmada elde edilen sonuglar
uygun grafikler olusturularak degerlendirilmistir.

N*p*(1-p)
ns —
(N-1)*c% +p*(1-p)

Formilde;

n: Ornek biyiklGgi,

N: Uretici sayisi,

o%p: Oranin varyansi,

Zo/2: Z cetvel degeri

P: isletme sayisinin popilasyondaki oranini
gostermektedir.

Bulgular ve Tartisma
Hayvan saghg ve veteriner saghk hizmeti alma
durumu

Yetistiricilerin  beyanlarina  gbre, Hinis
ilcesinde incelenen sigircilik isletmelerinde en sik
karsilasilan saglik problemi % 73 oraniyla glic dogum
olarak saptanmistir (Sekil 1). Glincel verilere gore
ilcedeki sigir varhginin % 79.77’sini melez sigirlar
olusturmakta ve bu sayi her gecen yil daha da
artmaktadir (TUIK, 2015). Yerli ineklere, damizlik
erkek hayvan olarak kaltir irki boga veya
tohumlarinin  kullanimi, isletmelerde karsilasilan
yuksek glic dogum oranin 6nemli sebeplerinden
birini teskil edebilir.

Yapilan diger c¢alismalarda isletmelerde
gorilen glic dogum oranlarini Koése (2006) % 60,
Kaygisiz ve ark. (2008) % 36 ve Tugay ve Bakir (2008)
ise % 22.5 olarak bildirilmistir. Diger bir ¢alismada
ise en sik goriilen hastaliklarin % 50 ile sap, % 26 ile
brusella, % 8.5 ile mastitis, oldugu Ozyiirek ve ark.
(2014) tarafindan saptanmistir. Seker ve ark. (2012)
ve Oztiirk (2009) arastirmalarini  yirittiikleri
sigircilik isletmelerinde en fazla gorilen hastaligin
ayak ve tirnak problemleri oldugunu bildirirken,
Tatar (2007) ise mastitis olarak rapor etmistir.
Duguma et al. (2012) tarafindan Etiyopya'nin Jimma
sehrinde 54 sigir isletmesinde yaptiklari anket
calismasinda sigircilik isletmelerinde en ¢ok gorilen
hastaliklarin % 35.2 mastitis, % 14.8 i¢ parazitler, %
13 yumrulu deri hastaligi (LSD) ve % 5.6 cowdrosis
olarak saptanmistir. Yapilan baska bir arastirmada
ise, Heinrichs, et al. (1987) Pensilvanya'daki st sigiri
isletmelerinde, buzagilarin % 45.3’lGinde herhangi bir
saglik problemi goriilmedigini, % 54.7’sin de ise bir
kisim saglik problemlerinin oldugunu bildirmislerdir.
Ayni arastiricilar buzagilarda goriilen en yaygin
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saglik probleminin ise de % 39.2 oraniyla ishal edenlerin orani % 70.5 olmustur. Bu hayvanlardaki
oldugunu ifade etmislerdir. Ayni calismada, siit irki en yaygin saghk probleminin ise % 9.8 ile solunum
divelerde ise saglk problemlerinin olmadigini ifade problemlerinin olusturdugu bildirilmistir.

Yavru atma Diger

%5
Mastitis %8 0

%4

Ayak ve tirnak
problemleri (Sap)

%10 Gli¢ dogum

%73

Sekil 1. Arastirma kapsamindaki isletmelerde gorilen hastaliklar
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Sekil 2. Sigircilik isletmelerinin veteriner hekim hizmeti aliminin yetistiricilerin egitim durumlarina gére degisimi

|
|

— == S

S

‘%
§
\
\
§
\
\\
\\\
§
\
\
\
\
\
\
S
=

S =
N

Bazen

& Almiyorum

V==

N
§
N
N
N
N
N
N
N
X

\ W liiiiiiiniiaiaaiiianliiaii i

mnnnmmm,

Veteriner hekim hizmeti alim orani

1
é &l Hastalik
% gorilince
/ o

N B Dizenli
. T-l I aliyorum
= -

0-10 11-20 21-30 30+
Deneyim (Yil)

Sekil 3. Deneyim sirelerinin veteriner saglik hizmeti alimina etkileri
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Veteriner hekim hizmetlerinden duzenli
olarak yararlanma konusunda incelenen
isletmelerin % 80'ni bazen, % 10U hastalik

goriliince, % 6'sI veteriner hekim hizmeti almadigini
ve % 4’ ise diizenli veteriner saghk hizmetlerinden
faydalandiklarini ifade etmiglerdir.

Arastirma bolgesinde Universite
mezunlarinin sahip oldugu isletmelerin % 80’inin
dizenli olarak veteriner saglk hizmeti aldigini, diger
egitim seviyelerindekilerin ise, bazen veteriner
hekim hizmetine basvurduklarini bildirmislerdir.
Egitim dlzeyinin veteriner hekim hizmeti alma
konusunda 6nemli derecede bir etkiye (P<0.01)
sahip oldugu gorualmustar (Sekil 2).

Hinis ilcesi'nde sigircilik yapan
yetistiricilerden, 0-10 yil sigircilik tecriibesine sahip
isletmelerin % 36.6’sI veteriner hekim hizmetinden
yararlanmadiklarini ifade etmislerdir (Sekil 3).
Deneyim siiresinin istatistiksel olarak veteriner
saglk hizmeti alma konusunda 6nemli derecede
etkisi oldugu saptanmistir (P<0.01).

Hinis ilcesi'ndeki yetistiriciler veteriner saghk
hizmetini % 67 oraninda Tarim il Middrliiklerinden,
% 27 oraninda serbest veteriner hekimlerden ve %
6 oraninda da—belediye veteriner hekimlerinden
aldiklarini  belirtmislerdir (Sekil 4). Ayni ilde
ylratalen diger bir calismada (Coban vd. 2013), il
genelinde hayvan vyetistiricilerinin % 9’u 0Ozel
veteriner hekimlerden, % 28.2’si resmi olarak
calisan veteriner hekimlerden ve % 56.9°U ise hem
ozel ve hem de resmi veteriner hekimlerden hizmet
aldiklarini ifade etmislerdir.

Yurdumuzda diger ¢alismalar incelendiginde,
Ozyiirek ve ark. (2014) Erzincan ili Cayirli iigesi'nde
sigircilik isletmelerinde vyetistiricilerin -~ %73.3’U
hastalik goriliince, % 6.6’s1 ise dizenli veteriner
hekimlik hizmetinden yararlanildigini belirtilmistir.
Mus il'inde Seker ve ark. (2012), isletmelerin
veteriner saglk hizmeti alma konusunda hastalik
gorilince % 57.7, arada sirada alanlar % 25.2,
diizenli veteriner saghk hizmeti alanlar % 8.1 ve hig
almayanlarin oranini ise % 8.9 olarak bildirmislerdir.
Tugay ve Bakir (2008) Giresun yoresindeki
isletmelerin % 90.9’Unun veteriner hekimlik hizmeti
almadigini sadece % 6.2'sinin hastalik goriiliince
saglk hizmetine basvurdugunu ve bu hizmetin
aliminin ise % 36.7’sini devletten, % 55.3’Unl de
ozel veteriner hekimlerden sagladiklarini
bildirmislerdir.  Konya'da vyapilan bir saha
calismasinda Akkus (2009) veteriner hekim hizmeti
alma konusunda sit sigirciligi isletmelerinin % 79’G
sadece hastalik gorilince ve Mardin'de yapilan
baska bir calismada ise Oztiirk (2009) isletmelerin %
70’i hastalik goriliince saghk hizmeti aldiklarini
belirtmislerdir. Seker ve ark. (2012) saglik hizmetini
en ¢ok serbest veteriner hekimden alanlarin orani %
77.4 olarak bildirmislerdir. Kaygisiz ve ark. (2008) ise
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isletmecilerin veterinerlik hizmetinin % 29’unii
devletten, % 71’ini ise Ozel veteriner hekimden
aldiklarini ifade etmislerdir. Duguma et al. (2012)
Etyopya'nin Jimma sehrinde vyaptiklari anket
calismalarinda, sigir yetistiricilerinin % 13’UGnin
veteriner saglik hizmeti aldiklarini ifade ederken, bu
hizmeti isletmelerin % 13’Gnun Tarim
Bakanlig’’'ndan, % 37 sinin yari zamanli olarak 6zel
veteriner hekimlerden, % 25.9’0 hem ziraat ve
veterinerlik  fakilltesinden hem de  ozel
veterinerlerden, % 24.1'i ise sadece Veteriner
Fakultelerinden bu hizmeti aldiklari tespit edilmistir.

Yetistiricilerin orani % 36’sinin gebe
ineklere septisemi asisi yaptirdigi % 64’inlin ise
yaptirmadigi tespit edilmistir. Yetistiricilerin egitim
durumuna gore gebe ineklere septisemi asisi
yaptirma durumu Sekil 5’'te verilmistir. Bu sonuglara
gore ilkokul (% 64.4) ve Universite mezunlari (%
35.9) diger egitim gruplarindaki yetistiricilere gore
daha c¢ok septisemi asisi yaptirmaktadir. Gebe
ineklere septisemi asisi yaptirma Uzerine egitim
dizeyinin etkisi ¢ok 6nemli (P<0.01) oldugu da
saptanmistir.

Yetistiricilerin  sahip olduklari deneyim
siresine gore septisemi asisi yaptirma oranlari Sekil
6’da verilmistir. Deneyim siiresi arttikca septisemi
asisi uygulamasi azalmis ve sonugta 30 yil Gzeri
deneyime sahip olanlar en az oranla (% 21.1) asl
uygulamasinda bulunmuslardir. Gebe ineklere
septisemi asisi yaptirma {izerine deneyim siiresinin
etkisinin ¢ok 6nemli oldugu saptanmistir (P<0.05).
Deneyim siresi bakimindan bu uygulamayi yapan
grup % 70le 0-10 yil deneyime sahip olan
yetistiriciler olmustur. Yetistiricilerin deneyim vyili
arttikga septisemi asi uygulamasina daha az 6nem
verdikleri anlagiimaktadir.

Buzagilara septisemi serumu yaptirma
konusunda isletmelerin % 34’0 bu uygulamayi
yaptiklari ve % 64’0 ise yaptirmadiklarini ifade
etmislerdir. Buzagilari septisemi serumu yaptirma
konusunda en yiksek oranlar ilkokul mezunlari (%
52.27) ile Gniversite mezunlarinda (% 40), en diisik
oran ise okuryazar—olmayanlarda (% 5.9)
gerceklesmistir. Ancak genel bir yaklasimla Sekil 7
incelendiginde tiim egitim dlzeyi seviyelerinde bu
uygulamanin ¢ok dusik seviyelerde kaldigi
goralmektedir.  Egitim  dizeyinin  buzagilara
septisemi serumu yaptirilmasina 6nemli bir etkisinin
oldugu gorulmustir (P<0.01).

Deneyim gruplarina gore septisemi serumu
uygulamasi yaptirmalari acgisindan
degerlendirildiginde, bu uygulamay! en ¢ok yapan
grup 0-10 yil deneyime sahip olan yetistiriciler
oldugu saptanmistir (Sekil 8). Deneyim yil artik¢a
diger bir ifade ile isletme sahiplerinin yaslari
ilerledikce bu uygulamayi yapan isletme oranlari da
giderek azalmis ve 30+ yil deneyimine sahip olan
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grupta bu uygulama % 18 'e dismistiir. Ancak, herhangi bir istatistiksel etkisi olmadigi da
deneyim siresinin bu uygulamayl yapma oranina saptanmistir (P>0.05).

Tarim il Mid.
%67

. Belediye veteriner
Serbest Veteriner hekiminden

Hekimden %6
%27

Sekil 4. isletmelerin saglik hizmetini alma sekillerine gére dagilimi
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Sekil 8. Deneyimlerine gore yetistiricilerin buzagilara septisemi serumu uygulamalari

Sekil 9. Buzagilarin gébek bakimini yapma oranlari
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Calismada, dogumdan sonra buzagilara
gobek bakimi  yaplyor musunuz sorusuna
yetistiricilerin % 45’i bu uygulamay!i yaptigini, % 55'i
ise yapmadigini beyan etmislerdir (Sekil 9).

Erzincan ili Cayirli ilgesi'nde vyaptiklari
arastirmada (Ozylrek ve ark. 2014), dogumdan
sonra gobek kordonu temizligi yapan isletmelerin %
85.7 oldugunu, Unalan ve ark. (2013) Nigde ili'nde
yaptiklari bir calismada ise, gebe ineklere septisemi
asisi uygulamasi yapan isletmelerin % 50.5
oldugunu, buzagilara septisemi serumu veren
isletmelerin % 44.9 ve buzagilarin dogumdan sonra
gobek bakimi yapan isletmelerin % 72.9 oldugunu
ifade etmislerdir. Hinis llcesi'nde elde edilen
sonuglar, yurdumuzdaki diger bodlgelere kiyasla
daha dusuk ¢ikmasi yoredeki sigircilik isletmelerinin
bu konuda ciddi anlamda bilinglendirilmesi
gerektigini gostermektedir. Diger llkelerde, hayvan
saghgl  bakimindan sigircihk  isletmelerindeki
uygulamalarda, Heinrichs, et al. (1987)
Pensilvanya'da 329 sit sigin isletmesinde gebe
ineklere uygulanan saglik pratikleri bakimindan
isletmelerin agirhkl olarak (% 74.8'i) IBR uygulamasi
yaptirdiklari, Duguma et al. (2012) Etiyopya'nin
Jimma sehrinde 54 sigir isletmesinde yaptiklari
anket calismalarinda; buzagi ve gebe ineklere
septisemi uygulama sorusuna katilimcilar duzenli
olarak bir asilama yapmadiklarini ancak hastalik
ortaya ciktiginda tedavi yaptirdiklarini
belirtmislerdir.

Yetistirici memnuniyeti ve beklentileri

Hinis ilgesi’ndeki yetistiricilerin % 44’G sigir
yetistiriciliginden memnun olduklarini belirtirken, %
56’si ise bu isle ugrasmaktan memnun olmadiklarini
dile getirmisleridir. ilcede, sigir yetistiriciligi disinda
her hangi bir faaliyetle ugrasanlarin orani % 17 iken,
baska bir faaliyetle ugrasmayanlarin orani % 83
olarak tespit edilmistir. Yetistiricilerin bu isi yapma
nedenleri soruldugunda ise % 79’G gecim kaynagi
olarak, % 11’i aliskanhk, % 7’si ev ihtiyaglarini
karsilamak ve % 3l ise aile biitcesine katki saglamak
icin bu isi yaptiklarini ifade etmislerdir.

isletmelerin karsi karsiya kaldiklari en biyiik
sikinti  olarak yetistiricilerin % 50’si  pazar
ihtiyaclarinin yetersiz olusu ve ikinci en biiytk sikinti
olarak yemin pahali olmasindan sikayetci olduklari
belirtmislerdir (Sekil 10).

Yetistiricilerin  oncelikli olarak devletten

beklentileri Sekil 11'de gosterilmektedir.
isletmelerin % 82’si devletten kredi desteklerinin
oncelikli olarak saglanmasi gerektigini ifade
etmigslerdir.

Konu ile ilgili yurdumuzda vyapilan diger
¢alismalarda, Seker ve ark. (2012) yetistiricilerin %
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62.6’sinin sigir yetistirmekten memnun olmadiklari
ve sigir yetistirme disinda baska ticari faaliyetlerde
bulunanlarin oraninin % 48 oldugunu
bildirmislerdir.  Yine ayni  arastiricilar  sigir
yetistiriciligi yapma nedeni olarak, % 55.1'inin gegim
kaynagi oldugu, isletmelerinde yasanan en biyiik
sikintinin %48,7 ile yem ve yem maddelerinin pahali
olmasi ve yetistiricilerin % 42.7'nin uygun kredi
desteklerinin saglanmasini istediklerini
belirtmislerdir. Tugay ve Bakir (2008) Giresun
ili'ndeki isletmecilerin % 96’sinin  sigircihk
faaliyetinden memnun olduklarini belirtmislerdir.
isletmecilerin % 75.3’0 sigircihk disi faaliyetle
ugrasmazken, % 24.7'si baska islerle de
ugrastiklarini  bildirmislerdir. isletmecilerin sigir
yetistiriciligi yapma nedenleri sirasiyla gegim
kaynagi (% 73.7), ev ihtiyacini karsilama (% 14),
gecime ilave katki (% 9.8), aliskanlik (% 1.7) ve baska
gelir kaynagi olmamasi (% 0.8) olarak
belirtmislerdir.  Yorede sigircihktan  memnun
olmayan isletmelerin % 46.6’s1 sigirciligin  karli
olmadigini, %20’si yemin pahali olmasi ve bakimin
zor olmasini ve % 13.3’U ise pazarinin olmamasini
bildirmislerdir. Yoredeki isletmelerin en fazla
belirttikleri sorunlar yem fiyatinin yuksekligi (%
93.6), sut fiyatinin disiik olmasi (% 45), pazarlama
sikintisi (% 27.6) ve kredi (% 19.8) olarak
siralanmaktadir. isletmecilerin yetkililerden
beklentilerde kredi (% 67.6), damizlik hayvan (%
53.1) ilk sirada gelmektedir. Bunu veteriner hizmeti,
hayvancilikla ilgili teknik bilgi izlemektedir. Yoredeki
isletmelerin % 8,3’ hicbir beklentileri olmadigini
belirtmislerdir.

Konu ile ilgili diger (lkelerde yapilan
calismalarda ise, Gooneward et al. (1995)
Kanada’da yaptiklari anket ¢alismasinda

katimcilarin % 80’i 6ntimuzdeki 5 yil bu isi yapmay
planladiklarini ifade etmislerdir. Yetistiricilerin %
43’ mevcut isletmelerini devam ettireceklerini
soylerken % 49’0 ise isletmelerini blyteceklerini
ifade etmislerdir. Sigir yetistiriciligi disinda baska
faaliyeti olan isletmelerin dértte biri baska gelire
sahip oldugunu bildirmislerdir. Ayrica, sit sigircilig
isinin istikrarli olarak devam ettigini ve sadece
birkag ¢iftci bu isi birakacagini ifade etmislerdir.
Devletten oncelikli beklentileri olarak (Ureticilerin
mevcut kota ve kota fiyatlari oldugunu dile
getirmislerdir. Duguma et al. (2012) Etiyopya'nin
Jimma sehrinde yaptiklari anket calismalarinda, sigir
yetistiriciligi disinda ticari faaliyeti olanlarin % 25.9’Q
memur, % 25.9’0 emekli, % 20.4 ticaretle ugrasan,
% 11.1'i ise ev hanimi ve % 16.7’sinin ise tam
zamanh olarak isletmede c¢alistiklarini ifade
etmislerdir.
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Sekil 10. Sigircilik isletmesinde karsilagilan en 6nemli problemler

Kredi destegi
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%3

Pazarlama konusunda destek

Sekil 11. Yetistiricilerin devletten 6ncelikli beklentileri

Sonug ve Oneriler

Calisma verileri, Hinis ilgesi'ndeki sigircilikla
ugrasan 378 adet isletmeye uygulanan
anketlerden elde edilmistir. Ureticilerin % 4’0
dizenli olarak veterinerlik hizmeti alirken, bu
hizmeti alma bakimindan Universite
mezunlarinin sahip oldugu isletmelerin % 80’inin
dizenli olarak veteriner saglik hizmetinden
faydalandigi ve diger egitim seviyelerindekilerin
isletme sahipleri, veteriner hekim hizmeti alma
konusunda ise bazen basvurduklarini ifade
etmisleridir. Bu sonug, yetistiricilerin egitim
dizeylerinin artisina bagh olarak, hayvan sagligi
acisindan biling diizeyinin ve konunun énemini
anlama konularinda gelismeler go6sterdiginin
isaretleri olarak degerlendirilebilir. isletmelerin
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Damizlik temini
%6

Bilgi destegi

%8 %1

% 67'si veteriner saglk hizmetini devletten

alirken, ikinci sirada ise serbest veteriner
hekimden (isletmelerin % 27’si) bu hizmeti
aldiklarini  belirtmislerdir. Devletten alinan

veteriner saglik hizmetlerinin daha yogun olmasi
ilcede mevcut veteriner hekim sayisinin sinirli
dizeyde olmasi ve bu hizmetin devlet
kurumlarindan daha ekonomik  olarak
saglanabilmesinin bir sonucu olarak ortaya
ciktigi sdylenebilir. isletmelerin % 73’linde en
¢ok gorilen hastaligin glic dogum oldugunu
bildirmislerdir. Basarih bir sat  sigin
yetistiriciliginde temel amag yilda bir buzagi elde
etmektir. Clnkii st verim dénemi ancak
buzaginin dogmasiyla birlikte baslar. Yani diger
bir degisle stt olabilmesi icin buzaginin olmasi
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gerekmektedir. Ayrica stri  mevcudiyetinin
devamliligi da buzagilara baghdir. Diizenli olarak
veteriner hekimlik hizmetinden yararlanan
isletmelerde daha saghkli hayvanlar
yetistiriimekte buzagl olimlerinin  Oniine
gecilerek bu isi daha ekonomik olarak
yapmaktadirlar. Yetistiricilerin % 44’0 sigir
yetistiriciligi yapmaktan memnun iken, %
82’sinin  devletten oncelikli olarak kredi
desteklerinin saglanmasini gerekli gérmuslerdir.
Ozellikle geng vyetistiricilerin  hayvancilikla
ugrasmasi, hayvan yetistirmeye o6zendirilmesi
gereklidir. Bu konuda devletin vyetistiricileri
tesvik etmesi ve gerekli olan desteklerin devlet
kanaliyla yapilmasi yararh olacaktir.
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Abstract

The aim of this study was to determine the straw yields and biochemical compounds for lines and
varieties of common vetch grown under rainfed conditions in semi-arid regions of Turkey. Four common vetch
lines (Pt-41, I-3, C-5 and Pt-45) and six common vetch varieties (Emir, Kubilay-82, Uludag, Niltfer, Adana-22 and
GCubuk) were obtained from the Agricultural Faculties of Uludag, Atatirk and Cukurova Universities. Field
experiments were designed according to randomized block design with three replications during 2009. Straw
yields, crude protein (CP), acid detergent fiber (ADF), neutral detergent fiber (NDF), ash, dry matter (DM), dry
matter digestibility (DDM), dry matter intake (DMI) and relative feed value (RFV) contents of the lines and
varieties of common vetch were determined. Straw yield, DM, CP, NDF, ADF, Ash content and DDM, DMI, RFV
of vetches were significantly different (P<0.05). Straw yields ranged from 184-300 kgda™, CP content ranged
from 5.1-15.4%, ADF content ranged from 28.1-31.2%, NDF ranged from 37.4-48.1%, Ash content ranged from
4.5-10.1%, DM content ranged from 90.5-95.0%, DDM content ranged from 64.6-67.0%, DMI ranged from 2.50-
3.21% and RFV ranged from 128.1-163.6 based on the lines and varieties of common vetch. The results of this
study showed that CP, DDM and RFV of variety of Nillifer were higher than in the other lines and varieties of
common vetch. This is due to low amount of ADFand NDF.

Key words: Vicia sativa, chemical composition, straw yield, nutritive value

Yaygin Fig (Vicia sativa L.) Hat ve Cesitlerinin Verim ve Besleme Degerleri

Ozet

Bu calismanin amaci, Tirkiye’nin yarim kurak bolgelerindeki yagis kosullari altinda yetistirilen yaygin fig
cesit ve hatlarinin verimlerini ve biyokimyasal bilesiklerini belirlemektir. Materyal olarak kullanilan dort yaygin
fig hatti (PT-41, 1-3, C-5 ve Pt-45) ve alti yaygin fig cesidi (Emir, Kubilay-82, Uludag, Nillifer, Adana-22 ve Cubuk)
Uludag, Atatiirk ve Cukurova Universitelerinin Ziraat Fakiltelerinden temin edilmistir. Tarla denemeleri 2009-
2010 yillarinda tesadif bloklari deneme desenine gore li¢ tekrarlamali olarak diizenlenmistir. Arastirmada;
yaygin fig hat ve cgegsitlerinin saman verimi, ham protein, asitte ¢ézilemeyen lif (ADF), notrde ¢6ziilemeyen lif
(NDF), kil, kuru madde, kuru madde sindirilebilirligi, kuru madde tiiketimi ve nispi yem degeri belirlenmistir.
Saman verimi, kuru madde, ham protein, NDF, ADF, kil, kuru madde sindirilebilirligi, kuru madde tiiketimi ve
nispi yem degerleri bakimindan yaygin figler arasinda istatistiki olarak dnemli (P<0.05) farkliliklar bulunmustur.
Yaygin fig hat ve gesitlerine bagli olarak saman verimleri 184-300 kg da* arasinda, ham protein icerikleri%5.1-
15.4 arasinda, ADF icerikleri %28.1-31.2 arasinda, NDF icerikleri%37.4-48.1 arasinda, kil icerikleri %4.5-10.1,
kuru madde igerikleri %90.5-95.0 arasinda, kuru madde sindirilebilirligi %64.6-67.0 arasinda, kuru madde
tiketimi %2.50-3.21 arasinda ve nispi yem degeri 128.1-163.6 arasinda degisim gostermistir. Bu ¢alismanin
sonucunda, Nillifer g¢esidinin ham protein, kuru madde sindirilebilirligi ve nispi yem degeri diger yaygin fig hat
ve cesitlerinden daha yilksek tespit edilmistir. Bunun nedeni ADF ve NDF degerlerinin disiik olmasindan
kaynaklanmaktadir.

Anahtar Kelimeler: Vicia sativa, kimyasal kompozisyon, saman verimi, besleme degeri
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Introduction

The genus Vicia L. comprises approximately
190 species in the world and 64 species in Turkey
(Erik and Tarikahya, 2004; lldis, 1999). This genus is
primarily located in the Mediterranean regions
(Kupicha, 1981). Common vetch (Vicia sativa L.) is
an annual legume which is cultivated under rainfed
conditions in the semi-arid regions of Turkey and
other Mediterranean regions (lcarda, 1998).
Vetches (Vicia spp.) are legumes well adapted to
winter growth in the Mediterranean environments
throughout the world on a variety of soil types and
are used in west Asia, North Africa, Australia, and
Turkey for varied purposes such as dry matter,
silage and green manure (Abd El Moneim et al.,
1988; Acikgbz, 2001). In the extensive
Mediterranean production systems, fibrous feeds,
particularly cereal straws and stubbles, are the
most important diet ingredients for ruminants.
Although quantitatively less important, legume
straws can represent a valuable feed resource
during summer for those animals having access to
the site of grains threshing (Bruno-Soareset et al.,
2000). Since cell-wall carbohydrates are the most
important components of the straws, an efficient
microbial digestion in the rumen is crucial for their
utilization in ruminant feeding. In recent years, a
number of studies have suggested that
degradation characteristics of this type of feeds in
the rumen will provide a useful basis for the
evaluation of their nutritive value (Qrskov et al.,
1988; Shem et al., 1995). However, the available
information on the nutritive value of legume
straws is scarcer in case of cereal straws or grass
hays. Chemical compounds of common vetch lines
can be affected by adverse agricultural conditions
(Milczak et al., 2001). Increased neutral detergent
fiber (NDF) and acid detergent fiber (ADF) affect
lowering intake and digestions of the animals (Van
Soest et al., 1991; Van Soest, 1994). Higher crude
protein (CP) content is important for feeding
ruminants, while essential amino acid content is
more important than CP values for themonogastric
animals (Roy, 1981). Firincioglu et al., (2007)
reported that some variations between the
common vetch lines are in terms of toxicity levels.

The objective of this study was to determine
the straw yield and nutritive values of V. sativa
lines and varieties from Bingdl of Turkey.

Materials and Methods
The studies were
Agricultural Faculty,

conducted at the
Bingol University,
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(38°53°55.86"" N, 40°29°15.07°" E, altitude 1166 m)
in Bingol, during the growing season of 2009. Soil
sample was collected at a depth of 0 — 20 cm. The
soils texture is clay loam, available P.Os 327.5 kg
hal and available K20 1150 kg ha?, medium in
organic matter content (2.57%), pH 6.85. Average
temperatures of 12.2 and 12.2°C were recorded
between April and July during growing season of
2009 and long-term averages in Bingdl,
respectively. Total precipitations of 1212.4 and
923.8 mm were recorded between April and July
during the 2009 and long-term periods in Bingol,
respectively. Four common vetch lines (Pt-41, I-3,
C-5 and Pt-45) and six common vetch varieties
(Emir, Kubilay-82, Uludag, Nillfer, Adana-22 and
Cubuk) were obtained from the Agricultural
Faculties of Uludag, Atatirk and Cukurova
Universities. Field experiments were designed
according to randomized block design with three
replications during 2009. Seeds were sown on the
first of April, 2009 in Bingdl conditions. Plot size
was 5 x 1.8 m. Sowing rate was 120 kg ha. 30 kg N
ha' and 80 kg P20s ha* were uniformly applied to
soil before sowing. Straw yield was harvested at
maturity, acid detergent fiber and neutral
detergent fibers in straw vyield were analyzed
according to Van Soest et al., (1991). Ash content
was determined by incinerating the samples in a
muffle furnace at 550°C for 4 h. Nitrogen
contenting seeds was determined by the Kjeldahl
procedure described by Nelson and Sommers
(1980), and crude protein content was calculated
by multiplying the nitrogen content values by
6.25.DDM (Oba and Allen, 1999), DMI (Mertens,
1987) and RFV of samples were calculated based
on Moore and Undersander (2002) as follows:
DDM = 88.9 - (0.779 xADF %), DMI =120 / NDF%,
RFV = (DMIxDDM)/1.29.

The experimental design was completely
randomized design with 3 replications. Data were
analyzed by using the SAS packet program. The
differences between means were separated by
multiple range test of LSD (p = 0.05) (Gomez and
Gomez, 1984).

Result and Discussion

Straw yield and chemical compositions of
the lines and varieties of common vetch are given
in Table 1; dry Matter, digestibility dry matter, dry
matter intake and relative food value of the lines
and varieties of common vetch are seen in Table 2.
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Table 1. Straw yield and chemical compositions of the lines and varieties of common vetch.

Common vetches *Straw yield CP ADF NDF Ash
(kg ha) (%)

Line No: Pt-41 2503 abcd 6.3e 28.1h 42.6e 73b
Emir 1997 cd 5.4f 29.4d 44.2 d 8.5ab
Line No: I-3 2950 a 9.1b 28.7 f 38.8g 45c
Kubilay-82 2180 bcd 8.8b 30.5b 42.2f 6.7b
Line No: C-5 3000 a 7.6¢c 29.2 de 47.2b 7.6b
Uludag 2590 abc 8.9b 312a 453 ¢ 7.4b
Niltfer 2330 abcd 15.4a 29.8 ¢ 37.4h 46¢
Line No: Pt-45 2757 ab 5.1f 29.1e 42.8e 4.8c
Adana-22 2127 bed 7.0d 29.2 de 48.1a 10.1a
Cubuk 1840 d 8.8b 284¢g 47.5b 73b
Avarage 2427 8.2 29.4 43.6 6.9

*Different letters between genotypes denote significant differences (LSD test, p < 0.05); CP: crude protein; ADF: acid

detergent fiber; NDF: neutral detergent fiber.

Table 2. Dry Matter, Digestibility Dry Matter, Dry Matter Intake and Relative Food Value of the lines and

varieties of common vetch.

*DM *DDM *DMI *RFV
Common vetches %

Hat No:Pt-41 949a 67.0a 2.82 cd 146.5c
Emir 94.7 ab 66.0e 2.71e 138.8 ¢
Hat No:I-3 95.0a 66.5C 3.09b 159.5b
Kubilay-82 90.5¢ 65.1g 2.85¢c 143.6d
Hat No:C-5 94.6 ab 66.2 de 2.54¢g 1306 g
Uludag 94.4 b 64.6 h 2.65f 132.8f
Niltufer 94.9 a 65.7 f 3.21a 163.6a
Hat No:Pt-45 94.7 ab 66.3d 2.81d 144.2d
Adana-22 94.7 ab 66.2 de 2.50 h 128.1 h
Gubuk 94.4b 66.8 b 253g 1309¢
Average 94.3 66.0 2.77 141.9

*Different letters between genotypes denote significant differences (LSD test, p < 0.05).

There were significant differences among
common vetches in the straw yield and chemical
composition. Straw yield ranged from 1840.0 to
3000.0 kg ha?, depending on the lines and varieties
of common vetch. The highest straw yield was
obtained from line of C-5, while the lowest straw
yield was obtained from variety of Cubuk.
Lithourgidis et al., (2006) reported similar straw
yield, however, our straw yield was lower than the
findings of Thompson et al., (1992), Bingol et al.,
(2007), Yucel & Avci (2009) and Yavuz et al., (2011).
Ecological conditions and genotypes tested might
cause such a difference. Abd El-Moneim (1993)
stated that seed yields of Vicia species were
linearly related to total rainfall in similar ecological
conditions. Critical period of forage legumes in
terms of water is from the beginning of flowering
to seed formation (Barnes et al., 2003).

CP percentages ranged from 5.1 to 15.4%,
depending on the lines and varieties of common
vetch. The highest CP content was obtained from
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variety of NilGfer, while the lowest CP content was
obtained from line of Pt-45. These results were
higher than those reported by Bruno-Sorares et al.
(2000), while our CP content was lower than the
findings of Thompson et al., (1992), Al-Masri
(1998), Tuna et al., (2004), Lithourgiedis et al.
(2006), Bingol et al. (2007), Yicel and Avci (2009)
and Yavuz et al, (2011). Differences among
common vetches in precipitation and temperature
as well as the different lines in the field
experiments may have contributed to the
differences in protein content. ADF content ranged
from 28.1 to 31.2%, depending on the lines and
varieties of common vetch. The highest ADF
content was obtained from variety of Uludag,
while the lowest ADF was obtained from line of Pt-
41. Al-Masri (1998), Tuna et al., (2004), Bingolet
al.,(2007), Yavuz et al., (2011) and Yolcu (2011)
reported similar ADF contents, however, our ADF
contents were lower than the findings of
Thompson et al., (1992), Bruno-Sorares et al.,
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(2000), Lithourgiedis et al., (2006) and Yicel & Avci
(2009). Since, ADF values have negative correlation
with ruminant digestion (Van Soest, 1994), lower
values of ADF are preferable for the animal
production.

NDF content ranged from 37.4 to 48.1%,
depending on the lines and varieties of common
vetch. The highest NDF content was obtained from
variety of Adana-22, while the lowest NDF was
obtained from variety of Niliifer. Lithourgidis et al.
(2006), Al-Masri (1998), Tuna et al., (2004) and
Yiicel & Avci (2009) reported similar NDF contents,
however, while our NDF contents were higher than
the findings of Badrzadeh et al., (2008), Yavuz et
al., (2011) and Yolcu (2011), these results were
lower than those reported by Thompson et al.
(1992), Bruno-Sorares et al., (2000) and Bingél et
al., (2007). Since, NDF values negatively associated
with animal intake, NDF values of seeds should be
lower for monogastric and ruminant animals (Van
Soest, 1994).

Ash content ranged from 4.5 to 10.1%,
depending on the lines and varieties of common
vetch. The highest Ash content was obtained from
variety of Adana-22, while the lowest Ash was
obtained from line of I-3. Turhan et al., (1997),
Tuna et al.,, (2004) and Bingdl et al., (2007)
reported similar Ash contents, however, these
results were lower than those reported by Bruno-
Sorares et al., (2000), Tan & Celen (2001) and
Badrzadeh et al., (2008).

Dry matter (DM) contents and estimated
parameters of the lines and varieties of common
vetches are given in Table 2. The highest DM
content was obtained from the line of I-3 with
95.0%, while the lowest DM was obtained from the
variety ofKubilay-82 with 90.5%. This result is in
agreement with the findings of Tuna et al., (2004)
and Bingdl et al., (2007), but contrast with those of
Al-Masri (1998) who found that the DM content
was lowest in common vetch (Vicia sativa).

Conclusions

Straw yield ranged from 1840.0 to 3000.0 kg
ha?l, depending on the lines and varieties of
common vetch. The highest CP content was
obtained from variety of Niliifer, while the lowest
CP content was obtained from line of Pt-45. The
highest ADF content was obtained from variety of
Uludag, while the lowest ADF was obtained from
line of Pt-41. The highest NDF content was
obtained from variety of Adana-22, while the
lowest NDF was obtained from variety of NilUfer
Estimated parameters (DDM, DMI and RFV) of
common vetches were statistically significantly
influenced by lines and varieties. DDM, DMI and
RFV of the common vetches ranged from 64.6 to
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67.0%, from 2.50 to 3.21% and from 128.1 to
163.6, respectively. The highest DDM was obtained
from the line of Pt-41, while the lowest DDM was
obtained from the variety of Uludag. The highest
DMI and RFV were obtained from the variety of
Niltfer, while the lowest DMI and RFV were
obtained from the variety of Adana-22. The highest
Ash content was obtained from variety of Adana-
22.
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Ozet

Arastirmada, tarimsal tretim faaliyetinde bulunan Ureticilerin tarimsal 6rgiitlere tiye olmalarini etkileyen
sosyo-ekonomik 6zelliklerinin belirlenmesi amaglanmistir. Arastirmanin verileri, Van ilinde tarimsal Gretimde
bulunan ve tesadifi 6rnekleme ile belirlenen 118 isletmeden anket yoluyla elde edilmistir. Sosyo-ekonomik
ozelliklerin, Greticilerin tarimsal 6rgitlere Gye olmalarina etkisi, sirali probit model kullanilarak tahmin edilmistir.
Arastirma sonuglari, ankete katilan Greticilerin %16.9’unun higbir tarimsal 6rgiite tGye olmadigini, %$56.8’inin bir,
%19.5’inin iki ve %6.8’inin (i¢ tarimsal orgiite tiye oldugunu ortaya koymustur. Bunun yani sira arastirmada, gelir
diizeyi, arazi varlig, orgitlenme ile ilgili uzmanlardan bilgi almaya gitme, yeterli diizeyde tarimsal (iretimde
bulunma ve ilgeye gitme sikhgi degiskenlerinin daha fazla sayida tarimsal 6rgilite lye olma olasiligini pozitif,
deneyim siresi ve kiglikbas hayvan varligi sayisi degiskenlerinin ise negatif yonde 6nemli etkiye sahip oldugu
tespit edilmistir.

Anahtar kelimeler: Tarimsal Gretim, tarimda 6rgiitlenme, sirali probit, Van

A Study on Determining the Factors Affecting Organization in Agriculture: A Case in Van
Province

Abstract

This study aims to determine the socio-economical characteristics that affect the producers in the field of
agricultural production to become members of agricultural organizations. The data for the study have been
obtained from 118 enterprises through questionnaires based on random sampling. The effect of socio-economic
characteristics on the producers to become members of agricultural organizations have been estimated through
Ordered Probit Model. As a result of the study, it has been determined that 16.9% of the producers participating
in the study are not members of any organization, 56.8% are members of one organization, 19.5% are members
of two organizations, 6.8% are three or more organizations. In addition to these, it has been determined that the
variables such as income level, land ownership, looking for information from the experts on organization,
production at sufficient level, the frequency of visiting district center have positive impact on the probability of
becoming a member of agricultural organizations while the variables such as the duration of experience and the
number of ovine that the producers own have significant negative impact.

Key words: Agricultural production, organization, ordered probit, Van

Giris duslintlerek vyapilandirilan ve koordine edilen

Orgiitlenme cok farkli sekilde anlasilabilecek faaliyet sistemleri (Daft, 2004); benzer sorunlara
genis bir kavramdir. Orgiitlenme; ortak yasama, sahip bireylerin sorunlarini ¢ézmek icin bir araya
birlikte hareket etme, isbirligi yapma ve gelmeleri (Talim ve ark., 1981, inan ve ark., 2005) ve
kurumsallasma (Rehber, 2009 ); belli amaglari daha genis anlamda isbirligi, disiplin ve sorunlari
yerine getirmek icin diizenlenmis rasyonel yapilar birlikte goégusleme istek ve azmine sahip bir grup
(Selznick, 1948); belirli amaca yonelmis, dnceden kisinin belirlenmis bir hedefe ulasmak icin gerekli
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dizenlemeleri yapmak amaci ile belli kurallar
cercevesinde bir araya gelmeleri ile meydana
getirilen bir sistem (Eraktan, 2001) olarak degisik
sekillerde tanimlanabilir.

Tirkiye tariminda orgitlenme ekonomik ve
sosyal amach orgitler ve mesleki amagli 6rgutler
olmak Uzere iki grup altinda siniflandirilabilir
(Kogtlirk, 1995; Rehber, 2009). Mesleki orgitler
genellikle Ureticileri mesleki olarak temsil eden,
onlarin mesleki ve sosyo-ekonomik sorunlarini dile
getiren bu konuda politikalar olusturulmasina
calisan orgltler (Tirkiye Ziraat Odalari Birligi, Ciftgi
Dernekleri, Ciftci Mallarini Koruma Meclisleri ve
Uretici Birlikleri) (Kogtiirk ve Ozbilgin, 2004) iken,
ekonomik orgutler (tarimsal kooperatifler, kalkinma
vakiflari ve mahalli birlikler) (Anonim, 2004) ise,
esas itibariyla Uretim, girdi temini, isleme,
pazarlama vb. faaliyetleri yerine getiren
orgitlenmelerdir (Terin, 2008). Ancak, tarimda
orgitlenmenin temelini tarimsal kooperatiflerin
olusturdugu soylenebilir (Sahin ve ark. 2013).

Tarimsal Uretimde orgitlenmenin  temel
amaci, tarim kesiminde verimliligi yikseltmek ve
tretimden tiketim asamasina kadar tarimsal
Urinlerin degerlendirilmesini saglayarak Ureticinin
gelirini ve pazardaki konumunu iyilestirmektedir
(inan ve ark., 2000). Tarim sektdriinde yasanan
sorunlarin asgari diizeye indirilmesi ve bunun yani
sira tarimsal Uretimde kaliteyi artirip, verimliligi
yiikseltmek; dolayisiyla tarim ile ugrasanlarin yasam
dizeylerini iyilestirmenin ve kaynaklari kit olan
ureticilerin gelirini artirmanin en 6nemli yollarindan
biri, Ureticilerin etkili bir bicimde oOrgutlenmesini
saglamaktir (inan ve ark. 2000; inan ve ark. 2005).

Bu c¢alismanin amaci, Van ilinde tarimsal
tretim faaliyetinde bulunan dUreticilerin, tarimsal
orgitlere Gye olmalarina etki eden sosyo-ekonomik
ozelliklerin belirlenmesidir.

Materyal ve Yontem

Arastirmanin baslica materyalini, Van ili ve
ilcelerinde tarimsal tGretimde bulunan Ureticilerden
anket  yoluyla toplanan birincil veriler
olusturmaktadir. ilgelerin segimi, agro-ekolojik alt
bolgeler dikkate alinarak, her bélgeden bir ilge
olacak sekilde belirlenmistir. Buna gore birinci agro
ekolojik alt boélgeden Ercis, ikinci agro ekolojik
bolgeden Ozalp ve {ciincii agro ekolojik alt
bolgeden Catak tesadiifi olarak belirlenmistir.

Belirlenen ilgelerde koylerin segimi Tarim il
ve ilce midirlugindeki yetkililer ile gorusilerek
ilceyi  sosyo-ekonomik ve tarimsal Uretim
bakimindan temsil edebilecek, ulasim imkanlarinin
nispeten daha kolay oldugu koyler tespit edilmistir.
Bu kapsamda her ilceden 4 koy olmak lizere toplam
12 kéy belirlenmistir. Ornek hacmi tarimsal
Gretimde bulunan toplam 1180 adet tarim isletmesi
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arasindan basit tesadiifi 6rnekleme yontemiyle
(Newbold, 1995) 118 isletme olarak belirlenmistir.
Ornek sayisi, secilen koylerdeki iretici sayilarina
gore oransal olarak dagitilmistir (Cochran, 1977).
Anketler 1 Kasim-15 Aralik 2006 tarihleri arasinda
yapilmistir. Arastirma kapsaminda Ureticilerin aktif
olarak faaliyette bulunduklari tarimsal orgutler,
Ziraat  Odalan  Birligi, Tarimsal  Kalkinma
Kooperatifleri, Tarim Kredi Kooperatifi ve Pancar
Ekicileri Kooperatifidir.

Bagimli degiskenin kategorik veya ordinal
oldugu durumlarda sirali (ordered) logit veya probit
olasilik tahmin edicileri kullanilabilir. Her iki yontemde
de Maksimum En Gok Benzerlik fonksiyonlari kullanir.
Sirall  probit model normal olasiik dagiimina
dayanirken, sirali logit model standardize edilmis
lojistik olasilik dagiimindan turetilir (McKelvey ve
Zavoina, 1975; Akin ve ark., 2000; Emeg, 2002). Sirali
probit modelini sirali logit modelinden ayiran ozellik,
hatalarin ~ normal  dagimasidir.  Arastirmada,
Ureticilerin Uye olduklar tarimsal 6rgiit sayisina etki
eden faktorlerin etkisi srall  probit model
tahminlenmesi yardimiyla analiz edilmistir.

Sirali probit modelinde gozlenebilir, aralikli ve
sirali kategorilerin (y) ardinda da sirekli, ancak
gozlenemeyen gizli bir bagimli degisken oldugu
varsayllmaktadir. Gozlenemeyen, gizli (latent) bagimli
degisken (y*), aciklayici degiskenler vektori ve hata
terimi ile agiklanmaktadir. Hata teriminin normal
dagihima sahip oldugu varsayilir (Greene, 2008).

y¥*=PBx+¢ €~N[0,1]

Burada, y*; gozlenemeyen bagimh degiskeni,
x; aciklayict degiskenler vektorini, B; tahmin
edilecek olan parametre vektérini ve ¢€; hata
terimini (normal dagilima sahip) gostermektedir.
Bagimli degisken (y) ile gozlenemeyen bagimi
degisken (y*) arasindaki iliski, Ureticilere gore ayri
deger alan ve regresyon katsayilari (B) kullanilarak
tahmin edilen esik degerlerin (W) bir fonksiyonu
olarak ele alinmaktadir.

Arastirmada Ureticilerin Gye olduklari tarimsal
orglit sayisi dort farkh sirali kategoride (Y=0, 1, 2,
3) siniflandinlmistir. Buna gore; modelin bagimh
degiskeni (y) ile gozlenemeyen bagimh degiskeni
(y*) arasindaki iliski asagidaki gibi olusturulmustur
(Gujarati, 2005).

Eger y*<0, Y=0
Eger O<y*<y,, Y=1
Eger w,<y*<p,, Y=2
Eger W, <y* Y=3

Denklemde vyer alan p'ler, model iginde
tahmin edilen ve y’nin alacagl degerlerin alt ve
Ust sinirlarini olusturan esik degerleridir (Greene,
2008; Kalayci, 2010). Modelde kullanilan bagimh
degiskenin sirali kategorileri olan “Y=0" degiskeni
hicbir tarimsal 6rglte lye olmayan Ureticileri “Y=1"
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degiskeni bir adet tarimsal Orglite Uye olan
Ureticileri, “Y=2" iki adet tarimsal orgiite liye olan
ureticileri ve ““Y=3" degiskeni ise Ug¢ adet tarimsal
orgute Uye olan dreticileri ifade etmektedir.

Sirall  Probit modelinde Ureticilerin 4
alternatiften birisini (gézlenmis olan y degerleri)
sec¢me olasiligi asagidaki gibidir.

Prob (y =0) = ®(- 8 'x),
Prob(y=1)=@ (u1-8%) - ® (- 8'),
Prob (y=2)=@® (uz-68') - ® (u1- 8'),
Prob (y=3)=1-® (u, - 8%)

Tam bu olasiliklarin pozitif olmasi igin M
degerlerinin be O<pi<pa<...<pj1 olmasi gerekir. ®
kimdalatif normal dagihm fonksiyonunu
gostermektedir.

Maksimum olabilirlik yontemi kullanilarak
tahmin edilen sirali  probit modeline ait
degiskenlerin katsayilarinin dogrudan
yorumlanmasi sakincahdir (Akbay ve ark., 2007).
Aciklayici degiskenlerin olasiliklar Gzerindeki etkileri
aciklayici degiskenlerin degerlerine baglh olmasi
nedeniyle, parametre (B) tahminleri ile ayni degildir.
Bu durum olasiliklar  Gzerindeki etkinin
belirlenebilmesi icin agiklayici degiskenlerin marjinal
etkilerinin tahmin edilmesini gerektirir.
Degiskenlerin marjinal etkileri, her bir olasilik igin
asagidaki gibi hesaplanir (Greene, 2008).

PO=0_ _gypp

P =1 _ [B(—B'x) — B(n1 — B'X)]B,
%x:z) = [B(u1 — B'x) — B2 — B'x)]B,
oP(y =3

% =92 — 018

Golge degiskenlerin marjinal etkisi, degiskenin
0 ve 1 aldigi durumlar igin ayri ayri hesaplanmakta ve
elde edilen degerlerin farki alinmaktadir. Bir agiklayici
degiskenin farkh olasiliklardaki marjinal etkilerinin
toplami sifira esittir (Greene, 2008; Glindiiz ve Emir,
2010). Bir agiklayici degiskenin katsayisinin isaretinin
pozitif olmasi, tlketicinin o alternatifi se¢cme
olasiliginin  arttigin, segmeme olasiliginin  ise
azaldigini gostermektedir (Chen ve ark., 2002; Akbay
ve ark., 2007).

Bulgular ve Tartisma

Ureticilerin sosyo-ekonomik nitelikleri ve
davraniglari (reticilerin  organizasyonlarla olan
iliskilerinde 6nemli bir role sahiptir (Chacko, 1985;
Birchall ve Simmons, 2004; Bhuyan, 2007). Modelde
kullanilan Ureticilerin sosyo-ekonomik 6zelliklerine
ait bir takim degiskenler Cizelge 1’de verilmistir.
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Arastirmada Ureticilerin %16.9’unun
herhangi bir tarimsal oOrglite Ulye olmadigl,
%56.8’inin bir, %19.5’inin iki ve %6,8’inin 3 adet
tarimsal 6rglte Uye olduklari belirlenmistir (Cizelge
1). GAP alaninda yapilan benzer bir arastirmada,
Ureticilerin =~ %58.0’inin  bir  Uretici orgitlne,
%35.1"inin iki Gretici 6rgltlne, %5.2’sinin (g Uretici
orglitine ve %1.7’sinin dort Uretici orgitline Uye
olduklari (Karli ve Celik, 2003), Trakya bolgesinde
yapilan bir arastirmada, Ureticilerin %14.4’(intn bir
Uretici orgltine, %85.6’sinin ise iki ve daha fazla
Uretici 6rgiitiine lye olduklan (inan ve ark., 1999)
belirlenmistir. Bu sonuglar dikkate alindiginda, Van
ilindeki tarimsal orglitlenme ile diger bélgelerdeki
tarimsal oOrgltlenme arasinda sayisal olarak ¢ok
fazla bir farkin olmadigi sdylenebilir.

Arastirmada Ureticilerin tarimsal o6rgitlere
Uye olmalarini etkileyen degiskenlere ait siral
probit model sonuglari da Cizelge 2’'de verilmistir.
Ureticilerin tarimsal érgiitlere liye olmalarinda etkili
olan sosyo-ekonomik faktdrlerin marjinal etkileri ise
Cizelge 3’de agiklanmistir.

Arastirmada, Uretici geliri ile Uye olunan
tarimsal oOrglt sayisi arasinda istatistiksel olarak
anlamli ve pozitif yonla bir iliski bulunmustur (Cizelge
2). Buna gore; Ureticilerin geliri arttikca daha fazla
sayida tarimsal orgiite Uye olma olasiliklarinin arttig
sdylenebilir. Uretici gelirinin 1000 TL artmasi, herhangi
bir tarimsal orgiite Uye olmayan Ureticilerin (Y=0) Giye
olmama olasiligini %17 oraninda azaltirken, iki (Y=2) ve
Ug (Y=3) tarimsal 6rglte Uye olan Ureticilerin Uye olma
olasiligini sirasiyla %25 ve %4 oranindan arttirmaktadir
(Cizelge 3). Ureticilerin gelirleri ile tarimsal
kooperatiflere Uye olma arasinda pozitif iliskinin
oldugu tespit edilmistir (Arayesh, 2011).

Arastirmada, Ureticilerin tarimsal tiretimdeki
deneyim sireleri ile Giye olunan tarimsal 6rgiit sayisi
arasinda istatistiksel olarak anlamli ancak negatif
yonli bir iliski bulunmustur (Cizelge 2). Buna gore;
Ureticilerin tarimsal Uretimdeki deneyim sireleri
arttikca daha fazla sayida tarimsal 6rglte lye olma
olasiliklarinin azaldigi séylenebilir. Bu sonuca gore,
tarimsal Uretimde deneyim siresi az ve geng
Ureticilerin yasl ve deneyim siresi fazla Ureticilere
gore daha fazla tarimsal orglite Uye olduklari
sdylenebilir. Ureticilerin tarimsal deneyim siirelerinin
1 yil artmasi, herhangi bir tarimsal orgilite Uye
olmayan (Ureticilerin (Y=0) Gye olmama olasiligini
%0.285 oraninda arttirirken, iki (Y=2) tarimsal 6rgiite
Uye olan dreticilerin Gye olma olasiligini %0.412
oranindan azaltmaktadir (Cizelge 3). Karli ve ark.
(2006) tarafindan Giineydogu Anadolu Bolgesinde ve
(Njiru ve ark., 2015) tarafindan Kenya’da yapilan
calismada benzer sonuglar tespit edilmistir.

Ureticilerin sahip olduklari arazi miktari ile tiye
olunan tarimsal orglt sayisi arasinda istatistiksel
olarak anlamli ve pozitif yonli bir iliski bulunmustur
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(Cizelge 2). Buna gore; dureticilerin arazi varlig
arttikca daha fazla sayida tarimsal orgilite liye olma
olasiliklarinin arttigi séylenebilir. Ureticilerin arazi
varliklarinin 10 da artmasi, herhangi bir tarimsal
orgiite Gye olmayan Ureticilerin (Y=0) Gye olmama
olasihgini %0.72 oraninda azalttigi soylenebilir
(Cizelge 3). Karli ve ark. (2006) tarafindan Glineydogu

Cizelge 1. Degiskenlere ait tanimlayici istatistikler

Anadolu bolgesinde yapilan benzer bir calismada
arazi varliginin tarimsal kooperatiflere lGye olmayi
pozitif yonde etkiledigi ve arazi varliginin 10 da

artmasinin  tarimsal  kooperatiflere (iye olma
olasihigini %4 oraninda arttirdigi tespit edilmistir.
Benzer sonuglar (Arayesh, 2011; Issa ve

Chrysostome, 2015) ¢alismalarinda da bulunmustur.

Degiskenler Degerler
Bagimli degisken
Uye olunan tarimsal 6rgiit sayisi
Y=0 Uye degil %16.9
Y=1 1 %56.8
Y=2 2 %19.5
Y=3 3 %6.8
Bagimsiz degiskenler
Gelir (TL) 8000 (4876.2)
Deneyim (yil) 30.00 (13.6)
Arazi varhg (da) 57.95 (62.9)
Kiglkbas hayvan varligi (bas) 33.07(40.35)
Orgiitlenme ile ilgili uzmanlardan bilgi almaya gittiyse (OUBAG) 1 degilse 0 %20.3
Yeterli diizeyde ireticilik yaptigini diisiiniiyorsa (YDUYD) 1 degilse O %76.3
ilceye gitme sikligi
Ayda 1 %10.2
Ayda 2 %15.3
Haftada 1 %17.8
Haftada 2 %27.1
Her gun %29.7
Cep telefonu varsa 1 degilse 0 %70.3

Parantez iginde standart sapma degerleri verilmistir.

Arastirmada, Ureticilerin  sahip olduklar
kiiciikbas hayvan varligl ile Uye olunan tarimsal
Orgit sayisi arasinda istatistiksel olarak anlamli
ancak negatif yonlu bir iliski bulunmustur (Cizelge 2).
Buna gore; ureticilerin sahip olduklar kiglkbas
hayvan varligi arttikca daha fazla sayida tarimsal
orglite Uye olma olasiliklarinin azaldigi soylenebilir.
Ureticilerin sahip oldugu kiigiikbas hayvan varliginin
10 bas artmasi, herhangi bir tarimsal orgiite Uye
olmayan (reticilerin (Y=0) Uye olmama olasiligini
%1.2 oraninda arttirirken, iki (Y=2) ve Ug¢ (Y=3)
tarimsal orgiite Uye olan reticilerin ye olma

olasiligini sirasiyla %1.73 ve %0.28 oranindan
azaltmaktadir (Cizelge 3).
Ureticilerin tarimda orgltlenme

(kooperatiflesme) konusunda uzmanlardan bilgi
almaya gitmeleri ile iye olunan tarimsal 6rgit sayisi
arasinda istatistiksel olarak anlaml ve pozitif yonla
bir iliski bulunmustur (Cizelge 2). Buna gore;
uzmanlardan tarimda orgiutlenme ile ilgili bilgi
alamaya gidenlerin, bilgi almaya gitmeyen (reticilere
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gore daha fazla sayida tarimsal 6rgite lye olma
olasiliklarinin  oldugu  sdylenebilir.  Ureticilerin
uzmanlardan tarimda orgitlenme ile ilgili bilgi
almaya gitmesi, herhangi bir tarimsal orgite lye
olmayan (reticilerin (Y=0) Gye olmama olasiligini
%9.9 oraninda azaltirken, iki (Y=2) tarimsal o6rgute
Uye olan Ureticilerin UGye olma olasiligini %20.8
oraninda arttirmaktadir (Cizelge 3).

Ureticilerin  yeterli dizeyde (reticilik
yaptigini disiinmesi ile Gye olunan tarimsal orgiit
sayisi arasinda istatistiksel olarak anlamli ve pozitif
yonla bir iliski bulunmustur (Cizelge 2). Buna gore;
yeterli dizeyde dureticilik yaptigini dusinlerin,
yeterli dizeyde Ureticilik yaptigini disinmeyenlere
gore daha fazla sayida tarimsal 6rgite lye olma
olasiliklarinin oldugu sdylenebilir. Ureticilerin yeterli
dizeyde Ureticilik yaptigini diisinmesi, herhangi bir
tarimsal orgite Uye olmayan Ureticilerin (Y=0) Uye
olmama olasiligini %17.3 oraninda azaltirken, iki
(Y=2) ve Ug (Y=3) tarimsal 6rglte lye olan ureticilerin
Uye olma olasiligini sirasiyla %16.3 ve %2.1 oraninda
arttirmaktadir (Cizelge 3).
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Cizelge 2. Ordered probit model tahmin sonuglari

Degiskenler Katsayi Standart hata z-istatistigi P-degeri
Sabit -0.42388 0.48532 -0.87 0.3824
Gelir 0.00011 0.00032 3.30 0.0010™"
Deneyim -0.01691 0.00928 -1.82 0.0685"
Arazi varlig 0.00429 0.00255 1.68 0.0931"
Kugiikbas hayvan varligi -0.00710 0.00310 -2.29 0.0220"
OUBAG 0.79835 0.28689 2.78 0.054™
YDUYD 0.79466 0.27524 2.89 0.0039™""
ilceye gitme sikhig 0.25658 0.09331 2.75 0.0060"""
Cep tel -0.40546 0.27894 -1.45 0.1461
Mu (1) 2.14269 0.17203 12.46 0.000™"
Mu (2) 3.46766 0.24718 14.03 0.000™"

Kisitsiz log olabilirlik = -101.77429
Olabilirlik orani (LR) = 61.57108

Kisith log olabilirlik = -132.55984
Ki-kares=15.5073

Olasilik>Ki-kare=0.00000

*kok *k
P<0.01; P<0.05; *P<0.1

Ureticilerin ilceye gitme siklig1 ile Giye olunan
tarimsal orgit sayisi arasinda istatistiksel olarak
anlamh ve pozitif yonli bir iliski bulunmustur
(Cizelge 2). Buna gore; ilceye gitme sikhg arttik¢a
daha fazla sayida tarimsal orgiite Gye olma
olasiiginin arttigi soylenebilir. Ureticilerin ilceye

gitme sikhginin bir kademe artmasi, herhangi bir
tarimsal 6rglte liye olmayan Ureticilerin (Y=0) Uye
olmama olasiligini %4.3 oraninda azaltirken, iki (Y=2)
ve Ug (Y=3) tarimsal 6rgiite Uye olan Ureticilerin Uye
olma olasiligini sirasiyla %6.2 ve %1.0 oraninda
arttirmaktadir (Cizelge 3).

Cizelge 3. Tarimda orgiitlenmeye etkili faktorlerin marjinal etkileri

Degiskenler (Y=0) (Y=1) (Y=2) (Y=3)

Gelir -0.00017*" -0.00012 0.00025""" 0.00004™
Deneyim 0.00285" 0.00194 -0.00412" -0.00066
Arazi varhgi -0.00072" -0.00049 0.00104 0.00017
Kuctikbas varhigi 0.00120" 0.0081 -0.00173" -0.00028"
OUBAG -0.09924™" -0.16344° 0.20847"*" 0.05421
YDUYD -0.173133" -0.01213 0.16348™"" 0.02178™
ilceye gitme sikligi -0.04321" -0.02937 0.06252"" 0.01006"
Cep tel 0.06145 0.06057 -0.10268 -0.01934

% %k k. %k
P<0.01; P<0.05; *P<0.1

Sonug ve Oneriler

Van ilinde tarimsal {retimde bulunan
Ureticilerin orgltlenme dizeylerine etki eden
sosyo-ekonomik 6zelliklerinin belirlenmesi lizerine
yapilan bu arastirmada, (reticilere uygulanan
anketler neticesinde; Ureticilerin %16.9’unun hicbir
tarimsal orglite Uye olamadigi %56.8’inin bir,
%19.5’inin iki ve %6.8’inin (¢ adet tarimsal orglte
Uye olduklari tespit edilmistir.

Tahmin edilen sirali probit model sonuglari,
sosyo-ekonomik degiskenlerden gelir, deneyim,
arazi varligl, kiiclikbas hayvan varligi, 6rgiitlenme ile
ilgili uzmanlardan bilgi almaya gitme durumu,
yeterli diizeyde (Ureticilik yaptigini disiinme ve
ilceye gitme sikhiginin tarimsal o6rglitlenmede
onemli etkiye sahip oldugunu gostermistir.
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Gelir seviyesi ile {Ureticilerin daha fazla
tarimsal orgiite Uye olma olasiligi arasindaki iliskinin
anlamli olmasi olduk¢a &nemlidir. Ureticilerin
gelirlerini ve refah dizeylerini arttirmaya yonelik
uygulanacak tarimsal politikalarin, dogrudan
Ureticilerin 6rglitlenmesine de onemli katkilar
saglayabilecegi soylenebilir.

Tirkiye’de tarim isletmelerinin sahip oldugu
arazi miktari, isletme blyUkliginin
belirlenmesinde oldukga sik kullanilan bir 6lgtttir.
Arastirmada, arazi varliginin artmasi ile daha fazla
sayida tarimsal orglte Uye olma olasiligl arasinda
pozitif bir iliski c¢ikmistir. Buna goére, bulyilk
isletmelerin daha fazla orgitlenmeyi dnemsedigi
sonucuna varilabilir.

Tarimsal orgitlenmenin arttirilabilmesi ve
bilingli bir orgutlenme igin 0Ozellikle “lreticilerin
orgitlenme ile ilgili uzmanlardan bilgi almaya
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gitme” degiskenin 6nemli bulunmasi, orgitlenme
ile ilgili bilgi sahibi olmanin ne kadar 6nemli
oldugunu gostermektedir. Bu sonug¢ dikkate
alindiginda Greticilerin mutlaka tarimda 6rgitlenme

ve  kooperatiflesme  konularinda  egitilmesi
gerekliligini ortaya koymaktadir. Bu egitimler,
ureticilerin  tarimda  orgltlenme  egilimlerinin
arttiriimasi yoéninde olumlu katkilar

saglayabilecektir.
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Ozet

Bitkisel liretimin artirilmasi ve toprak-su kaynaklarinin korunmasi agisindan topraga uygulanan suyun
miktari bliylik 6dnem tagimaktadir. Bu bakimdan bitki su tiiketiminin bilinmesi temel bir planlama unsurudur. Bu
amagla ampirik esitlikler kullaniilmakla birlikte, bu sonuclarin dogrudan oOlgim yontemiyle test edilmesi
gerekmektedir. Bu galismada FAO-Penman-Monteith, FAO Blaney-Criddle ve Hargreaves-Samani esitlikleri
kullanilarak referans evapotranspirasyon degerleri belirlenmistir. Bu amagla hem denemenin kuruldugu 2013
yil hem de uzun yillik iklim verileri kullanilmistir. Ayrica alti adet mini lizimetrede ¢im bitkisi yetistirilerek tartim
yoluyla gerceklesen referans evapotranspirasyon degeri belirlenmistir. Elde edilen degerler Nisan-Ekim aylari
arasinda 3.2 -5.7 mm ay! arasinda degismistir. Ampirik esitliklerden FAO-Penman-Monteith gercege en yakin
degerleri vermistir.

Anahtar kelimeler: Evapotranspirasyon, lizimetre, bitki su tiketimi

Determining of Reference Evapotranspiration with Direct Measurement and Different
Estimating Methods for Bingol Conditions

Abstract

The irrigation amount has great importance for increasing crop production and soil-water conservation.
In this regard, knowledge of evapotranspiration is a fundamental element of planning. While empirical
equations used for this purpose, these results have to be tested in the method of direct measurements. In this
study, the FAO - Penman-Monteith, FAO Blaney - Criddle and Hargreaves - Samani methods were used to
estimate reference evapotranspiration. For this purpose, 2013 and for long term climate values were used.
Additionally actual reference evapotranspiration were measured with six mini lysimeter which is grass planted
and ponderable. Actual values were obtained between 3.2 and 5.7 mm m™ for April to October. From empirical
equations of FAO-Penman-Monteith gave values closest to the truth.

Key words: Evapotranspiration, lysimeter, crop water requirement

Giris terleme (transpirasyon) miktarinin toplami olarak

Bitki su tlketiminin (Evapotranspirasyon, tanimlanmaktadir Bitki su tiiketimi iklim, toprak ve
ET) belirlenmsi; su kaynaklarinin isletilmesi, sulama bitki faktorlerinin etkisi altinda degisim gosteren ve
sistemlerinin planlanmasi ve sulama farkh  kosullar igcin belirlenmesi gereken bir
programlarinin  yapilabilmesi icin temel bir parametredir. Bu nedenle bitki su tiketimi
gerekliliktir.  Bitkisel Uretimde suyun Olguli uygulamada ya dogrudan olclilmekte ya da iklim
kullanilmasi, hem verim hem de toprak-su verilerinden vyararlanarak tahmin edilmektedir.
kaynaklarinin korunmasi acgisindan blyik 6nem Dogrudan o6lgme yontemleri saghkli  sonug
tasimaktadir (Abtew and Melesse, 2013; Gilngor vermesine karsin, her kosul icin olcilmesi oldukca
ve ark., 2004). zaman alicidir. Bu nedenle, bitki su tiketimi yaygin

Bitki su tiketimi toprak yilizeyinden olan olarak iklim verilerine dayali tahmin esitlikleri
buharlasma (evaporasyon) ile bitki yapraklarindan kullanilarak belirlenmektedir (Glngér ve ark.
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2004). Ayrica lizimetre dlizeneklerinin hareketsiz
oluslari, maliyetlerinin kismen yiksekligi, bitki ve
parsel boyutlarinda galisabilmeleri, dogrudan bitki
su tliketimi  Olgiminin  en  sinirhliklarini
olusturmaktadir (Kanber ve Steduto, 1999).

GlnUmuzde arastirmacilar degisik ikilim
bolgeleri igin ampirik esitlikler ve programlar
gelistirerek bitki su tuketimini tahmin etmeye
calismiglardir (Balgin ve ark., 2004; Allen et al.,
1998). Amprik esitliklerle ET tahmin edilmesi
amaciyla farkli kusullar icin pek c¢ok arastirma
ylratalmistir. Lopez-Urrea et al. (2006) yapmis
olduklari ¢alismada tartili lizimetre kullanarak
belirledigi referans bitki su tiketimini ile iklim
verilerinden yararlanilarak hesaplanan referans
bitki su tuketimleri karsilastiriimistir. Referans bitki
su tiketimleri FAO-24 Penman (l), FAO-24 Penman
(I1), Penman 1963, FAO-24 Blaney-Criddle, FAO-24
Radyasyon, Hargreaves 1985 ve FAO-56 Penman
Monteith yontemlerine gore hesaplanan
¢alismanin sonunda; lizimetrelerden elde edilen ET
ile en iyi iligskiyi sirasiyla Hargreaves 1985, FAO-56
Penman Monteith ve FAO-24 Radyasyon
yontemleri verdigi belirtilmistir.

Schneider et al. (1996) Bushland, U.S.A ve
Misir'da ¢im ve yonca ekili lizimetrelerden elde
edilen su tuketimlerini, Penman Monteith,
Kimberley Penman ve Penman (1963) esitliklerden
belirlenen su tiketimleri ile karsilastirmiglar ve
Penman 1963 esitligi ile belirlenen bitki su
tiketiminin lizimetrelerden elde edilen degerlere
cok yakin oldugunu belirlemislerdir.

Torres and Calera (2010) bitki Ortlslz
toprak kosullarinda olan buharlasmayi belirlemek
amaciyla lizimetre sistemi ve karsilastirma igin de
FAO-56 modeli ve Bowen istasyonunu (BS)
kullanmiglardir.  Calisma  boyunca BS ve
lizimetrelerden alinan verilerin, FAO-56 modeli ile
uyumuna bakilmistir.  Sonu¢ olarak FAO-56
modelde birikimli evapotranspirasyonun miktari
benzer bulunmus ancak glinliik evapotranspirasyon
oraninda farklilhklar géralmustar.

Aydinsakir ve ark. (2003) Hem tarla hem de
mini lizimetre kosullarinda en uygun ¢im kiyas bitki
su tlketimi hesaplama ydnteminin FAO-A Sinifi
Buharlasma Kabi yontemi oldugunu, bunu Penman
yonteminin izledigi belirtmislerdir. Ayrica mini
lizimetre kosullarinin tarla kosullarini iyi temsil
etmedigi sonucuna ulasmislardir.

Bu c¢alisma, Grlin veriminin artisinda
dogrudan etkili olan bitki su tiketiminin
belirlenmesi amaciyla, daha o6nce herhangi bir
calisma  yapilmamis  olan, Bingdl ilinde
ylritilmustidr. Calismada dogrudan o6l¢im yani
sira  bazi ampirik esitliklerin  kullanilabilirligi
karsilastiriimali olarak degerlendirilmistir.

46

Materyal ve Yontem
Deneme Bingél Universitesi Ziraat Fakiiltesi
deneme bahgesinde vyiritilmustiar. 38°53'20.0"
kuzey enlemi ile 40°29'39.5" dogu boylaminda yer
alan arastirma alani 1108 m rakima sahiptir.
Deneme i¢in  4x5m boyutunda bir parsel
olusturulmus ve alandan biinye analizi, hacim
agirhgl, su tutma kapasitesi, elektriksel iletkenlik,
pH ve organik madde gibi temel parametreler
belirlenmek Gzere toprak 6rnekleri alinmistir.
Referans bitki su tiketiminin dogrudan
Olgilmesi icin  tartilabilir  mini lizimetreler
kullanilmistir. Lizimetrede dis ¢eper sinir etkisini
azaltmak amaciyla daire kesit tercih edilmis ve
tartim hassasiyetini arttirmak igin boyutlar kiigiik
tutulmustur. Kullanilan lizimetre sayisi 6 olup
caplari 30 cm ve derinlikleri 40 cm’dir. Yanlarindan
toprak dokiilmesini onlemek ve lizimetreleri
buradan tartim amach kolaylikla c¢ikarip tekrar
yerlestirebilmek amaciyla daha genis ¢apl plastik
kova ile gukur stabil hale getirilmistir (Sekil. 1-3).
2013 yili Mart ayi igerisinde lizimetre ve
etrafinda uygun tohum yatagi hazirlanip alana ¢im
ekimi yapilmistir. Olasi drenaj suyunun 6l¢im igin
lizimetre tabaninda esit sayida delik agilmistir. Bu
deliklerin zamanla tikanmasini 6nlemek i¢in en alta
kaba kum serildikten sonra, elenmis toprak +
hayvan giibresi karisimi ile standart bir sikistirma
oraninda lizimetre doldurulmustur. Cim ekimi
cevre alan ekimiyle ayni kosulda ve ayni zamanda
yapilmistir. Lizimetre tabaninda olusabilecek drenaj
suyunun birikmesi icin, lizimetrenin dizgin bir
sekilde oturmasini saglayan kaplar yerlestirilmistir.
Toprakta eksilen nem miktarlari ve referans
ET’nin belirlenmesi amaciyla; kosullara bagh olarak
yaklasik iki glinde bir, 0.1 gr hassasiyetli terazi ile
lizimetreler tartilmistir.  Tartim degerleri takip
edilerek hesaplanan vyarayisli  suyun vyarisi

tiketildiginde sulama yapilmistir. Sulama yapilan
glinlerde ise sulama 6ncesi ve sonrasi olmak (lizere
¢ift tartim yapilmistir. Tartim yapilan her saatte
drenaj kabinda su olup olmadigl kontrol edilmis ve
oldugunda meziir ile olguliip kayit edilmistir.

Sekil 1. Deneme AIn|
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Sekil 2. Deneme parseli ve lizimetrelerin yerlestiriime diizenegi

Drenaj Kabt

Sekil 3. Lizimetrenin kesit goriiniisi

Ampirik egitliklerle bitki su tiiketiminin tahmini

Bolgenin iklim elemanlari kullanilarak bazi
amprik esitlikler yardimiyla referens bitki su
tiketimi belirlenmistir. Bu ¢alismada kullanilan
amprik esitlikler asagida 6zetlenmistir.

FAO-Penman-Monteith esitligi (PM)

Doorenbos and Pruitt (1977) tarafindan
verilen Penman esitligi, sonraki ¢alismalarla
Penman-Monteith esitligine gore duzeltilmistir.
Anilan esitlik FAO-PM diye taninmaktadir (Allen et
al. 1994 ave b).
0.408A(R,-G) + yﬂu (es —eq)

T +27372\s ~a

A+y(1+0.34u, )
ETo=Kiyas bitki su tiiketimi, mm g?
R = Bitki yiizeyindeki net radyasyon, MJ m2g
G = Toprak 1s1 akisi yogunlugu, MJ m~2g?
T = 2 m yUkseklikteki ortalama sicaklik, °C
Uz =2 m yiikseklikte élcilen riizgar hizi, m s
(e%-ea) = 2 m yiikseklikte 6lciilen buhar basinc
acigl, kPa

ET, =
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A = Buhar basinci egrisinin egimi, kPa °C*!
v = Psikometrik katsayi, kPa °C?

FAO-24 Blaney-Criddle esitligi (BC)

Doorenbos and Pruitt (1977 ve 1984),
Blaney-Criddle yaklagimini degistirmislerdir.
Esitlikte uzun donemli ortalama en diisiik oransal
nem, gindiz rizgar hizi ile gercek ve olasi
glineslenme orani degerleri kullaniimistir.
f=P(0.46 Tort +8.13)

ETo =c.f

ETo = Referans bitki su tiiketimi, mm day!

Tort = Ortalama glnliik sicakhk, °C

P=Yillik glindiiz saatlerinin gilinliik ortalama ylzdesi
C= En duslik oransal nem, glindiiz riizgar hizi ile
gercek ve olasi glineslenme orani degerlerine bagh
katsayidir.

Hargreaves-Samani egitligi (HS)

Hargreaves and Samani (1982 ve 1985)
klasik Hargreaves esitliginin yeniden gelistirilmis
farkh  bigcimini  6nermislerdir.  Esitlik  cayir
ortistiinden kaldirilan  su  buhari  miktarinin
kestirilmesinde kullanilmaktadir. Deginilen yontem
Davis Kaliforniya’da soguk donemlerde Alta Fescue
otunun vyetistirildigi lizimetrelerde 8 yil slren
olgmeler sonucu gelistirilmistir.
ETo=0.0023R.TD%>(T+17.8)

ETo= Referans bitki su tiketimi mm g!
Ra=Ekstra terrestriyal radyasyon mm g!
TD= Sicaklik katsayisi

T= Ortalama sicaklik °C
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Bulgular ve Tartisma
Calisma alani toprak ézellikleri;

Yapilan analiz sonucu elde edilen bazi
toprak 6zellikleri Cizelge 1 de verilmistir.

Cizelge 1. Calisma Alani Toprak 6zellikleri

Blinye Killi-Tin
EC (uS.cmt) 662

pH 7.33
CaC03 % 5.91
0.M % 2.07

N % 0.103
TK Pv,% 36.56
SN Pv;% 22.84
Hacim Agirligi gr.cm™ 1.34

Amprik esitlikler ve lizimetre olgiimleri ile elde
edilen referans evapotranspirasyon degerleri
Belirlenen hem 2013 yili hem de uzun yilhk
iklim degerleri (Cizelge 2) kullanilarak farkli amprik
esitliklerle referans evapotranspirasyon degerleri
hesaplanmistir. Elde edilen sonuglar Cizelge 3. ve

Sekil 4.’de verilmistir. Lizimetre tartimlariyla agirhik
(gram) cinsinden elde edilen gunlik buharlasma
miktarlari lizimetre alani dikkate alinarak derinlik
(mm) cinsine gevrilmistir. Elde edilen degerlerden
disen yagis ve olusan derine sizma (varsa)
¢ikartilarak net referans ET degeri belirlenmistir.

Sonuglarin istatistiksel olarak karsilagtirilmasi
iklim verileri setlerinin karsilagtirimasi;

ilk karsilastirma 2013 iklim verileri ile uzun
yillik veri ortalamalarinin kullanilmasi sonucu elde
edilen referans ETo sonuglari arasinda eslestirilmis
t-testi kullanilarak yapilmistir (Cizelge 4). Cok
sayida iklim parametresinin kullanildigi Penman-
Monteith yontemine goére uzun yillik verilerden
elde edilen ETo degerleri 2013 yili verilerine gore
elde edilenlerden istatistiksel olarak farkl ¢ikmistir
(p<0.01). Diger iki yontemde ise her iki iklim
setinde benzer sonuglar elde edilmis ve aralarinda
istatistiksel anlamda fark ¢ikmamistir.

Cizelge 2. Deneme yapilan yilda gbzlemlenen ve uzun yillik iklim degerleri

2013 yili gozlemlenen iklim degerleri

Nisan Mayis Haziran Temmuz  Agustos Eylal Ekim
Oransal nem, % 53.3 55.4 27.7 27.3 36.6 41.12
Rizgar hizi, m st 0.97 0.85 1.16 0.98 0.74 0.79
Ortalama sicaklik, °C 13.18 16.73 22.44 26.84 26.17 19.91 13.64
Gineslenme siresi, saat 8.16 8.15 11.21 12.12 11.05 8.79 7.3
Yagis, mm 63.2 51.8 0.8 9.2 16

Uzun yillik iklim degerleri

Oransal nem, % 62.7 55.8 36.1 353 41.1 57.31
Riizgar hizi, m s 1.83 1.89 2.19 2.08 1.9 1.64
Ortalama sicaklik, °C 10.6 16.25 22.08 26.72 26.35 21.12 14.03
Glineslenme siiresi, saat 5.55 7.56 9.93 9.43 8.55 6.28
Yagis, mm 4.09 2.46 0.19 0.11 0.33 2.06

Cizelge 3. Amprik esitlikler ve lizimetre Glciimleri ile elde edilen evapotranspirasyon degerleri (mm)

2013 yili gbzlemlenen iklim verileri ile belirlenen ETo degerleri

Nisan Mayis Haziran Temmuz  Agustos Eyldl Ekim
FAO-Penman-Monteith Esitligi 2.54 3.67 5.12 5.98 5.26 3.46 3.34
FAO-24 Blaney-Criddle Esitligi 3.92 5.18 6.74 7.52 6.74 4.78 3.02
Hargreaves-Samani 1.88 3.52 4.36 4.74 4.11 2.92 1.76
Uzun yillk iklim verileri ile belirlenen ETo degerleri
Nisan Mayis Haziran Temmuz  Agustos Eyldl Ekim
FAO-Penman-Monteith Esitligi 3.04 3.86 5.47 6.45 6.04 4.46 3.48
FAO-24 Blaney-Criddle Esitligi 3.42 5.08 6.66 7.50 6.77 5.00 3.08
Hargreaves-Samani 1.72 3.47 4.32 4.73 4.12 3.02 1.79

Lizimetre olgtimleri ile belirlenen ETodegerleri

Olgiilen ETo 3.20 4.48

4.95 5.20 5.70 4.20 3.80
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Nisan Mayis Haziran Temmuz Agustos Eylil Ekim
Sekil 4. 2013 yili iklim degerleri kullanilarak belirlenen evapotranspirasyon degerleri
(PM: FAO-Penman-Monteith, BC: FAO-24 Blaney-Criddle Esitligi, HS: Hargreaves-Samani, LM: Lizimetre
olgiimleri)
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Sekil 5. Uzun yillik iklim degerleri kullanilarak belirlenen evapotranspirasyon degerleri
(PM: FAO-Penman-Monteith, BC: FAO-24 Blaney-Criddle Esitligi, HS: Hargreaves-Samani, LM: Lizimetre
Olgtimleri)

Gizelge 4. iklim verileri ile karsilastirma

Varyasyon kaynaklari Standart

Ortalama  Standart sapma hata t Serbestlik derecesi
PM(2013) — PM(uzun yillik) -0.4900 0.3101 0.1172 -4.181" 6
BC(2013) - BC_L(uzun yillik) 0.0557 0.2229 0.0842 0.661"™ 6
HS(2013) - HS_L(uzun yillik) 0.0171 0.0804 0.0304 0.564" 6

*:p<0.05; ":p<0.01
2013 wyili iklim degerleri kullanilarak elde edilen
Yéntemlerin karsilagtiriimasi sonuglar Uzerinde eslestirilmis t testi yapilmistir
ikinci karsilastirma ise ampirik ydntemlerin (Cizelge 5).
oOlcllen referans ET degerlerini en iyi temsil etme
derecesini belirlemek icin yapilmistir. Bu amagla
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Cizelge 5. Yontemlerin karsilastiriimasi

Varyasyon kaynaklari Ortalama Standart sapma Standart hata t Serbestlik derecesi
PM - LM -.3086 0.5795 0.2191 -1.409™ 6
PM - BC -1.2186 0.6857 0.2592 -4.702" 6
PM - HS 0.8686 0.4835 0.1828 4,752 6
BC-LM 0.9100 0.9853 0.3724 2.444° 6
BC-HS 2.0871 0.5448 0.2059 10.136™ 6
HS - LM -1.1771 0.5556 0.2100 -5.606"" 6

*:p<0.05; "*:p<0.01

Cizelge 5. incelendiginde 6lgililen referans
ET'ye en yakin degerleri PM yonteminin verdigi
gorilmektedir (P=0.209). Ikinci sirada ise BC
yontemi gelmekle beraber 6nem dizeyi P=0.05
bulunmugtur. Bu sonug P<0.01 duzeyindeki
¢alismalarda BC yonteminin gerceklesen
degerlerden farkh olacagi anlamina gelmektedir.
Amprik yontemler kendi aralarinda birbirinden
farkh bulunmustur. Bununla birlikte bircok bitki
icin yogun sulama sezonu olan haziran ve temmuz
aylarinda HS yonteminde gercek ET degerlerine
olduk¢a yakin  sonuglar vermesi yb6ntemi
degerlendirilebilir kilmaktadir.  Benzer konuda
yapilan calismalar arasinda, Howell ve Steiner
(1997) musir, sorgum ve kislik bugday bitkilerinde
lizimetreleri kullanarak elde edilen bitki su tiketimi
degerlerini, Penman-Monteith, Penman 1948,
Priestly-Taylor, Jensen-Haise ve Pan buharlasmasi
esitliklerinden elde edilen degerlerle
karsilastirarak, bitki su tuketiminin tahmininde
kullanilabilecek en givenilir esitligin Penman-
Monteith esitligi oldugunu saptamislardir. Lopez-
Urrea et al. (2006) 2000-2002 vyillari arasinda
yapmis olduklari calismada 3 adet tartili lizimetre
ile yari kurak iklim kosullarinda referans bitki su

tiketimini hesaplamiglardir. Tartili lizimetreden
elde edilen degerlerle iklim verilerinden
yararlanilarak  hesaplanan referans bitki su
tiketimleri karsilastirilmistir.  Arastirmacilar  bu

¢alismada FAO-24 Penman ve Blaney—Criddle
yontemlerinin gercek degerlere gore oldukea disik
degerler verdigi sonucunu elde etmislerdir. Sonug
olarak gozlemlenen bu farkh sonuclar; dogrudan
6lgim yontemi esas olmak (zere, kullanilacak
tahmin egsitliklerinin yore mevcut kosullarina goére
test edilmesi gerekliligini ortaya koymaktadir.

Sonug ve Oneriler

Bitkisel Uretimde temel bir faktér olan bitki
su ihtiyacinin belirlenmesi diger girdileri de
etkileyen bir 6neme sahiptir. Her ne kadar referans
bitki su tiketimi amprik esitliklerle belirlenebilse
de asl  olan dogrudan 6l¢im  vyoluyla
belirlenmesidir. Bu amagla kullanilan lizimetre
6lglimleri yontemi zaman alici, zor ve maliyetlidir.
Amprik  esitliklerin ~ kullanilmasi  durumunda,
uygunlugunun  incelenmesi ve ybre igin
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kalibrasyonun  yapilmasi  gerekmektedir. Bu
¢alismada deginilen hedef dogrultusunda yapilan
Olgimlerde FAO Penman Monteith ydnteminin
gercek degerler oldukga yakin sonuglar verdigi
gozlenmistir. Ayrica bu yontemde o dénemki anlik

verilerin  kullanilmasi uzun  yilhk  verilerin
kullanilmasina kiyasla daha farkli ve olumlu
sonuglar verdigi gozlenmistir. Yine bitki su

tiketimine etkili iklim faktorleri; sicaklik, bagil nem,
rizgar hizi, gineslenme silresi ve buharlasma
degerlerinin  girdi olarak  kullanildigi  ¢oklu
regresyon analizi ile referans evapotranspirasyonu
tahmin eden esitlik elde edilmistir. Yuksek
korelasyon katsayisina sahip bu regresyon modeli
diger amprik esitliklere kiyasla kullanimi kolay ve
dogrudan yoreye uyumlu olmasi agisindan iyi bir
alternatif olarak goriilmektedir.

Tesekkiir

Bu calisma Bingdl Universitesi tarafindan
bireysel arastirma projeleri kapsaminda
desteklenmistir (BAP-77-69-2011).
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Abstract

Scytalidium thermophilum is a thermophilic fungus with an important role in determining selectivity of
compost produced for growing Agaricus bisporus. S. thermophilum laccase gene was first cloned by Novo
Nordisk Bio Tech, Inc. in 1998. This laccase gene (lccS) has an open reading frame of 2092 bp. It is composed of
five exons punctuated by four small introns. The coding region, excluding intervening sequences is very GC-rich
(60.8% G+C) and encodes a preproenzyme of 616 amino acids: a 21 amino acid signal peptide and a 24 amino
acid predicted propeptide. lccS gene was amplified using specific primers to exclude the signal and pro-peptide
coding regions and ligated to expression vector pAN52-4. The recombinant plasmid was used to transform
Aspergillus sojae ATCC11906 (pyrG’). Heterologuos expression was observed in glucose-containing media,
under the control of the glyceraldehyde-3-phosphate dehydrogenase promoter and the secretion signal of
glucoamylase gene. Heterologous expression of laccase is an important step towards the high level production
of this enzyme in a GRAS (Generally Recognized as Safe) eukaryotic host and for further biotransformation and
enzyme engineering studies. Also, in this study analysis of N-terminal and C-terminal propeptide cleavage sites
of fungal proteins including laccases were studied.

Key words: Laccase, gene cloning, Scytalidium thermophilum, propeptide

Scytalidium thermophilum Lakkaz Geninin Aspergillus sojae’de Heterolog Ekspresyonu ve
Propeptid Kesim Bolgelerinin Biyoinformatik Analizi

Ozet

Scytalidium thermophilum sicakhga dayanikli bir kif olup, Agaricus bisporus organizmasinin biyimesi
icin Uretilen gubrenin segiciliginin belirlenmesinde 6nemli rol oynamaktadir. Bu gen (lccS) ilk defa 1998'de
Novo Nordisk Bio Tech Inc. tarafindan klonlanmistir. Okuma cergevesinde 2092 baz ciftinden ve doért kisa
intronun boldugi bes ekzondan olusmaktadir. Intronlarin disinda kalan kodlanan boélge sekansi G-C'lerce zengin
olup (60.8% G+C), 21 amino asiti signal peptit ve 24 amino asiti propeptit olmak lzere 616 amino asitlik bir
preproenzim sentezlemektedir. /ccS geni, signal peptit ve pro-peptit kodlayan bolgeleri disarida birakacak 6zgiil
primerle cogaltilmis, pAN52- 4 ekspresyon vektoriine takilmis ve Aspergillus sojae ATCC11906 (pyrG’)
organizmasina klonlanmistir. Glukoamilaz geninin signal peptit bolgesi altina takilan genin, gliseraldehit 3-fosfat
dehidrojenaz promotori kontroliinde, glukoz iceren ortamda heterolog ekpresyonu gozlenmistir. Lakkazin
heterolog (iretimi, enzimin 6karyotik GRAS bir organizmada yliksek diizeyde ekspresyonunu saglamak ve daha
sonraki biotransformasyon ve enzim mihendisligi calismalarinda kullanilmasi yoniinde atilmis énemli bir
adimdir. Bu ¢calismada ayrica lakkazlari da iceren kif proteinlerinin N ve C uglarindaki propeptit kesim bolgeleri
incelenmistir.

Anahtar Kelimeler: Lakkaz, gen klonlama, Scytalidium thermophilum, propeptit

§This article is produced from master thesis performed in METU Biotechnology Department.
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Introduction

Thermophilic  fungi are of central
importance as a source of thermostable enzymes,
which are important for industrial utilization
because of the possible economic benefits of being
able to degrade plant residues at elevated
temperature  (Maheshwari et al, 2000).
Scytalidium thermophilum is a thermophilic
Deuteromycete, and a member of the Torula-
Humicola complex, which are recognized as
dominant species in mushroom compost (Wiegant,
1992). Aspergillus sojae, which is believed to be a
domesticated strain of Aspergillus parasiticus,
contains all of the aflatoxin biosynthetic genes but
is unable to produce aflatoxins and is generally
recognized as safe (GRAS) for producing fermented
foods (Chang, 2004).

Laccases (E.C. 1.10.3.2, p-benzenediol:
oxygen oxidoreductase) are multicopper enzymes,
which catalyze the oxidation of a variety of organic
and inorganic substrates coupled to the reduction
of molecular oxygen to water with the one
electron oxidation mechanism. Laccase catalyzes
the oxidation of a broad range of substrates e.g.
polyphenols, substituted phenols, diamines, but
also some inorganic compounds (Thurson, 1994).
These enzymes are widely distributed in nature.
Laccase or laccase-like activity has been
demonstrated in higher plants; in some insects and
sequence homology analyses suggest that laccases
could also occur in bacteria such as Mycobacterium
tuberculosis  (Alexandre and Zhulin, 2000).
However, the best-known laccases are of fungal
origin and have been reported from ascomycete,
basidiomycete and deuteromycete fungi (Bollag
and Leonowicz, 1984). Laccase is an important
enzyme because of its potential use in several
areas such as textile, paper and pulp industries.
(Eggert et al.,, 1997). Laccase can be used in
bioremediation (Duran and Esposito, 2000),
beverage (wine, fruit juice and beer) processing
(Cantarelli et al., 1989), and as biosensor (Couto
and Herrera, 2006).

The Scytalidium thermophilum laccase gene
was first cloned by Novo Nordisk Bio Tech, Inc in
1998 (Patent No: US 5843745 A). This laccase gene
(lccS) has an open reading frame of 2092 bp. It is
composed of five exons punctuated by four small
introns. The coding region, excluding intervening
sequences is very GC-rich (60.8% G+C) and encodes
a preproenzyme of 616 amino acids: a 21 amino
acid signal peptide and a 24 amino acid predicted
propeptide. In the first part of this study, it was
aimed to clone and express the Scytalidium
thermophilum laccase gene in Aspergillus sojae to
overexpress the enzyme for future use in
biotransformatives and to be able to perform site-
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directed mutagenesis. In the second part of the
study, a bioinformatic approach was used to
collect fungal propeptide sequences and to classify
them according to their cleavage sites. This
information was used to have an overview of the
amino acid requirements for cleavage during
secretion of fungal proteins. A separate comprise
was made between laccase propeptide regions and
the overall results were evaluated to draw a
number of conclusions that might be of value in
further understanding the importance of
propeptides in the fungal secretion process.

Materials and Methods
Strains and Media

S. thermophilum (type culture Humicola
insolens, ATCC No. 16454) kindly provided by
ORBA, istanbul, was inoculated onto YpSs agar
plates (Cooney and Emerson, 1964) and incubated
at 45 °C for 4-5 days until sporulation was
complete. These agar plates can be stored at 20°C
for up to 2 months. Spores from these stock
cultures were inoculated into a liquid pre-culture
media (5 mL) known as YpSs broth, which contains
1% (w/v) glucose instead of starch as a carbon
source. After 24 h of incubation at 45°C, the pre-
culture (5 mL) was transferred into the main
culture (250 mL) supplemented with copper
sulfate. Cultures were incubated in a shaker
incubator at 45°C and 155 rpm.

Escherichia coli XL1 Blue MRF was supplied
from Stratagene (La Jolla, USA) and maintained
according to the instructions of the supplier.

Aspergillus sojae strain ATCC11906 was
kindly supplied by Dr. P. J. Punt (TNO Nutrition and
Food Research, Dept. of Microbiology, Zeist, The
Netherlands). Stock cultures of A. sojae were
grown on complete medium agar (70 mM NaNOs,
7 mM KCl, 11 mM KH2PO4, 2 mM Mg2S0a, 1% (w/v)
glucose, 0.5% (w/v) yeast extract, 0.2% (w/v)
casamino acids, 1x trace elements (1.000x stock:
76 mM ZnS04, 178 mM H3BOs, 25 mM MnCly, 18
mM FeSO4, 7.1 mM CoClz, 6.4 mM CuSOs, 6.2 mM
NaMoOs, 174 mM EDTA), 1x vitamin solution
(1.000x stock: 100 mg L thiamin, 100 mg L*
riboflavin, 100 mg L' nicotinamide, 50 mg L*
pyridoxine, 10 mg L pantothenic acid, 0.2 mg L*
biotin) and 1.5% (w/v) agar with or without
uridine/uracil supplementation (5 mM /5 mM).

PCR Cloning of the IccS Gene

In order to clone lccS gene onto vector
pAN52-4, a new set of primers were designed as;
lacP1(forward)
(5'CGTCTCGGCAAGCTTCCTGTCATTCTCCAAGC  3')
lacP2(reverse)
(5'AATCCGCCCAAAGCTTTCACCGATCCCATCGC 3').
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lacP1-lacP2 primer pairs include Hindlll restriction
enzyme recognition regions to provide cloning the
amplified fragment to vector pAN52-4. The vector
pAN52-4 includes glucoamylase gene of Aspergillus
niger signal peptide and propeptide regions. So the
primer lacP1 was designed such that the amplified
IccS gene lacks the signal peptide and propeptide.
The lccS gene was amplified using Tag DNA
polymerase (Invitrogene) under the following
conditions; initial denaturing at 95 °C for 3 min; then
35 cycles at 94°C for 30's, 57 °C for 60 s, and 72°C for
90 s; and finally a 10 min extension phase at 72°C.

Cloning and Expression in Aspergillus sojae

pAN52-4 (GenBank accession no. Z32699)
vector was kindly provided by Dr. P.J. Punt. It is a
fungal expression and secretion vector. It includes A.
niger glucoamylase gene (glaA) preprosequence.
Laccase gene was put under the control of the
glyceraldehyde triphosphate dehydrogenase (gpdA)
promoter of A. nidulans using the unique
BamHI/HindIll sites of the vector. The plasmid,
carrying the laccase gene on vector pAN52-4 was
named as pAN52-4LS. The host strain A. sojae
ATCC11906 (pyrG’), which is a uridine auxotroph,
was pre-grown in complete medium at 30°C and 155
rpm for 18 h and was transformed with the plasmid
pPAMDSPYG carrying the marker gene, pyrG of A.
niger and pAN52-4LS together, at a ratio of 1:10, as
described by Punt et al (2002). Transformants were
selected for uridine prototrophy on complete
medium  without  supplementation. Fungal
transformants were cultivated at 30°C and 155 rpm
on 1.250 mL modified YpSs broth containing 2%
glucose instead of starch.

Laccase Assays

Laccase activity was determined on an
aliquot of culture supernatant, by monitoring the
oxidation time course of 0.5 mM ABTS at 420 nm, in
the presence of 0.1 mM acetate buffer, pH 5.0 at 60
°C, 0.5 ml of culture supernatant and 1 ml of buffer
solution. The substrate blank cuvette contained 500
pl buffer solution. One unit of enzyme activity was
defined as a change in optical density at 420 nm of
0.01 per minute under the stated assay conditions.
The enzyme activity was expressed in units defined
as 1 U = 1 umole of substrate oxidized (or 1 umole
product formed) in one minute by 1 ml of culture
supernatant.

Results and Discussion
Multiple Sequence Alignment of Laccase

Laccase gene (lccS) has an open reading
frame of 2092 bp. It is composed of five exons
(243, 91, 70, 1054 and 390 nucleotides)
punctuated by four small introns (63, 58, 55 and 65
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nucleotides). The coding region encodes a
preproenzyme of 616 amino acids: a 21 amino acid
signal peptide and a 24 amino acid predicted
propeptide (US 5843745 A). Amplification with
lacP1-lacP2 primers was yielded a PCR product of
an expected size of about 1983 bp without
propeptide and signal peptide sites. Comparison
with other laccase proteins was performed in order
to detect the sequence conservation patterns. For
this aim, multiple sequence alignments were
performed with the help of software ClustalW and
NCBI web sites (Figure 1). The fungal laccases
contain several highly conserved ungapped
regions, distributed almost throughout the length
of the proteins. The copper-ligating residues in the
S. thermophilum laccase are housed in regions that
are conserved across all laccases. A total of 10
histidines and 1 cysteine are completely conserved
and they serve as the copper ligands. These
residues are housed in the four conserved regions
L1-L4. Specifically, the motif HWHG in the region
L1 is equivalent to the motif HLHG in the region L3.
Similarly, between the region L2 and L4, Gly is the
common conserved residue at positions 1 and 16,
while His is the common conserved residue at
positions 6 and 8 (Kumar et al., 2003). At the C-

terminal some laccases from ascomycetes N.
crassa (Germann et al., 1988), P. anserine
(Fernandez-Larrea and  Stahl, 1996), M.

thermophila (Bulter et al., 2003) are processed at
the processing site Asp-Ser-Gly-Leu, which is the
conserved region of these laccases. When we look
at the C- terminus of the S. thermophilum laccase
after the alignment of amino acid sequence with
some other fungal sequences, it was observed that
it might also require the removal of a C-terminal
peptide in addition to the posttranslational
removal of a signal sequence and propeptide
cleavage at the N-terminus like other ascomycete
laccases (Figure 2).

Expression of IccS in Aspergillus sojae

The maximum laccase activity was 70 U L!
at 96 hours (Figure 3). In this study, it was possible
to produce S. thermophilum laccase gene
extracellularly in A. sojae. In the previous study
carried out by Novo Nordisk Bio Tech. activity of S.
thermophilum laccase gene cloned into Aspergillus
oryzae was tested by using either syringaldazine or
ABTS as substrates and found 2200 or 4200 U L%,
respectively. These values are higher than the
activity of the S. thermophilum laccase expressed
in A. sojae. The optimum conditions can be studied
to improve the stability and extracellular activity of
heterologous laccase enzyme by altering pH,
temperature and culture medium contents.
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high similarity with Emericella nidulans laccase
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thermophilum. The lccS gene was ligated onto

S. thermophilum laccase protein possesses a pAN52-4 vector without its signal and propeptide

regions. This resulted in a construct where the lccS

protein preprosequence. The probable signal gene is fused to the signal-pro-peptide region of

peptide cleavage site was also found through
Expasy web site. Both the sequence alignment, and
bioinformatic results indicate the same signal
peptide cleavage site (Figure 4). S. thermophilum

the A. niger glucoamylase gene. Furthermore, the
gene was put under the control of the constitutive
gdpA promoter to allow high-level expression in
the presence of glucose and absence of an inducer.

laccase protein propeptide cleavage site is not Accordingly, it was possible to express S.

clear however according to sequence alignment it
could be at the point of Ser amino acid. (Figure 4).

thermophilum laccase in A. sojae at a level of 70 U
L, which is within the acceptable limits of laccase

In conclusion, cloning of Scytalidium thermophilum production in the literature. In future studies,
laccase gene would give an opportunity to heterologous expression in A. sojae will be
overexpress the enzyme for future use in optimized and the gene will be wused in

biotransformations and to be able to perform site-
directed mutagenesis. In this study, PCR cloning

studies were performed on the laccase gene of S. biocatalysis.
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mutagenesis. This system will also allow the use of
recombinant A. sojae culture supernatants in
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Figure 1. Sequence alighment of Agaricus bisporus (1) (Genbank AAC18877) Trametes versicolor (2) (Genbank
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Abstract

Various changes during growth and development are the prime concern for determining the optimum
maturity, maintain high nutritional quality and reduce postharvest losses of fruits. Therefore, this study was
undertaken in order to determine the physical and chemical changes during growth and development of sapota
fruit at different days after fruit set (DAFS). The experiment was carried out in a randomized complete block
design with three replications. Two sapota varieties viz. BAU Sapota 1 and BAU Sapota 3 were used for this
study. The results demonstrated that the physico-chemical properties of two sapota varieties changed with
time progressed during growth and development. It was observed that some of the physical and chemical
properties of those varieties reached a peak at 105 DAFS while most of the other characters exhibited better at
119 DAFS. Therefore, it can be concluded that BAU sapota variety will be ready to harvest at 119 DAFS which
could provide better nutritional quality with minimum postharvest losses.

Key words: Growth; physical characters; chemical properties; maturity; sapota fruit

Introduction difficult to determine the optimum maturity date

Sapota (Manilkara achras Mill.) is one of the for harvesting. In addition, the climacteric nature
prominent fruits in Bangladesh belonging to the of sapota fruits requires proper harvesting
family Sapotaceae. It is originated from tropical maturity and careful postharvest handling to
America and now widely cultivated in the tropics, reduce postharvest losses, further hindering the
including India, Mexico, Vietnam, Guatemala and storage and distribution. Measurable parameters
Venezuela (Roy and Joshi, 1997). India is the such as fruit size, color of skin after scratching and
largest producer of sapota followed by Guatemala external color have been correlated with the stage
and Venezuela (Pawar et al., 2011). It is grown of maturity at harvest. Therefore, more precise
throughout Bangladesh but widely grown in determination of the time after fruit set required
Barisal, Khulna, Jessore, Chittagong and Chittagong to reach maturity is to ensure the fruit quality. In
Hill Tract districts. It starts bearing early from general, once cell division ends, cell expansion
second or third year of planting but economical become the dominant way to increase fruit size
yields can be obtained from 7" year onwards. (Bertin, 2005). Final fruit size is directly related to
Under tropical conditions, flowers are seen almost the number of cells produced in the period just
throughout the vyear. In Bangladesh, the main immediately following pollination (Zhang et al.,
fruiting season of sapota is December to March 2006). Major changes in the chemical composition
(Rahim et al., 2011). The fruits become mature 4 to of the fruit are strongly associated with its growth
6 months after flowering. In general, the sapota (Shinde, 2003). It has been reported that as
fruit requires 100 to 165 days to mature after ripening proceeds, the total sugars in the fruit
anthesis, depending on the cultivar, agro climatic increase while acidity decreases. Sugars are the
location and temperature (Sulladmath, 2001). major component of the soluble solids in sapota
Since sapota tree bears flowers almost year round, fruit. Therefore, the taste of sapota fruits, like
therefore, fruits of all stages of maturity can be most other fruits is highly correlated with the

found on the tree at the same time, making it
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percentage of soluble solids, and is a major factor
in determining the quality of the fruit.

Characterization is an important aspect for
documentation of the performance of the studied
cultivars, which subsequently will help to
introduce, select and improve existing sapota
varieties. Unfortunately, information regarding the
fruit growth, physico-chemical compositions of
sapota varieties growing under different regions of
Bangladesh is very limited. The experiment was
therefore, undertaken in order to study the
physico-chemical changes during growth and
development of sapota fruit.

Materials and Methods
Strains and Media

The experiment was conducted at
Bangladesh Agricultural University Germplasm
Centre (BAU-GPC) from April-October, 2011. The
single factor experiment was laid out in a
randomized complete block design with three
replications. Two sapota varieties viz. BAU Sapota
1 and BAU Sapota 3 were used for this experiment.
About 5-6 years old six sapota plants of two
varieties were selected. Flowers were tagged after
full bloom to determine the days after fruit set
(DAFS) and data collection was started from 35
DAFS and continued up to full mature stage at
seven days intervals. Data were collected on
length, breadth, volume, fresh weight, dry weight,
% water content, total soluble solids (TSS, °Brix),
vitamin C, total sugar, reducing and non-reducing
sugar contents of fruits at different DAFS. Lengths
and breadths of fruits were measured
consecutively from five randomly selected fruits
with the help of digital slide calipers and average
was calculated and expressed in centimeter (cm).
Fruit volume was measured by water displacement
method and expressed in milliliter (ml). Fresh
weight of fruits was measured by digital balance
and expressed in gram. Fruits were sliced in to
small pieces and placed in an electric oven at 60 °C
for 96 hours until the weight become constant. It
was then cooled and weighed again and % water
content was determined by using the following
formula:

Water content (%) of fruit
__ Freshweight of fruit - Dryweight of fruit

100
Fresh weight of fruit

Total soluble solids (TSS) content of fruit
pulp was determined by using hand-held Abbe's
Refractometer. Temperature corrections were
made by using Temperature Correction Chart that
described by Ranganna (1979). Total sugar content
of fruit pulp was determined colorimetrically
followed by the method of Jayaraman (1981).
Reducing sugar content was determined according
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to the method of Miller (1972) where
Dinitrosalicylic acid was used for the development
of color. Non-reducing sugar content was
calculated by using the following formula:

% non-reducing sugar = (% total sugar - %
reducing sugar)

Vitamin C content of fruit pulp was
determined by using 2, 6- dichlorophenol
indophenols visual titration method as described
by Plummer (1971). The titratable acidity of sapota
pulp was determined by the method of Ranganna
(1979). The data obtained from the experiment on
various parameters were statistically analyzed by
using MSTAT C computer program. The mean
values for all parameters were calculated and
analysis of variances for the characters was
accomplished by F variance test. The significance
of difference between pair of means was tested by
the least significant difference test at 5% and 1%
levels of probability (Gomez and Gomez, 1984).

Results and Discussion

Fruit length of two varieties of sapota was
found to increase during the entire period of
experiment. It was observed that the average
length of fruits increased rapidly until 105 DAFS
and then the growth slowly increased until 119
DAFS (Figure 1A). Between the two sapota
varieties, the rates of increase in fruit length during
56 to 119 DAFS were significant. The patterns of
increase in fruit length of two varieties were
similar with a little variation between them (Figure
1A). The final length of fruits after maturity ranged
from 5.85 cm to 7.12 cm. The higher fruit length
(7.12 cm)was recorded from BAU Sapota 3 at 119
DAFS, while, lower fruit length (5.85 cm) was found
in BAU Sapota 1 (Figure 1A). Fruit length was
expanded with time probably due to increase in
number of cells as well as cell expansion.

Fruit breadth of two varieties of sapota was
found to increase during the entire period of study.
It was observed that the average breadth of fruit
increased rapidly up to 98 DAFS and then slowly up
to 119 DAFS (Figure 1B). Between the two
varieties, the rates of increase in fruit breadth
during 42 to 119 DAFS were significant. Breadth of
fruits after maturity ranged from 4.85cm to 5.36
cm. The higher fruit breadth (5.36 cm) was
recorded from BAU Sapota 1 at 119 DAFS and
lower breadth (4.85) cm was found in BAU Sapota
3. deBrito and Narain (2001) reported that the
average length and diameter of the half-ripe
sapota fruit were 6.4 cm and 7.5 respectively, and
there was a significant difference in these
parameters between the mature green and the
half-ripe stages.
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Fruit volume showed significant differences
between two varieties at DAFS. The result
indicated that the average volume of fruit
increased rapidly up to 105 DAFS and then
increased slowly up to 119 DAFS (Figure 2A). The
rates of increase in fruit volume of the two
varieties during 70 to 119 DAFS were significant.
The average volume of fruit at maturity stage was
recorded maximum (87.0 ml) in BAU Sapota 1 at
119 DAFS and 75.96 ml in BAU Sapota 3.
Statistically significant variation in fresh weight of
fruits was noticed between the two varieties at
DAFS. The result showed that the average fresh
weight of fruits increased rapidly up to 105 DAFS
and thereafter increased slowly up to 119 DAFS
(Figure 2B). The rates of increase in fresh weight of
fruits were significant from 70 to 119 DAFS. As fruit
volume increased significantly from 70 to 119 DAFS
therefore fruit fresh weight was increased in
similar pattern.

Statistically  significant  variation  was
observed in case of dry weight of fruits at different
growth stages. Results showed that the average
dry weight of fruits of the two varieties were
significant from 77 to 119 DAFS (Figure 3A).

The variations between the two varieties in
terms of % water content at different growth
stages were significant from 70 to 119 DAFS (Figure
3B). The water content of fruits during maturity
stage ranged from 72.52 to 77.01%. The maximum
water content was found in BAU Sapota 1 (77.01%)
and minimum in BAU Sapota 3 (72.52%).

It was observed that TSS content of both
the varieties was zero (0 °Brix) at 35 DAFS
thereafter the values increased rapidly up to 105
DAFS and then slowly up to 119 DAFS (Figure 4A).
TSS content in mango found to increase with
advancement of growth and development time
reported by Akter (2012). The differences of TSS
content of two varieties were significant from 42
to 119 DAFS. However, the higher TSS content was
found in BAU sapota 3 and lower from BAU sapota
1 during the whole growth period. TSS content was
increased as fruit mature which may be due to
accumulation of more sugars in to the fruits
through hydrolysis of starch. Similar result was
observed by Raut (1999); Pawar et al. (2011);
Bhutia et al. (2011).

Significant variation in respect to vitamin C
content of fruits was noticed at different growth
stages. It was found that vitamin C content of fruit
decreased rapidly up to 98 DAFS and then slowly
up to 119 DAFS (Figure 4B). At the initial growth
stage both the varieties content highest amount of
vitamin C but it decreased gradually with time up
to the final maturity. This reduction is due to
oxidative destruction of ascorbic acid by enzymes,
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mainly ascorbic acid oxidase. However, BAU Sapota
1 contained highest amount of vitamin C (9.41
mg/100 g) at the initial stage of fruit setting and
lowest (9.20 mg/100 g) was recorded in BAU
Sapota 3 (Figure 4B). Ingale et al. (1992) reported
that ascorbic acid content of sapota fruits was
initially  increased  thereafter  continuously
decreased during development.

The different growth stages involved in this
investigation were found significant variations in
relation to total sugar content. It was observed
that the total sugar content of both the varieties
was 0 % at 35 DAFS then it was increased rapidly
up to 112 DAFS and thereafter slowly up to 119
DAFS (Figure 5A). The total sugar content at the
maturity stage was recorded maximum (17.57%) in
BAU Sapota 3 and minimum (16.52%) from BAU
sapota 1. The rates of increase in total sugar
content during 70 to 119 DAFS were significant
between the two varieties. The contents of total
sugar in sapota fruits was increased due to
conversion of starch into sugar. This results are in
agreement with the findings of de Brito and Narain
(2001); Pawar et al. (2011).

The effects of different growth stages of
fruit in relation of reducing sugar content recorded
in the study was significant during 70 to 119 DAFS.
It was found that the reducing sugar content of
both the varieties was 0 % at 35 DAFS then it was
increased rapidly up to 112 DAFS and finally
steadily increased up to 119 DAFS (Figure 5B). The
higher reducing sugar (9.21%) was recorded from
BAU Sapota 3 and the lowest (8.8%) was recorded
from BAU Sapota 1 at 119 DAFS. Reducing sugar
content was increased due to inversion of sucrose.
deBrito and Narain (2001) observed almost similar
results in sapota fruits.

Results showed that non-reducing sugar
content of fruit increased rapidly up to 105 DAFS
and then it increased slowly up to 119 DAFS (Figure
6A). At the initial stage non-reducing sugar content
of both varieties was 0% but it increased gradually
day by day up to the final maturity. The fruit flesh
of BAU Sapota 3 contained the higher amount of
non-reducing sugar (8.2%) and lower (7.7%) was
recorded in BAU Sapota 1 at the 119 DAFS. The
contents of non-reducing, reducing and total sugar
in sapota fruits was increased due to conversion of
starch into sugar.

Different growth stages of sapota fruits
showed significant variation in relation to titratable
acid content. The result showed that the content
of titratable acid decreased rapidly with
advancement of time (Figure 6B). At the initial
stage, both the varieties showed highest amount
of titratable acidity but it decreased gradually as
fruits become mature. The fruit flesh of BAU
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sapota 1 contained the higher amount of titratable
acidity (0.98%) and BAU sapota 3 contained lower
amount (0.82 %) at 35 DAFS. Decrease in acid
content with maturity of sapota fruits may be
attributed to the oxidation of organic acids. This
results are in agreement with findings of Paralker
(1985); Pawar (1988); Akter (2012). Sugar acid ratio
was significantly increased during 77 to 119 DAFS
between two varieties (Figure 7). At the initial
stage, this ratio was zero (0) in two varieties later
on it increased gradually with time until the final
maturity. The maximum sugar acid ratio (70.33)
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Ozet

Balin igerigi ve kalitesi arilarin habitatinda bulunan bitki 6rtlisiine bu bitki ortusiinden aldiklari nektar
tipine ve miktarina, bolgenin cografik konumuna, yukseltisine, 1si degisimlerine, ari kaynaklarinin saflig gibi
bircok 6zellige baghdir. Toplam fenol igerikleri Folin-Ciocalteu yéntemiyle Toplam fenolik bilesik 52.60554
+0.0458mg (mg GAE/gr ekstre basina), toplam flavonoid miktarlari aliminyum klorir metoduyla 60.8080
+0.0555 mg (mg QE/gr ekstre basina), toplam fenolik asit igerigi (TPA) 73.10769 +0.0309 mg (mg SA/gr ekstre
basina), toplam B-karoten 3.64699+0.0636 mg (mg/gr ekstre basina) ve toplam likopen icerigi 5.87298+0.0354
mg (mg/gr ekstre basina) ve toplam antioksidan aktiviteleri ise fosfomolibden yontemi ile tayin edilerek
belirlenmistir. Antioksidan etkisi 2,2-difenil-1-picryhydrazyl (DPPH) serbest radikali i¢in IC50 degeri 174.37
+1.414 mg (mg/gr ekstre basina) ile hidrojen peroksit giderme aktivitesi % 71.8405 bulunmustur. Reaktif
oksijen tlri olan hidroksil (¢OH) radikalinin temizleme etkisi ne bakildiginda 200 pg/ml konsantrasyonda %
28.245 bulunmustur. Deneylerde standart olarak butillenmishidroksitoluen (BHT), butillenmishidroksianisol
(BHA), a-tokoferol ve a-tokoferolun suda ¢éziinen bir analogu olan troloks kullanilmistir. HPLC analizde baldaki
fenolik bilesikler; krisin, klorogenik asit, kaffeik asit, sinapik asit, siringik asit, gallik asit ve ferrulik asit olarak
tespit edilmistir. Mikroorganizmalar gram (+), gram (-) bakteriler (Bacillus subtilis IM622, Staphylococcus aureus
6538P, Escherichia coli ATCC 25922, Salmonella typhimurium NRRLE 4413, Klebsiella pneumoniae EMCS,
Pseudomonas aeruginosa DSM 50071 ile mayalar (Candida albicans, Saccharomyces cerevisiae) olusmaktadir.
Arastirma sonucunda, bal ekstrelerinin gram negatif (-) ve gram pozitif (+) bakterilere karsi antibakteriyel
aktivitelerinin oldugu tespit edilmistir.

Anahtar kelimelerAntikanser, antimikrobiyal, antioksidan, bal, fenolik bilesikler

Determination of Anticancer, Antioxidant and Antibacterial Activities of Phenolic Extracts
of Honey Samples From Geng¢ Township ofBingdl Province

Abstract

The content and quality of honey change according to flora in which bees live and types and amounts of
nectar which bees collect, region's geographical location, altitude, temperature change and the purity of the
bee supply. Total phenol content by Folin-Ciocalteu method was determined as 52.60554 + 0.0458 mg (mg GAE
/ g per extract), the total flavonoid by aluminum chloride method as 60.8080 * 0.0555 mg (mg QA / g per
extract), total phenolic acid content ( TPA) 73.10769 +0.0309 mg (mg SA / g per extract), the total B-carotene
3.64699 + 0.0636 mg (mg / g per extract) and 0.0354 + 5.87298 mg total lycopene content (mg / g extract
alone) and total antioxidant activity were determined by the method of the phosphomolybdic. Antioxidant
effects of 2,2-diphenyl-1-picryhydrazyl (DPPH) The IC50 value for free radical was 174.37 + 1.414 mg (mg / g
per extract) with hydrogen peroxide removal activity was found 71.8405%. Reactive oxygen species having
hydroxyl (¢ OH) radical scavenging effect of what is viewed when 200 mg / ml at a concentration of 28.245%
was found. Butylatedhydroxytoluene (BHT), butylatedhydroxy anisole (BHA), a-tocopherol a trolox analogue
soluble in water were used as assay standard. The phenolic compounds in honey determined by HPLC analysis
were identified as; chrysin, chlorogenic acid, caffeic acid, sinapic acid, syringic acid, gallic acid, catechin and
ferrulic acid. Microorganisms were composed of gram (+), gram (-) bacteria and yeast. Bacterial species were
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(Bacillus subtilis IM622 Staphylococcus aureus 6538P, Escherichia coli ATCC 25922, Salmonella typhimurium

NRRLE4413,

Klebsiellapneumoniae EMCS, Pseudomonas aeruginosa DSM 50071,

Candida albicans,

Saccharomyces cerevisiae). As a result, honey extract was found to be having antibacterial activity against gram

negative (-) and gram positive (+) bacteria.

Key words:Anticancer, antimicrobial, antioxidant, honey, phenolic compounds

Giris
Bal, asirlar boyunca insanoglu i¢in dnemli bir
besin kaynagi olmustur. Bal bir¢ok bitkiden nektar

toplayan farkli cins arilarin olusturdugu bir
Grindldr.  Bal anlari  tarafindan  bitkilerin
ciceklerinden salgiladiklari  nektarlardan veya

bitkiler Gzerinde yasayan bazi canlilarin salgilarini
topladiktan sonra, vicutlarinda kendine 06zgu
maddeler ile karistirilarak degisiklige ugratilip, bal
peteklerine depolamalari ve bunun neticesinde
olgunlasmasini sagladiklari tath maddedir (Martin,
1979; Otles, 1995).

Balin icerigi ve kalitesi arilarin c¢evresinde
bulunan bitki ortsine bu bitki 6rtisiinden aldiklari
nektar tipine ve miktarina, bolgenin cografik
konumuna, vyikseltisine, 1s1 degisimlerine, ar
kaynaklarinin safligi gibi bircok 6zellige baghdir. Ancak
yapilan arastirmalar gostermistir ki insan saghg
acisindan fonksiyonel ozelliklere sahip olan balin
kaynag buyik olglde cicege baghdir (Efem,1988).

Balin en o6nemli anti bakteriyel ozelligi
icerdigi hidrojen peroksit diizeyi ile ilgilidir. Bu
diizey glukozoksidaz ve katalaz diizeylerinin
Olgllmesiyle belirlenir  (Weston, 2000). Bal
farkliliklarindaki antimikrobiyal aktivitenin farkhhg
kismen de olsa bu seviyelerin bir yansimasi olabilir.

Balin  antimikrobiyal ve  antioksidan
aktivitesine peroksit olmayan faktorlerde katkida
bulunur. Bunlar lizozim, fenolik asit ve
flavonoidlerdir. Bir biitiin olarak ele alindiginda bu
faktorler bala yaralarin pansumaninda benzersiz bir
ozellik verir. Enfeksiyonun hizli  bir sekilde
temizlenmesine, yaranin hizli depridmanina (yara
kenarinda canhhgini kaybetmis 0l dokunun
alinmasi), vyara izinin en aza indirilmesinde,
angiogenesisin yani sira doku graniilasyonu ve
epitel blylimenin uyarilmasina yol agar. Bununla
birlikte balin terapotik etkiside arastirmacilar
tarafindan dikkate alinmasina ragmen ¢alismalar
ham balin  antimikrobiyal aktivitesi {zerine
yogunlasmistir (Taormina ve ark., 2001; Basualdo
ve ark., 2007). Akabinde daha c¢ok balin fenolik
icerigi ve ham halinde antioksidan kapasitesinin
belirlenmesi ile ilgili olmustur (Rauha ve ark., 2000;
Frankel ve ark., 2000).

Yapilan diger galismalarda bireysel fenolik
bilesikler gram negatif ve gram pozitif bakterilerde
genis bir vyelpazede blylimeyi inhibe ettigini
gostermistir (Davidson ve ark., 2005; Bravo ve ark.,
1998). Bu bilesiklerin antikanserojenik,
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antienflamatuar, antiaterojenik, antitrombotik,

immun sistem ve  analjezik  faaliyetleri
gosterilmistir.  Bunlar  arasinda  antioksidan
fonksiyonlari da rapor edilmistir (Vinson ve

ark.,1998).

Son vyillarda bitkilerin antioksidan etkileri
gida sanayi ve kisisel diyetlerde kullanimlari ile ilgili
pek cok calisma vyapilmistir. Bunun sebebi ise
bitkilerin birer antioksidan olan karotenoid,
flavonoid ve fenolik bilesik igerigi bakimdan zengin
olmalari ve herhangi bir yan etkiye sahip
olmamalaridir (Kulkarni ve ark., 2006). Siklikla
kullanilan bitillenmis hidroksitoluen (BHT) ve
batillenmis  hidroksianisol (BHA) gibi sentetik
antioksidanlarinin son yillarda kanser basta olmak
Uzere dejeneratif hastaliklarin olugmasinda etkin
oldugu ile ilgili iddia ve galismalarin olmasi Uzerine
arastirmalar tamamen bitkisel orijinli
antioksidanlar Uzerine yogunlasmistir (Gulgin ve
ark., 2006). Bitkisel orijinli antioksidan maddelerin
ve bilesiklerin ginlik diyetle direk bitkisel
beslenme ve bitkilerden kokenlenen bal gibi
bilesiklerden saglanmasi ile ilgili egilim giin gectikce
artmakta ve zamanla fonksiyonel gida terimi 6nem
kazanmaktadir.

Flavonoidler antioksidan o&zellige sahip
olduklarindan dolayi dejeneratif etkilerin
olusturdugu koroner kalp hastaliklari gibi bircok
hastaligin 6nlenmesinde etkin oldugu duslnilen
dogal bilesik gurubudur. Bitkilerden elde edilen
flavonoidler UV sinlarini absorbe ettikleri ve
antioksidan aktivite gostermelerinden dolayi
kanser tedavisinde kemoprotektif etkiye sahip
oldugu bildirilmektedir (Hertog ve ark., 1995).
Ayrica flavonoidlerin 16semi ve yumurtalik kanseri
(Larocca ve ark., 1990;Hirano ve ark., 1994) gibi
kanserli hiicreler Gzerinde sitotoksik etkiye sahip
oldugu bilinmektedir.

Tim ballar yapilarindan dolayi (antioksidan
ve antibakteriyel vb.) insan viicudu Uzerinde pozitif
etkiye sahiptirler. Bu ¢alismada Bingol ili Geng
bolgesinden elde edilen ballarin genel fenolik
bilesik iceriginin belirlenmesi ve elde edilen bal

ekstraktlarinin antikanser, antioksidan ve
antimikrobiyal  ozelliklerinin  arastirilmasi  ile
biyolojik aktivitelerinin belirlenmesi ve balin

fonksiyonel gidalarda yapay antioksidan ve
antimikrobiyal maddeler yerine kullanilabilir olup
olmadiginin belirlenmesi amaglanmistir.
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Materyal ve Yontem

Materyal

Bal érneklerinin toplanmasi ve saklanmasi
Ornekleme islemi Bingdl ili Geng ilgesi

merkez bolgesinden yapilmistir. Orneklenen ballar

sterii  cam  kavanozlar igerisinde  ¢alisma

baslayincaya kadar oda sicakhginda direk gilines

1181 almayan karanhk ortamda depolanmislardir.

Kullanilan kimyasal maddeler

Kullanilan tim kimyasallar ve reaktifler
analitik yada HPLC sinifi saflikta tedarik edilmistir.
Arastirmada polimerik adsorban olarak Amberlite®
XAD®-2 ticari markal Griin kullanilmigtir. Balin
icindeki fenolik bilesiklerde bulunan fenolik asit ve
flavonoidlerin miktarinin belirlenmesi ve
saptanmasi icin benzoik asit, kafeik asit, sinnamik
asit, p-kumarik asit, gallik asit, sinapik asit, askorbik
asit p-hidrosibenzoik asit, syringic asit, hidroklorik
asit, stlfurik asit, galangin, kaempferol, quercetin,
myrcetin, apigenin, luteolin, chrysin, hesperetin,
naringenin, 1,1-difenyl-2-pikril-hidrazil (DPPH-)
radikali, ferrozin, linoleik asit, a-tokoferol, trolox,
polioksietilen sorbitan monolaurat (Tween-20),
trikloroasetik asit (TCA),folin-ciocalteu reaktifi,
sodyum karbonat, sodyum fosfat, aliminyum
kloriir, sodyum hidroksit, sodyum nitrit, sodyum
molibdat, amonyum molibdat, metanol, etanol,
butillendirilmishidroksianisol (BHA), bitillenmis
hidroksitoluen  (BHT), demir klorir, demir
ferrosiyanat, hidrojen peroksit, aseton, hekzan ve
fenontrolin Sigma-Aldrich’(Almanya) firmasindan
temin edilmistir. Hicre kaltlrleri deneyi icin fetal
bovin serum ve %1 penisilin-streptomisin iceren
RPMI 1640 besi yeri Biologicallndustries (israil)’den
temin edilmistir.

Test mikroorganizmalarinin segcimi

Kullanilan mikroorganizmalar Ankara
Universitesi Fen Fakdltesi Biyoloji Bélimi ve Refik
Saydam Hifzissihha Merkezi Baskanligi’'ndan temin
edilmistir (Cizelge 1).
Cizelgel. Kullanilan  mikroorganizmalar  ve
Uluslararasi Kodlar

Mikroorganizma  Mikroorganizma Kodu

B. subtilis IM622

E. coli ATCC25922
K. pneumoniae EMCS

S. aureus 6538P
C.albicans

P. aeruginosa DSM50071
S. typhimurium NRRLE4413

S. cerevisiae
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Metod
Bal ekstraklarinin hazirlanmasi

100 gr sizme bal 1 It'lik beherler igerisinde
1x102 mol/dm3 konsantrasyona sahip HCI (500ml)
ile kanstirllmistir. Bal iyice ¢ozildikten sonra adi
suzgec kagidi kullanilmasi vasitasiyla stiziilerek kati
partikillerinden uzaklastirillimistir.  Daha sonra
stzintl kanigimina (pH 2 distile su (HCI ile pH’si
disirilen 18.3 mQ distile su ile bal) 100 gr
Amberlite® XAD®-2 eklenmistir. Oda sicakhginda
yaklasik bir saat boyunca manyetik karistiricida
karistirilmistir.  Karisim cam kolona yiklenerek
1x102 mol/dm® HClI (300 ml) ile ve takiben
deiyonize su (300 ml) ile birlikte seker ve diger bal
bilesenleri uzaklastiriimasi igin yikanmistir. Kolonda
adsorbe edilmis olan fenolik bilesenler 1000 ml
metanol (pH:7) ile yikanarak alinis, 40°C’de rotary
evaporatérde azaltilmis basing altinda metanoliin
ucurulmasi saglanarak fenolik ekstre elde edilmistir
(Estevinho ve ark., 2008).

Fenolik bilesiklerden g¢ikarilan kalintilar bir
miktar su ve dietil eter ile U¢ kez ¢OzUlmustir.
Kombine ekstreler buharlasmaya maruz kaldiktan
sonra agirhklart 6lgilmis, kalinti pargasi ve
antioksidan test icin metanol ile antikanser ve
antimikrobiyal aktivite deneyleri icin DMSO ile
yeniden ¢Ozilmustir. Bir miktar su iginde
¢6zlinmus kalintidan fenolik bilesiklerin gikariimasi
icin 30 ml dimetil eter ile l¢ kez muamele
edilmistir (Estevinho ve ark., 2008).

Ekstrelerin antioksidan aktivitelerinin belirlenmesi
1. Toplam fenolik madde miktarinin belirlenmesi

Ekstreler icerisindeki toplam fenol miktari
Folin-Ciocaltaeu yontemine (Gamez-Meza ve ark.,
1999) gore yapilmistir. 150 pl 6rnek, 150 ul Folin
Ciocaltaeu reaktifi (%50’lik, h/h, suda) ve 3 ml
sodyum karbonat ¢ozeltisi (%2’lik, a/h, suda) deney
tiptne karistirllarak 30 dk oda sicakliginda
bekletilmistir. Sire sonunda ¢ozeltilerin
absorbanslari UV  Spektrofotometresi'nde 760
nm’de okunarak toplam fenol miktarlari; gallik
asitle gizilen kalibrasyon egrisinden, mg gallik asite
esdeger olacak sekilde hesaplanmistir.

2. Toplam flavonoid igeriginin belirlenmesi

Bal ekstresinden 150 pl alinarak 600 pl
distile suyun icerisine aktarilarak bu karisimin
Gzerine 90 pl %15’lik NaNO:2 sollisyonu eklenerek
karistirilmistir. 6 dakika sonra %10’luk AIClz.H20
sollisyonu bu c¢o6zeltiye eklenerek karistirilmistir.
Bunu takip eden yedinci dakikada, 1 M NaOH’dan
600 ul eklenmis, Uzerine 1500 pl distile su
eklenerek tim karisim ¢ok iyi ve nazikge
karistirilmistir. Ortaya ¢ikan pembe renk 510 ile
415 nm’de okunmustur. Quercetin eslenegi olarak
toplam flavonoid igerigi balin kilograminda
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miligram cinsinden hesaplanmistir (Barros ve ark.,
2007).

3. Toplam fenolik asit igerigi (TPA) belirlenmesi
Bal ekstresinden (1.0 ml) 0.5 M hidroklorik
asit (2.0 ml) ve 10 g sodyum nitrit, 10 g sodyum
molibdatin 100 ml suda ¢ézdirilmesiyle hazirlanan
¢Ozlici (2.0 ml) eklenmistir. Bunu takiben % 8.5
(w/w) sodyum hidroksitten (2.0 ml) eklenmis, daha
sonra son hacim 10 ml olacak sekilde distile su
ilave edilmistir. Absorbans 505 nm’de okunmus
olup, kor olarak her bir ekstre igin 10 ml su
kullanilmistir. Sinapik asit kalibrasyon egrisinden
sinapik asit es degeri (mg/g) olarak toplam fenolik

asit icerigi hesaplanmistir (European
Pharmacopoeia, 2004).
4. Toplam B-karoten ve likopen igeriginin

belirlenmesi

Karotenoidlerin icerigi Barros ve ark. (2007)
metotu  kullanilarak  yapiimistir.  Karoten ve
likopen’in belirlenmesi igin bal fenolik ekstresinden
100 mg alinarak 10 ml aseton-hekzan (4:6) karisimi
icerisine konulanarak 1 dakika stresince iyi bir
sekilde karistirilarak Whatman No. 4 filtre kagidiyla
stzlilmis , stzlintinlin absorbans degerleri 453,
505 ve 663 nm, dalga boylarinda olgimleri
yapilmistir. B-karoten ve likopen igerikleri standart
grafiklerle degerlendirilerek kilogram baldaki
karotenoid miktari miligram cinsinden
hesaplanmistir.

5. DPPH radikalinin etkisinin giderilmesi
Bal fenolik ekstresinin (0.3 ml) igerisine
litrede 6x10° mol olacak sekilde hazirlanan DPPH

radikali iceren 2.7 ml metanolik karisim
karistinlmistir.  Bu  karisim  glicli  bir  sekilde
calkalanarak 60 dakika  karanlik  bdlgede

bekletilmistir. DPPH radikalinin azalmasi 517 nm’de
absorbsiyounun olglimesi ile aktivite belirlenmistir
(Pokorny ve ark., 2001; Hatano ve ark., 1988).

6. indirgeyici gii¢ 6zelliginin élciilmesi

Degisik konsantrasyonlar’da bal ekstre
lerinden 2.5 ml alinarak, 2.5 ml (pH 6.6) litresinde
200 mmol bulunacak sekilde hazirlanan sodyum
fosfat tamponu ile %1’lik 2.5 ml potasyum ferrik
siyanit ile karistirilarak ve 50°C’de 20 dakika inkiibe
edildikten sonra uzerine hazirlanan %10’luk tri
kloroasetik asitten 2.5 ml katilmis ve bu karisim
1000 rpm’de 8 dakika santrifiij edilmistir. Santrifj
sonrasinda Ust faz alinarak yaklasik 5 ml’sine 5 ml
deiyonize su ve 1 ml % 0.1'lik demir klorid
(FeCls.6H20) konularak spektrofotometrik olarak
700 nm’de okumasi gergeklestirilmistir (Ovyaizu,
1986).
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7. Hidrojen aktivitesinin
belirlenmesi

Bal orneklerinin metanol ile hazirlanan
ekstrelerinin hidrojen peroksit giderme aktivitesi
Ruch ve ark. (1989) belirledikleri metoda gore
yapilmigtir. Bu yontem, antioksidanlarin H.0.'e
elektron vererek, onu suya indirgemelerine
dayanmaktadir.Bunun igin pH’si 7.4 olan fosfat
tamponunda 43 mM’lik hidrojen peroksit ¢ozeltisi
hazirlanmistir.  H202  konsantrasyonu  spektro
fotometrik olarak, H202'in 230 nm’de absorbans
gbstermesiyle belirlenmistir. 5, 10, 15, 20 pg/ml
konsantrasyonunda alinan bal ekstrelerinin hacmi
4 ml'ye kadar tampon ¢ozelti ile tamamlanmistir.
Daha sonra 0.6 ml hidrojen peroksit (43 mM)
¢ozeltisi ilave edilmistir. 10 dakika oda sicakliginda
inkiibe edildikten sonra hidrojen peroksitin azalan
miktari 230 nm’de azalan absorbans olarak
kaydedilmistir. Kontrol hidrojen peroksit iceren
tampon ¢ozelti kullaniimistir.

Axontrol - Asrnek

peroksit giderme

% inhibisyon =---------mmmeeeeeev x100
Axontol
8. Hidroksil radikali giderme  ézelliginin
belirlenmesi
Yu ve ark., (2004) metodu ile analiz

edilmistir. Metoda gore reaksiyon karisimi 1 mM
FeCl2’den 60 pl, 1 mM 1,10-phenanthroline’den 90
ul, 0.2 M fosfat tamponundan (pH 7.8) 2.4 ml, 0.17
M  H202’den 150 pl ve 1.5 ml degisik
konsantrasyonlarda ekstre eklenerek hazirlanmis
olup bu karisima H202"nin eklenmesiyle reaksiyon
baslatiimistir. Oda sicakliginda yapilan 5 dakikalik
inklibasyon sonrasinda spektrofotometre
kullanilarak 560 nm’de yapilan 6lgiim sonrasinda
hidroksil radikalini uzaklastirma aktivitesi asagidaki
esitlige gore hesaplanmistir.

Uzaklastirma orani= (1-(A1- A2)/ Ao) x %100,

Burada A, kontrolin (ekstre olmaksizin)
absorbansi, A, ekstre varliginda alinan absorbans
degeri, A: ise 1,10-phenanthroline olmaksizin
alinan absorbans degeridir.

9. Toplam antioksidan kapasitesinin belirlenmesi

Prieto ve ark., (1999) calismalarina gore
degerlendirilmis ve a-tokoferol esdegeri olarak
ifade edilmis, kisaca, 0.4 ml metanolde
¢Ozdurulmis ekstre ile 4 ml reaktif ¢ozeltisi (0.6 M
sulfirik asit, 28 mM sodyum fosfat ve 4 mM
amonyum molibdat) karistirilmistir. Kér olarak bal
ekstresi yerine metanol kullaniimistir. Reaksiyon
karisimi vorteks ile karistirildi ve su banyosunda 90
dakika slreyle 95°C’'de bekletilmistir. Absorbans
695 nm dalga boyunda Olgllerek, antioksidan
aktivitesi o-tokoferol esdegeri (a-TE mg/g ekstre)
olarak hesaplanmistir.
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HPLC analiz

Flavonoid bilesiklerin ve fenolik asitlerin
tanimlanmasinda HPLC’ de ters faz C 18 kolonuna,
gradient ellisyonla ve 35.2°C’de akis hizi 0.5 ml/dak
olacak sekilde ¢ahisilmistir(Yao ve ark., 2003). Mobil
faz pH 2.5 olan fosforik asit (%5) iceren 18.3 mQ
dH20 (¢6zlici A) ve metanol (¢6ziici B). Tim bal
ekstre orneklerinin yukleme hacimleri 10 pl'dir.
olarak bir gradient programi ile asagidaki gibi
uygulanmistir: 95-83% A (10 dakika), 83—74% A (10
dakika), 74—-42% A (20 dakika), 42-5% A (10 dakika)
ve 5-95% A (10 dakika). Fenolik asit ve
flavonoidlerin analizleri 290 nm yapilarak ve
tanimlama piklerin alikonma zamanlarinin ve
spektrumlarinin ticari standartlar ile
karsilastiriimasi ile belirlenmistir.
Ekstrelerin Aktivitelerinin
Belirlenmesi
Agar disk difiizyon metodu ile antimikrobiyal
etkinin belirlenmesi

Bal orneklerinin antimikrobiyal aktivite
testleri Berghe ve ark. (1991) tarafindan kullanilan
metoda gore gergeklestirilmistir.  CozUclleri
ucurulmus kuru bal ekstreleri, 25 mg/ml olacak
sekilde  dimetilsulfoksit ~ (DMSO) igerisinde
¢6zilmis, HPLC saflikta filtrasyon yapan 0.22
pum’lik  naylon membran filtreler kullanilarak
suzillen ekstreler kullanilmistir. Daha sonra 17 g
Mueller Hinton Agar 500 ml distile su ile
kanistirilarak hazirlanan besiyeri petri kaplarina
aktarilmis, katilasan besiyerlerini iceren petri
kaplari, kullanilana kadar buzdolabinda +4°C'de
saklanmistir. Testte kullanilan mikroorganizmalarin
kaltur stispansiyonundan 200’er ul (yaklasik olarak
Mc Farland 0.5 esitligine gére 10° koloni igerir),
Mueller Hinton Agar iceren petri kaplarina
aktarilarak eklivyon gubugu ile yuzeye yayilmis,
daha sonra 6 mm capa sahip 40’ar pl (20 pl +20 pl)
ekstre emdirilen diskler, steril bir pens yardimiyla
Uzerine bakteri ekilen petri kaplari igerisindeki
besiyerine yerlestirilmistir. Negatif kontrol olarak
40 pl DMSO emdirilen diskler kullaniimistir.
Streptomisin, referans antimikrobiyal olarak
kullanilarak, petri kaplari 1 saat 4°C’'de daha sonra
24 saat 37°C'de inkibe edilmis, antimikrobiyal
aktivite, ekstre emdirilen disklerin etrafindaki
zonlarin ¢apinin élgllmesi ile belirlenmistir (Berghe
ve ark., 1991; Eloff, 1998).

Antimikrobiyal

Antikanser Ozelliginin Belirlenmesi
1. Hiicre kiiltiirii

insan prostat kanser hiicreleri (PC-3) (ATCC),
%10 oraninda fetal bovin serum (Biological
Industries) ve % 1 oraninda penisilin-streptomisin
(Biological Industries) iceren RPMI 1640 (Biological
Industries) hiicre biyime besiyerinde 37°C'de %5
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CO?’li inkiibatérde gogaltilmistir. Hicreler her giin
kontrol edilerek iki ya da ¢ glinde bir
pasajlanmistir. Pasaj araligi 5-10 arasi tutulmustur.

2. Hiicre canhlik analizi

Hucre canlilik analizi WST-1 hicre ¢ogalmasi
kiti (ClontechLaboratories) kullanilarak yapilmistir.
PC-3 hucreleri ¢ogaltildiktan sonra her bir
kuyucukta 5x102 hiicre olacak sekilde 96 kuyucuklu
plakaya ekilmistir. 24 saat sonra geng balin ektresi
1000, 500, 250, 125, 60, 30, 15 ve 7 pg/ml
dozlarinda kuyucuklardaki hiicrelere eklenerek 24
saat boyunca inklbasyona tabi tutulmustur.
Kontrol kuyucuklarina sadece bilylime besi yeri
eklenmistir. Inkiibasyon siiresi sonunda her bir
kuyucuga 5 pl WST-1 eklenmistir ve 4 saat boyunca
hicreler inkibe edilmistir. Her kuyucugun 450
nm’de absorbansi mikro plaka okuyucu (Molecular
Devices) ile ol¢tilmustiir (Referans dalga boyu 630
nm alinmistir).

istatistiksel analizler

Tum olgumler 3 kez tekrarlanmis veyapilan
analizler student’s t-test programi kullanilarak
p<0,05 given araliginda hesaplanmistir.

Bulgular ve Tartisma
Ekstraksiyon Verimi ile ilgili Bulgular

Ekstraksiyon islemi sonucunda elde edilen
ekstre miktarlari Cizelge 2’de verilmistir.

Cizelge 2. Bal orneklerinden elde edilen ekstre

miktarlari
Ornek Bal (g) Ekstre miktari (mg)
Geng bali 100 58

Antioksidan Aragtirma Bulgulari
Toplam fenolik madde miktari ile ilgili bulgular
Standart grafikten elde edilen formilden de
bal ekstrelerinde bulunan toplam fenolik bilesik
miktarlari galik asit ekivalent (GAE) olarak
hesaplanmistir (r?: 0.999).
Bal orneklerinden elde edilen metanol
ekstrelerinin 1 g’da bulunan toplam fenolik bilesik
miktari Cizelge 3’de verilmistir.

Cizelge 3.Metanolekstrelerinin 1 g’inda bulunan
toplam fenolik bilesiklerin  Gallik  Asit
esdegeri olarak

Ekstre Toplam fenolik bilesik (mg GAE/g)

Geng 52.60554 +0.17012

Toplam flavonoid igeriginin belirlenmesi ile ilgili
bulgular

Bal ekstrelerinde toplam flavonoid miktari
standart grafikten elde edilen formil yardimiyla
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quercetin ekivalent (QE) olarak hesaplanmistir (r?:
0.9705). Toplam flavonoid madde miktari mg
olarak Cizelge 4’de verilmistir.

Cizelge 4.Metanolekstrelerinin 1 g'inda bulunan
toplam flavonoid miktari

Ekstre Toplam flavonoid miktari(mg

Geng 60.8080+0.0009

Toplam fenolik asit icerigi (TPA) belirlenmesi ile
ilgili bulgular

Standart grafikten elde edilen formdl
yardimiyla ekstrelerde bulunan fenolik asit miktari
sinapik asit ekivalent olarak hesaplanmistir (r’:
0.9621).

Toplam fenolik asit miktari sinapik asit
eslenigi olarak Cizelge 5’de verilmistir.

Cizelge 5.Metanolekstrelerinin 1 g’inda bulunan
fenolik asit miktari

Toplam flavonoid miktari

Ekst
stre (mg sinapik asit/g ekstre)
Geng Bali 73.10769 +0.0309
Toplam  B-karoten ve likopen igeriginin

belirlenmesi ile ilgili bulgular

Ekstrelerin absorbans degerleri 453, 505 ve
663 nm, dalga boylarinda olgimler yapilarak B-
karoten ve likopen igerikleri asagidaki hesaplama
formulleri  kullanilarak  belirlenmistir. Karoten
miktar Cizelge 6’da, likopen miktarida Cizelge 7’de
gosterilmistir.

B-karoten (mg/100 ml) = 0.216Aes3—
0.304As0s+ 0,452A4s3
Likopen (mg/100 ml) = —0.0458Acs3+

0.372As05— 0.0806A453

Cizelge 6. Bal ekstrelerindebulunan B-karoten
miktari (mg/g ekstre)

Ekstre mg/g ekstre

Geng Bali 3.64699+0.0636

Cizelge 7. Bal ekstrelerinde bulunan likopen miktari

(mg/g ekstre)
Ekstre mg/g ekstre
Geng Bali 5.87298+0.0354

DPPH radikalinin etkisinin giderilmesi ile ilgili

bulgular
Bal oOrneklerinin antioksidan aktivitesine
bagli gercek absorbans degerleri asagidaki

esitlikten % DPPH inhibisyonu hesaplanmistir.

Akontrol - Anumune
% Inhibisyon =-----------semmeeeeev x100
Akontol
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Bal ekstrelerinin DPPH radikali giderme
aktivitesi Sekil 1'de gorildigu gibi konsantrasyon
ile dogru orantili olarak artmistir.

80
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Sekil 1. Bal ekstrelerinin DPPH radikali giderme
aktivitesi (% inhibisyon)

DPPH" konsantrasyonunun vyariya indigi
durumdaki antioksidan konsantrasyonu ECso olarak
verilir. Baslangic DPPH konsantrasyonunu % 50
azaltmak icin gereken 6rnek konsantrasyonu (ECso),
antioksidan  aktiviteyi  hesaplamakta  siklikla
kullanilan bir yontemdir. Diisik ECso degeri yiksek
antioksidan kapasiteyi gosterir. Ekstrelerin, BHA ve
a-tokoferol’lin ECso degerleri Cizelge 8'de verilmistir.

Cizelge 8. Bal drneklerinin ve pozitif kontrollerin,
DPPH radikalinin % 50 inhibisyonunu
saglayan derisimleri

Ekstre ECso (mg/ml)
Geng Bali 174.37 £1.414

a-Tokoferol 93.50+1.131

BHA 92.40+0.919

indirgeyici gii¢ 6zelliginin 6l¢iilmesi ile ilgili
bulgular

Antioksidan ¢alismalarda kullanilan  bu
metotta ornekteki rediktanlarin (antioksidanlarin)
varliginda Fe*® ferrik siyanit kompleksi, Fe*?
formuna indirgenir.

Bal 6rneklerinin indirgeyici gli¢ ozellikleri ile
ilgili absorbans-konsantrasyon grafigi Sekil 2.de
gosterilmistir.
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Sekil 2. Bal 6rneklerinden elde edilen metanol
ekstrelerinin farkli konsantrasyonlarda (50-
200 pg/ml) indirgeme kuvvetlerinin standart
antioksidan olan a-tokoferol, BHA ve BHT ile
karsilastiriimasi
Hidrojen peroksit giderme aktivitesinin
belirlenmesi ile ilgili bulgular
Bal ekstreleri 10 pg/ml konsantrasyonunda
hidrojen peroksit giderme aktivitesi birer standart
antioksidan olan BHA, BHT ve Troloks ile
karsilastirmasi Sekil 3'de verilmistir.
Bal ekstrelerinin H.0. radikali giderme
aktivitesi Sekil 4’de gorildigi gibi konsantrasyon
ile dogru orantili olarak artmaktadir.

804
B
60+ | mmew
B2 BHT
El TROLOX
3 GENC BALI

Hidrojen Peroksit giderme (% inhibisyon)
]
T

0

Konsantrasyonlar (10 pg/ml)

Sekil 3. Bal orneklerinin ve standart
antioksidanlarin 10 ug/ml
konsantrasyonunda H20: giderme aktivitesi

2 - 100 —B— GENC
o 80 BALI
[} k q
S g 60 7/ ——BHA
T 3 40
o3
5 O 20 / BHT
Sy
O T 1
0 10 20
Konsantrasyon (ug/ml)
Sekil 4. Bal ekstraklarindan elde edilen
ekstrelerinin 5-10 pg/ml

konsantrasyonlarinda H»0: radikali giderme
aktivitesi standart antioksidan olan a-
tokoferol, BHA ve troloks ile karsilastiriimasi
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Sekil 5. Bal ekstrelerinin OH radikalini giderme
aktivitesi (% inhibisyon)

B3 BHA
B TROLOX
GENG BALI

Hidroksil Radikali Giderme Aktivitesi (% Inhibisyon)
5

S SES S S

Konsantrasyonlar (ug/mL)
Sekil 6. Bal ekstrelerinin BHA ve troloks’in farkl
konsantrasyonlarinin % hidroksil radikali
giderme aktiviteleri

Hidroksil radikali giderme ézelliginin belirlenmesi
ile ilgili Bulgular

Bal ekstrelerinin OH® radikali giderme
aktivitesi Sekil 5’de gorildagu gibi konsantrasyon
ile dogru orantil olarak artmaktadir. Sekil 6’da
konsantrasyona bagli yiizde inhibisyon stitun grafik
haline taginmistir.

Toplam antioksidan kapasitenin belirlenmesi ile
ilgili bulgular

Yapilan o6lgcimler p<0,05 gliven araliginda
test edilmistir. Sonuclar mg o-TE/g ekstre seklinde
o-TE ile hazirlanan standart kalibrasyon grafigine
(r?: 0.999) gore eslenerek Sekil 7’de verilmistir.

HPLC Analizi ile ilgili Bulgular

HPLC analizi yapilan ballarin
kromatogramlari Sekil 8."de, bulunan fenolik
bilesiklere ait pikler ve isimleri birlikte verilmistir.
Fenolik bilesikler agisindan kromatogramda yogun
olarak fenolik asitler bulunmaktadir.

Kromatogramda flavonoid olarak chrysin
gorialmustar.
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Cizelge 9. Bingdl yoresinden toplanan bal
orneklerinin antimikrobiyal etkisi
Mikroorganizma Geng Str. DMSO
S. aureus* 7.0£0.1  25%0.20 R
P. aeruginosa* 7.0£0.11 26%0.20 R
K. pneumoniae* R 24+0.10 R
S.typhimurium* R 25+0.15 R
E. coli* R 2610.22 R
B. subtilis* R 25+0.12 R
C.albicans* R 25+0.11 R
S.cerevisiae* R 2310.20 R

Pozitif kontrol olarak Streptomisin (Str) diskleri kullanilmistir
(Bioanalyse).  Negatif kontrol olarak DMSO (Merck)
kullanilmigtir.

(*): Rakamlar inhibisyonzonlarinin ¢aplarini géstermektedir. Her
disk 6 mm gapinda olup disklere 40’ar plekstre emdirilmistir.

Antimikrobiyal Aktivite Tayini ile ilgili Bulgular

Bal orneklerinin antimikrobiyal aktivitesini
belirlemek amaciyla yapilan galismalarin bulgular
Cizelge 9’da verilmistir.

PC-3 Hiicrelerinin Proliferasyonu Uzerine Etkileri

Bal ektresinin PC-3 hucrelerinin canliligi
Uzerine etkisi in vitro ortamda WST-1 ydntem ile
belirlenmigtir. Bal ektresinin hiicre canhhgini nasil
etkiledigi Sekil 9’da gosterilmistir. Buna gore
degisik konsantrasyonlarda 24 saat boyunca PC-3
kanser hiicrelerine uygulanan bal ektresi 500 (p
<0.05) ve 1000 (p <0.01) pug/ml konsantrasyonlarda
hicre canliigini kontrol hiicrelerine gére 6nemli
Olglide disirmustir. Sekil 9’da ki sutlin grafiginde
gosterilmistir.
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Sekil 7. Bal ekstrelerindeki toplam antioksidan
aktivitesi
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Sekil 8. Geng bali ekstresindeki fenolik maddeleri
gosterir HPLC kromatogrami
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_— 2.5+
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Sekil 9. Gen¢ balinin fenolikektresinin PC-3

hicrelerinin canlihg tizerine etkisi

Sonug ve Oneriler

Bal ektresi grafikte belirtilen dozlarda 24
saat boyunca PC-3 hiicrelerine uygulanmistir.
Kontrol hiicrelerine herhangi bir ajan
uygulanmamis olup sadece blylime besiyeri
eklenmistir (veriler ortalama * SD olarak ifade
edilmistir. *p<0.05 vs. kontrol, **p<0.01 wvs.
kontrol, n=3). Bal ekstrelerinin kanser hiicreleri
Uzerine  sitotoksik  Ozellige  sahip  oldugu
belirlenmistir.

Fenolik ~ maddelerin  molekiil  yapisi,
oksidasyonun oldugu ortamdaki ¢oziinirlikleri ve
sinerjetik—antagonistik etkileri gibi faktorler madde
nin antioksidan 6zelligini etkileyebilmektedir (Heim
ve ark., 2002).

Toplam antioksidan aktiviteye baktigimizda
genc bali ekstrelerinde fenolik madde miktari ile
toplam antioksidan aktivite arasinda pozitif bir
korelasyon vardir.

Bal ekstrelerinin likopen icerigine
bakildiginda geng¢ bali (5.049392 mg/g ekstre) ile
yuksek bir deger olarak bulunmustur (Cadenas,
1989).

Estevinho ve ark., (2008) ballarin fenolik
ekstrelerinden elde ettikleri ekstrelerin DPPH
serbest radikalini giderme aktivitesi ile ilgili olarak
konsantrasyonun artmasiyla birlikte (12.5 mg/ml,
25 mg/ml, 50 mg/ml) DPPH serbest radikalini
temizleme aktivitesinde (% 36.3,% 49.4,% 69.2)
artis oldugunu tespit etmislerdir.

Bu ¢alismada bal 6rneklerinden elde edilen
fenolik  ekstrelerinin, DPPH, OHwve H02
radikallerinin giderilmesinin konsantrasyona bagli
olarak artig1 gdzlemlenmistir.

Bal ekstrelerinin H20: radikalini giderme
etkisi Trolox, BHA ve BHT'den daha yiiksek oldugu
gorilmustar.

Bununla  birlikte bu c¢alhsmada bal
orneklerinden elde edilen fenolikekstrelerin ferik
iyonlarini (Fe*®) ferréz iyonlarina (Fe*?) indirgeme
kuvveti konsantrasyona bagh olarak artmis olup
Estevinho ve ark. (2008) yaptig calismalara benzer
ozellikler gbstermistir.
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Mundo ve ark. (2004), bal lizerinde yapmis
olduklari  c¢alismalarda  balin hastallk  ve
enfeksiyonlara neden olan bircok
mikroorganizmanin gelisimini inhibe ettiklerini
tespit etmislerdir. Yapilan laboratuvar arastirmalari
balin E. coli, S. aureus ve S. enterica Ser.
Typhimurium gibi yaralarda bulunan bakterilere
kargi etkili oldugunu gostermistir.

Aksoy ve ark. (2006), Bingol yoresinde
toplanan bal 6érneklerinin antimikrobiyal etkisi ile
ilgili yapmis olduklari ¢alismada bal 6rneklerinin
test mikroorganizmalarinin  gelismelerini  fakh
oranlarda engelledigini Karliova, Geng, Solhan, Kigi

ve Bingdl Merkezden alinan bal &rneklerinin
oldukg¢a guglu antimikrobiyal etkilerinin oldugunu
ozellikle Karliova’dan alinan Orneklerin  test
mikroorganizmalarinin  genel olarak etkili bir
sekilde  gelismelerini  engellediklerini  tespit
etmislerdir.

Bal ekstrelerinin c¢alismada kullandigimiz
test mikroorganizmalarinin  gelismelerini  farkl
oranlarda engelledigi gérilmustir.

Genel olarak baldaki fenolik bilesiklere en
duyarlh mikroorganizmalarin S. aureus ve P.
Aeroginosa oldugu tespit edilmistir. Bu calisma,
Estevinho ve ark. (2008), Mundo ve ark. (2004),
Cooper ve ark. (1999), Agbaje ve ark. (2006) bal ile

ilgili  yaptiklar  galismalara benzer Ozelikler
gostermektedir. Yapilan bu galismada ayni sonuca
ulagilmustir.

Sonu¢ olarak, c¢alismadaki bal fenolik

ekstrelerinin antikanser, antioksidan ve kismen
antibakteriyel 6zellige sahip oldugu gozlenmistir.
Son yillarda modern ve hizli yasam ile artan nifus
insanlarin beslenme seklindeki degisikleri ortaya
cikartmistir.  Bu degisimler sonucunda yapay
besinler, fabrikasyon ve paketli ticari Urlnlerin
tiketim paylari daha da ¢ok artmistir. Bu besinlerin
ticari olmasi ve dolayisiyla Urtnlerin  raf
omidrlerinin  uzatilmasi icin antimikrobiyal ve
antioksidan etkiye sahip sentetik antioksidan ve
antimikrobiyal ajanlara ihtiya¢ duyulmustur. Bu
eklentilerin varhg rahatsizliklara yol agmaktadir.
Ayni zamanda raf émriinl uzatmak igin kullanilan
ticari  kimyevi  antibiyotiklere  karsi  direng
gelisiminde de artis olmustur. Bu nedenden dolayi
tlkemizde ve tim diinyada dogal ve gercek ekolojik
Urinlere ve bu dUrinlerden elde edilecek olan
antioksidan ve antimikrobial Urlnlere talep
artmistir. Bu c¢alisma igerisinde bahsedilen iki
ozelligi dolayisiyla bal ve baldan elde edilen
turevlerine karsi ilgi ise giin gectikce artmaktadir.

Tesekkiir
Bu calisma Bingdl Universitesi Bilimsel
Arastirma Projeleri Birimi (BUBAP) tarafindan
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Abstract

In this study the essential oil composition of aerial parts of Achillea filipendulina and A. vermicularis aerial
parts was analyzed. The samples of the essential oils from these two species were obtained by hydro-distillation
and analyzed by GC and GC/MS. The oils of A. filipendulina and A. vermicularis yields were found as 0.2% (v/w)
and 0.6% (v/w) and twenty-five and twenty-two components were identified representing 95.94% and 92.26%
of the oils, respectively. The main compounds of A. filipendulina were 1,3-pentadiene (25.65%), 1,8-cineole
(19.11%), endobornyl acetate (12.21%), borneol (10.39%), camphene (5.84%), and santolinatriene (4.80%)
whereas 1,8-cineole (35.32%), endobornyl acetate (13.75%), piperitone (12.19%), and siloxypentane (8.42%)
were found as major constituents of A. vermicularis.

Key words: Achillea filipendulina, Achillea vermicularis, essential oil, GC/MS, 1,3-pentadiene, 1,8-cineole

Dogu Anadolu Bolgesi’'nden (Tiirkiye) Yetisen iki Achillea L. (A. filipendulina Lam. and A.
vermicularis Trin.) Tiirliniin Ugugu Yag Kompozisyonlari

Ozet

Bu calismada Achillea filipendulina ve A. vermicularis’in toprak Gsti kisimlarinin ugucu yag
kompozisyonlari analiz edilmistir. Bu iki tliriin su distilasyonu ile elde edilen ugucu yaglarin icerigi GC ve GC/MS
cihaziyla tespit edilmistir. Achillea filipendulina and A. vermicularis turlerinden yaklasik olarak %0.2 (ml/gr) ve
%0.6 (ml/gr) verimle elde edilen yaglarin %95.94 ve %92.26’lik kismini olusturan yirmi bes ve yirmi iki bilesen
tanimlanmistir. A. filipendulina’nin ana bilesenleri, 1,3-pentadien (%25.65), 1,8-sineol (%19.11), endobornil
asetat (%12.21), borneol (%10.39), kamfen (%5.84) ve santolinatrien (%4.80) iken, A. vermicularis’in ana
bilesenleri, 1,8-sineol (%35.32), endobornil asetat (%13.75), piperiton (%12.19) ve siloksipentan (%8.42) olarak
bulunmustur.

Anahtar Kelimeler: Lakkaz, gen klonlama, Scytalidium thermophilum, propeptit

Introduction etal., 2012). Two main centers of the diversity occur
Achillea L. is the largest and the most in S.E. Europe and S.W. Asia according to
important genus of the family Asteraceae, which is distribution of genus Achillea (Guo et al., 2004;
the largest family of vascular plants and distributed Radulovic et al., 2007). Hairy aromatic leaves and
throughout the world (Turkmenoglu et al., 2015). flat clusters formed by small capitula at the terminal
Members of the genus Achillea are usually of the stems are characteristic for the genus (Huber-
perennial herbaceous plants spread in the northern Morath, 1975; Duman, 2000; Arabaci and Budak,
hemisphere (Davis, 1975). The some taxa of Achillea 2009; Turkmenoglu et al., 2015).
genus are known in Turkey as “civan percemi”. Some Achillea species have
This genus is represented in Turkish flora by ethnopharmacologic importance as known to be
43 species, 13 subspecies and 2 varieties altogether used in folk remedies for various purposes (Baytop,
58 taxa, 30 of which are endemic in Turkey (Guner 1995). Achillea species have been used medicinal,
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agricultural, cosmetic and fragrance properties
(Kocak et al., 2010). Nonetheless, some of the

Achillea taxa are used in abdominal pain,
symptomatic relief of colds, diarrhea, wound
healing, stomachache, ulcer, as diuretic,

emmenagog, carminative, appetizer and insectisidal
agent by the Turkish people (Honda et al., 1996;
Baytop, 1999; Sezik et al., 2001; Ezer and Arisan,
2006).

In this study, we report the chemical
composition of the oil obtained by hydro-distillation
from the aerial parts of A. filipendulina and A.
vermicularis and analyzed by gas chromatography
to mass spectrometry (GC/MS).

Materials and Methods
Plant Source

A. filipendulina specimens were collected
from natural habitats in Bingol in 2013, and A.
vermicularis specimens were collected in Bingol, in
2013. Voucher specimens have been kept at the
Bingol University Herbarium (BIN).

Isolation of the Essential Oils

Air-dried aerial parts of the plant materials
(100 g) were subjected to hydro-distillation using a
Clevenger-type apparatus for 3 h to yields.

GC and GC/MS Analysis

The essential oils were analyzed using GC-
FID-MS (Agilent Technologies 5975C insert MSD
with  Triple-Axis Detector system, Agilent
Technologies 7890A GC system) in central research
laboratory. HP88 column (60m x 0.25 mm i.d., film
thickness 0.25 Bm) was used with helium as the
carrier gas. Injector temperature was 250°C and
split flow was 1.3 ml/min. The GC oven temperature
was kept at 50°C for 2 min. and programmed to
150°C at a rate 5°C /min and then kept constant at
150°C for 15 min and raised to 240°C at a rate of
5°C/min. Alkanes were used as reference points in
the calculation of relative retention indices (RRI).
MS were taken 70 eV and a mass range of 35-425.
Component identification was carried out using
spectrometric electronic libraries (Wiley and
Nist).The identification constituents of the essential
oils are listed in Table 1.

Results and Discussion
The essential oil yields of A. filipendulina an
A. vermicularis were 0.2 and 0.6% (v/w),
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respectively. The results of analysis of A.
filipendulina and A. vermicularis essential oils are
present in Table 1. In the case of A. filipendulina, 25
compounds were identified representing 95.94% of
the oils. 1,3-pentadiene (25.65%) was determined
as the major component. The presence of 1,8-
cineole (19.11%), Endo-bornyl acetate (12.21%),
Borneol (10.39%), Camphene (5.84%), and
Santolinatriene (4.80%) were also important for the
oil profile. A comparison of the data presented in
this paper with those in the literatures for other
species of Achillea show that there are qualitative
and quantitative differences in the levels of some of
the components. The oil obtained from the aerial
parts of A. teretifolia willd. is reported to contain a
high percentage of 3-cyclohexen-1-one, linalool,
1,8-cineol, chrysanthenone, trans-chrysanthenol,
and B-cadinene (Kocak et al., 2010).

Other species of the genus Achillea,
include; A. santolina (Bader et al., 2003; El-Shazly et
al., 2004), A. millefolium (Judzentiene and Mockute,
2010; Kotan et al., 2010; Turkmenoglu et al., 2015),
A. falcate (Senatore et al., 2005), A. lingulata
(Kundakovic et al., 2007), A. aleppica (Iscan et al.,
2006), A. schischkinii (Iscan et al., 2006), A.
biebersteinii, A. hamzaoglui, and A. kotschyi subsp.
kotschyi (Turkmenoglu et al., 2015) are rich in 1,8-
cineole.

In the case of A. vermicularis, 22
components were identified representing 92.26%
of the oil (Table 1). 1,8-cineole was the predominant

compound (35.32%) followed by Endo-bornyl
acetate (13.75%), Piperitone (12.19%), and
Siloxypentane (8.42%).

In conclusion, this study demonstrates the

occurrence of 1,3-pentadien/1,8-cineole
chemotype of A. filipendulina and 1,8-
cineole/endo-bornyl acetate chemotype of A.
vermicularis in eastern Anatolia region of Turkey.
The above data display numerous oil chemotypes,
which strongly correlate with a different
geographical origin, the plant material, the
vegetative period, and method used for isolating
the volatiles. Some studies carried out on the
variability of essential oils in different vegetation
and phenolical stages on some species (Schwob et
al., 2004).
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Table 1. Constituents of the essential oils of A. filipendulina and A.vermicularis

Percentage
No Compounds RRI
A. filipendulina A.vermicularis

1 a-pinene 948 1.33 1.01
2 Santolinatriene 972 4.80 -
3 Camphen 1028 5.84 2.98
4 Sabinene 1208 - 0.51
5  B-pinene 1176 0.77 -
6 a-terpinene 1217 1.65 -
7  [-terpinene 1276 0.46 0.71
8 1,8-cineole 1323 19.11 35.32
9  B-cymen 1357 4.22 1.36
10 1,3,5- trimethylbenzene 1375 - 0.46
11 Trans-epoxyocymene 1396 0.58 -
12  Siloxypentane 1479 - 8.42
13 1,3-pentadiene 1521 25.65 -
14  Artemisia alcohol 1593 0.62 2.77
15  4-thujanol 1602 1.44 0.86
16  Filifolon 1617 - 1.7
17 Butanoicacid 1665 0.38 -
18 Chrysanthenylacetate 1701 - 1.08
19 Cis-sabinene hydrate 1716 1.34 -
20 Endo-bornyl acetate 1765 12.21 13.75
21  Camphor 1812 - 1.85
22 Borneol 1992 10.39 2.99
23 Caren 2037 0.43 -
24 E-ocimenol 2041 - 0.42
25  Cis-carveol 2111 0.27 -
26 Piperitone 2170 - 12.19
27  Trans-cyclohexen 2180 1.22 -
28 Verbenone 2206 0.24 0.16
29 Naphthalene 2211 - 0.17
30 2-Cyclohexen-1-one 2326 - 0.33
31 a-cubebene 2399 0.17 -
32 5-octen-4-on 2455 231 -
33  Spathulenol 2460 0.26 0.3
34  Chrysanthenon 2486 - 2.92
35 Cyclooctanone 2564 0.08 -
36 Dehydroaromadendrene 2744 0.18 -

Total 95,94 92,26
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Ozet

Bu calisma yogun tarimi yapilan ve hasat sonrasi bol miktarda atik Griin birakan cekirdek kabaginin
posalarinin besin kompozisyonunu belirlemek amaciyla yuratilmistir. Bu amagla Kayseri bolgesindeki ¢iftgi
arazilerinden 5 farkli yerel popiilasyon toplanarak besin kompozisyonu incelenmistir.

Yapilan analiz sonuglarina gére; KM (kuru madde) orani %3.52-6.49, HP (ham protein) igerigi %10.32-
16.11, HK (ham kul) icerigi %9.77-13.03, NDF (Notr Deterjan Fiber) igerigi %45.13-57.33, ADF (Asit Deterjan
Fiber) icerigi %37.53-48.13, Brix (seker icerigi) %3.00-4.56 ve mineral madde iceriklerinden (mg/kg/KM) Fe
31.71-58.61, Mn 7.01-20.70, Co 0.20-6.81, Ni 9.53-17.04, Cu 6.33-11.62, Zn 14.20-33.75, Cd 0.64-4.42, Pb 2.90-
5.70 arasinda degismistir.

Anahtar kelimeler ADF, NDF, ¢ekirdek kabagi, mineral madde, alternatif yem kaynagi

The Use of Pumpkin Seed (Cucurbita pepo L.) Remains in Animal Nutrition

Abstract

This study has been conducted to determine the composition of food pulp of pumpkin seed, which gives
plenty of waste after intensive harvest. For this reason food composition has been analyzed collecting five
different domestic population of Kayseri's farm region. According to the results of analyzes; The ratio of dry
matter 3.52-6.49%, crude protein content 10.32-16.11%, ash content 9.77-13.03%, (Neutral Detergent Fiber)
NDF content 45.13-57.33%, ADF (Acid Detergent Fiber) contents 37.53-48.13%, Brix (sugar content) 3.00-4.56%
and mineral matter (mg/kg/KM) Fe 31.71-58.61, Mn 7.01- 20.70, Co 0.20-6.81, Ni 9.53-17.04, Cu 6.33- 11.62,
Zn 14.20-33.75, Cd 0.64-4.42, Pb 2.90-5.70 changes between these numbers.

Key words: ADF, NDF, pumpkin seed, mineral matter, alternative feed source

Giris kisim ruminant hayvanlarin beslenmesinde yaygin
Tarim ve sanayi atiklari ¢iftlik hayvanlarinin bir sekilde kullanilmaktadir. Ancak ruminant
beslenmesinde yogun bir sekilde kullaniimaktadir. hayvanlar tarafindan tiketilen bu atik materyalin
Tarimsal artiklar ¢esitli bitkilerinin hasadindan besin kompozisyonu hakkinda ¢ak fazla bilgi
sonra veya islenmelerinden arta kalan Grinler olup bulunmamaktadir (Church, 1996).
(Dixon and Egan, 1987) bunlarin kaba yem olarak Cekirdek kabagi posalari ile ilgili cok ¢alisma
degerlendirmeleri mimkiindir. Bunlardan birisi bulunmamakta ve yapilan ¢alismalarda da daha ¢ok
olan c¢ekirdek kabaklarindan (Cucurbita pepo), silaj 6zellikleri incelenmistir. Kuru madde oraninin
cekirdek kisimlari ayrildiktan sonra ¢ok 6nemli diuslik olmasi nedeniyle katki maddesi kullanilarak
miktarda (kabuk ve meyve eti, i¢ akiskan kisim ve silaj yapilmasi, arazideki materyalin silo yapilacak
kiigik cekirdekler toplami tim kabagin %95’ini yere tasinmasi, silolama ve iscilik maliyeti
olusturur) atik madde elde edilmektedir (Hashemi nedenleriyle kurutup kullanmayir daha cazip
and Razzaghzadeh, 2007). Geriye kalan bu atik kilmaktadir.

79



Tlrk Tarim ve Doga Bilimleri Dergisi 3(1): 79-82, 2016

Cekirdek kabagi posasi %12.5 kuru madde
orani, %11.3 ham protein, %1.4 ham yag, %19.7
ham seliiloz, %17.6 ham kul, 3870.2 cal/kg enerji
icermektedir (Mokhtarpour, 1994). lyi besleme
ozelliklerine sahip olan bu tir atik Griinlerin hayvan
yemi olarak kullanilmamasi durumunda ¢esitli
atiklara sebep olarak 6nemli derecede c¢evre
kirliligine neden olabilirler (Pirmohammadi ve ark.,
2006).

Cekirdek kabagi, yemeklik yaglar, proteinler
ve kaliteli mineral kaynagi olmasinin yani sira
degerli diyet ve tibbi avantajlara sahiptir (Yoshida
et al., 2004) ve yaygin bir tarimi yapilmaktadir.
Galismanin amaci; Kayseri bolgesinde yaygin bir
sekilde tarimi yapilan, birim alandan oldukga fazla
atik materyal birakan ve degerli bir hayvan yem
kaynagl olabilecek c¢ekirdek kabagi vyerel
populasyonlarin posalarin besin kompozisyonunu
belirlemektir.

Materyal ve Yontem

Deneme materyali olarak Kayseri bolgesinde
tarimi yapilan 5 farkli yerel populasyon ¢ekirdek
kabagi hasat doneminde ¢ekirdegi alindiktan sonra
kalan posalari alinarak kullanilmistir. Popilasyonlar
2013 yiinda Kayseri ilinin Develi ilgesinden
toplanmistir. Cekirdek kabaginin tariminin yapildigi
boélgenin topraklari hafif alkali, tinli-kumlu, organik
maddece fakir ve volkanik kil bakimindan
zengindir. Ornekler arazinin 0-30 cm araliginda 3
tekerriirli olarak alindi ve analizler 3 tekerrirli
olarak Erciyes Universitesi Ziraat Fakdltesi
Arastirma Merkezi laboratuvarlarinda yapild.
Bolgede kis aylari soguk ve yaz aylari sicak ve kurak
gecmektedir. Kabak tarimi Mayis-Ekim aylarinda
sulamaksizin yapilmaktadir. Seker  oranini
belirlemek igin yas posa ©rneklerinin suyu
sikildiktan sonra el refraktometresi olcimi ile
seker oranina bakilmis ve briks derecesi yiizde (%)

olarak belirlenmistir (Smith ve Buxton, 1993).
Kullanilan genotiplerin ozellikleri asagida
verilmistir.

YP1: Meyvesi yesil ve turuncu renkli olup
yuvarlak sekilli;

YP2: Meyvesi koyu yesil renkli ve yuvarlak
sekilli;

YP3: Meyvesi sari ¢izgili ve yuvarlak sekilli;

YP4: Meyvesi sadece sari renkli ve yuvarlak
sekilli;

YP5: Meyvesi sari ve yesil renkli olup sekli
uzundur

Cekirdek kabagi posa ornekleri 1 mm elek
capina sahip degirmende o6gitilerek analizlerde
kullaniimistir. Yemlerin kuru madde (KM) igerikleri
70 "C’'de 48 saat etiivde kurutularak, ham kil icerigi
ise 550'C'de 8 saat kil firminda vyakilarak
saptanmistir. Ayrica, parsellerden alinip kurutulan
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ornekler azot (N) iceriginin saptanmasinda Kjeldahl
metodundan vyararlaniimistir. Ham protein ise
Nx6.25 formilu ile hesaplanmistir (AOAC, 1990).
NDF Van Soest ve Wine (1967)’a gore, ADF ise Van
Soest (1963)’e gore ANKOM 200 Fiber Analyzer
(ANKOM Technology Corp. Fairport, NY, USA)
cihazi kullanilarak analiz edilmistir.

Arastirma sonucu elde edilen bulgular,
tesadif bloklari deneme desenine uygun olarak 3
tekerrdrlli, SAS (SAS Inst., 1999) programindan
yararlanilarak varyans analizine tabi tutulmustur.
Bulunan ortalamalar arasindaki farkin énemli olup
olmadigi LSD testi ile belirlenmistir.

Bulgular ve Tartisma

Calisma konusunu tegkil eden ¢ekirdek
kabagi genotipleri ile ilgili yapilan analizler Cizelge
1’de verilmistir. Cizelge 1’de incelenen tim
ozellikler istatistiksel olarak %1 seviyesinde énemli
bulunmustur. Kuru madde oranlar %3.52-6.49
arasinda degismistir. En yiksek kuru madde orani
LP-2 den elde edilmistir. Ham protein igerigi
%10.32-16.11 arasinda degismistir. En ylksek
protein orani LP-3’ten en diisiik ham protein orani
ise LP-5'ten elde edilmistir. Kiil orani bakimindan
genotipler  %9.77-13.23 arasinda degisim
gostermistir. En yuksek kil orani LP-1 ve LP-5’ten,
en diusuk kul orani ise LP-3’ten elde edilmistir.
Bulgularimiz, Mokhtarpour (1994)'in ¢ekirdek
kabaginin silaj katki maddesi olarak
kullanilabilirligini arastirdigi ¢alismasindaki, ham
kil ve kuru madde oranlarindan dusik, ham
protein orani bakimindan ise YP-5 hari¢ yilksek
bulunmustur. NDF agisindan en iyi sonug %45.13 ile
LP-2 genotipinden elde edilmistir. ADF agisindan en
iyi sonu¢ %37.53 ile LP-1 ve %37.80 ile LP-2
genotiplerinden elde edilmistir. Yem bitkilerinde
bulunan ve sindirimi yavaslatan ADF ve NDF
diizeyinin artmasi, fiziksel olarak hayvanda tokluk
hissine neden olmakta, dolayisiyla hayvanlarin yem
tuketimini sinirlamaktadir. Dolaysiyla ADF ve NDF
degerlerinin yem rasyonlarinda dislik oranlarda
bulunmasi istenilmektedir. Bu nedenle diisik ADF
ve NDF igerigine sahip olan genotiplere vurgu
yapmak gerekmektedir. Seker orani bakimindan
genotipler %3.00-4.56 arasinda degisim
gostermistir. Cekirdek kabag icerdigi yliksek seker
oranindan (Hashemi ve Razzaghzadeh, 2007)
dolayi, silaj kalitesi dlisik olan bitkilere katki
maddesi olarak kullanilmasi da mimkin bir atik
arindur.
Cekirdek kabagi posalarina ait mineral madde
icerigi Cizelge 2'de verilmistir. Fe icerigi yoninden
degerler 31.71-58.61 mg/kg/KM, Mn igerigi 7.01-
20.70 mg/kg/KM, Co icerigi 0.20-6.81 mg/kg/KM,
Ni icerigi 9.53-17.04 mg/kg/KM, Cu icerigi 6.33-
11.62 mg/kg/KM, Zn igerigi 14.20-33.75 mg/kg/KM,
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Cd icerigi 0.64-4.42 mg/kg/KM ve Pb icerigi 2.90-
5.70 mg/kg/KM arasinda degisim gostermistir.
Bitkilerdeki mineral madde igerikleri bitkinin tiir ve
cesidine, iklim ve toprak Ozelliklerine, hasat
zamanina ve stres faktorlerine gére degismektedir
(Gralak et al., 2006). Ciftlik hayvanlari igin giinliik
gerekli olan 30 ppm Fe ve 50 ppm Zn (Fe igeriginin
karsilandigi soylenilebilir. Ancak Zn igerigi 14.20-
33.75 mg/kg olarak degisim gostermistir. Bu oran

14.20-33.75 ppm’e karsilik gelmektedir. Dolayslyla
bu atiklar ¢inko agisindan yeterli gelmemektedir
(Agricultural Research Council, 1965). Bu atiklar
bunu karsilamaktadir. Ancak hayvanlar igin gerekli
olan 40 mg/kg/KM Mn elementini (Anonymous,
1996) karsilamadigr gorilmektedir. Calismada
materyal olarak kullanilan kabak posalarinin hig
birisi toksik etki esigine ulasmamistir (NRC, 1985).

Cizelge 1. Cekirdek kabagi genotiplerinin kimyasal kompozisyonu.

) Kimyasal Ozellikler
Genotipler -
KM (%) HP (%) HK (%) NDF (%) ADF (%) Brix
LP1 4.07 c 13.08 c 13.23 a 44.93d 37.53¢c 433 a
LP 2 6.49 a 1462 b 12.10b 45.13c 37.80¢c 3.00b
LP3 5.65b 16.11a 9.77 c 55.07 b 39.80b 4.53 a
LP 4 3.52e 14.65b 11.93 b 55.67b 47.00 a 3.17b
LP5 3.76d 10.32d 13.03 a 57.33a 48.13 a 4.56 a
LSD 0.22 0.61 0.31 1.63 1.21 0.35
Slg. %k %k %k k% k% k%

KM: Kuru madde HP: Ham protein, NDF: Nétrde ¢éziinmeyen lif, ADF: Asitte ¢6ziinmeyen lif; LSD: Asgari énemli fark; Sig.:

6nem derecesi; ** P<0.01

Cizelge 2. Cekirdek kabagi genotiplerinin mineral madde igerikleri.

Elementler Genotipler

(mg/kg/KM) L1 L2 L3 L4 L5
Fe 58.61 +4.89 31.71+3.65 34.81+4.67 38.40 + 1.87 49.12 +5.76
Mn 11.10 + 1.34 7.01+1.62 7.85+1.43 20.70 + 2.87 14.60 + 2.76
Co 0.62 +0.14 0.40 +0.12 0.20 +0.09 6.81+0.89 0.33 £0.05
Ni 16.81 + 1.87 12.20 + 1.37 9.53+1.34 11.40 + 0.34 17.04 + 2.45
Cu 6.33+0.74 7.41+0.56 8.94 +0.65 11.01+1.26 11.62+0.97
Zn 24.40 £2.31 20.30+1.85 14.20 + 1.46 21.83+1.04 33.75+4.51
cd 0.84 +0.09 1.15+0.12 0.64 +0.15 1.10 + 0.47 4.42 +1.45
Pb 2.90+0.16 4.30 +0.92 5.70 + 0.69 5.60 + 0.81 3.30 £ 0.65

Sonug ve Oneriler

Dinyada hasat ve sanayi atiklari yogun bir
sekilde hayvan beslemede kullanilmaktadir. Kabak
bitkisi distk girdiye, ylksek gelire sahip bir bitki
olarak tarimi yapilmaktadir. Hasat sonrasi geriye
kalan posa kismi ise iyi bir hayvan yemi olarak
degerlendirilebilecek 6zelliklere sahiptir. Kaliteli
yemin az oldugu bdlgelerde gerek yalin gerekse
katki maddeleri ile  hayvan beslemede
kullanilabilecegi sonucuna ulasilmistir.
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Abstract

The field experiment was conducted to determine the response of foliar spray as compared to soil
application of potassium on maize at Maize, Sorghum and Millet Program, National Agriculture Research Centre,
Islamabad under rainfed environment during summer, 2014. Potassium treatments were; control (no KO
application), Soil application @ 75 kg K20 ha™?, foliar spray application @ 1, 2 and 3% K0, Soil fertigation @ 75
kg K20 ha™, and split soil application @ 75 kg K20 ha™. Soil application of nitrogen (N) and phosphorus (P) were
used @ 120 and 90 kg ha?, respectively, to all treatments at sowing. Two split foliar spray of K20 were applied
at 40 DAS (days after sowing) at 7" leaf stage and 65 DAS at tasseling stage according to research plan. The grain
yield was 8.09 t ha? receiving foliar spray of 3% K20 (13 K2S04 kg hal), followed by 2% K0 foliar (8.6 K2504 kg
ha'l). Similarly plant height (188 cm) and leaf area plant™ (451 cm?) were significant receiving 3% K20 foliar.
Moreover, Split soil application of potassium exhibited the grain yield (6.77 t ha?) which was at par with 1% K20
foliar, followed by soil (6.07 t ha'!) and fertigation (5.82 t ha) of recommended soil potassium. Moreover,
potassium foliar treatments was found to be economical in terms of net benefit, benefit cost ratio, and
comparative greater revenue in turns of higher foliar rates as compared to soil application. All foliar treatments
respond better in growth, yield and grain quality attributes followed by splitting, recommended NPK at soil and
fertigation of soil applied potassium, respectively.

Key words: Foliar spray, grain yield, hybrid maize, potassium sulphate, soil application

Introduction strengthening in vegetative growth, and also

Maize (Zea mays L.) is often considered as improves the water potential during the water
“the king of grain crops” as well as important food stress conditions through water absorption for
crop of world. After wheat and rice, it ranks third as increasing the osmotic potential (Aziz et al., 1999).
a cereal in world grain production. It nourishing the Potassium is considered as macronutrient in plant
millions of the people in the form of bread, cake and growth and sustainable crop yield and important
porridge especially in Asia, Africa and America. fertilizer for increasing the maize grain vyield
Moreover, it is important food grain for feeding the (Bukhsh et al., 2009; Bukhsh et al., 2012). It sustains
human beings, livestock and poultry industry turgor pressure of cell which is important for cell
(Bukhsh et al., 2011). Maize grain contains (in per enlargement. It helps in osmo-regulation of plant
cent) about 71 starch, 9 protein, 4.5 oil, 8.5 fiber, 7 cell, supports in stomatal activity (Mengel and
ash (Hurburgh, 1989; Chaudhary, 1993). According Kirkby, 1987). It is important for the activity of about
to an estimate, world-wide demand for maize is 60 enzymes (Tisdale et al., 1990). Potassium plays
gradually rising especially in developing countries key role on growth and development of the plant
due to escalating population (Morris, 2002). (Bukhsh et al., 2011).

Potassium (K)-plays a key role for increasing Presently, Weathering process in soil cause
the grain quality because it stimulates about 80 the addition of secondary minerals e.g. Ca, Mg, S
different enzymes, enhances the activity of and also sulphates, carbamates and phosphates.
stomatal  aperture, supports the roots Consequently, these minerals may affect the
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availability of K to growing plants (Huang, 1977).
Presently, increase in cropping intensity, straw
removal from the field, excessive usages of tube
well water and introduction of high yielding hybrid
varieties have resulted in considerable exhaust of
soil K (Malik et al., 1989). Moreover, potassium
fertilizers becoming high-priced and too expensive
by farmers (NFDC, 2005). The above-mentioned
problems of K availability compel to explore some
ways to improve the K use efficiency. One such
technique is to apply K fertilizer on the leaves of
crop plants. Potassium fixation problem can be
reduced by K foliar application techniques (Grimme,
1974). Foliar potassium is more target oriented,
timely available to crop plants and inexpensive
technique for increasing the fertilizer use efficiency
and grain yield over soil application (Eichert and
Burkhardt, 2001; Farooqi et al., 2012).

Materials and Methods
Experimental

The experiment was conducted under the
rainfed conditions in area of “National Agriculture
Research Centre, Islamabad” during the summer
season 2014. Islamabad’s climate is sub-humid to
sub-tropical, receiving average annual rainfall 1045
mm, with more than 65% occurring from April to
October. The mean maximum temperature ranges
from 30.00 to 35.00 °C and the mean minimum
temperature ranges from 15 to 20 °C during
summer season. The field soil status were: pH 7.65,
organic matter 2.8 g kg!, total nitrogen 0. 52 mg kg’
! (Kjeldahl), available phosphorus 0.95 mg kg*,
extractable potassium 67 mg kg, with sandy loam
calcareous texture. Maize hybrid-2704 was
cultivated in field area of Maize, Sorghum and Millet
Program, Crop Sciences Institute, NARC, Islamabad.
Seed bed was prepared by ploughing with cultivator
and followed by planking. The treatments were
allocated to different experimental units in a
randomized complete block design (RCBD) with 3
replications. The maize hybrid-2704 was cultivated
by row to row distance 75 cm and from plant to
plant distance 20 cm. Seed rate was 25 kg ha'and a
net plot size 4m x 3m. Source of potassium was
potassium sulphate (K2S04). Recommended dose of
nitrogen and phosphorus were applied at sowing @
120 and 90 kg ha?, respectively, to all the
experimental plots. Foliar spray of K20 @ 1, 2 and
3% concentration (4.3, 8.6 and 13.0 kg ha™ K2S04
respectively), were applied at 40 DAS (7" leave) and
65 DAS (tasseling stage) according to research plan.

The experiment consisted of 7 treatments viz
control (no potassium), soil application of
potassium @ 75 kg ha'?, foliar spray @ 1% K>0, foliar
spray @ 2% K20, foliar spray @ 3% K20, potassium
fertigation @ 75 kg ha®, and split soil application of
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recommended potassium (75 kg ha?) as half at
sowing and half at initiation of flowering stage.
Observations recorded were regarding agro-
morphological, physiological and grain quality traits
like plant height, number of leaf plant?, ear height,
grain yield, ear weight plot™, number of grain rows
ear?, grain number ear?, leaf area plant?, leaf area
index, sub-stomatal CO: concentration, stomatal
conductance, chlorophyll contents, grain oil and
protein contents. Following data were recorded by
using typical procedures as:

Data collection

The data for plant height were recorded at
maturity. Measurements of maize stalk starting
from the ground to the base of tassel were recorded
on five randomly selected plants. Readings were
taken in centimetres with a steel meter rod. Ear
height was recorded from first node of ear and then
average ear height was computed. For grain yield,
all maize plants harvested from each plot were
dried by sun and threshed manually to calculate the
grain yield plot? in kg ha’. For ear weight plot?,
weight of all harvested ears in each plot was
recorded.

Five plants were randomly selected at crop
maturity from each plot to measure the number of
leaf plant?, number of grain rows ear?, grain
number ear? and then averaged.

For leaf area plant?, five plants were taken
randomly from each plot then measured each leaf
length and width of selected plants, average length
and width was calculated of each plant and
multiplied with the maize correction factor (0.75) to
find out the leaf area plant™.

Leaf area index (LAl) was calculated by the
following formula;

Leaf area

LAl = ———

Land area
Sub-stomatal CO: concentration, stomatal
conductance and chlorophyll contents were

measured in five plants randomly selected from
each plot by using the instrument Infra-Red Gas
Analyzer (IRGA) LC-pro plus, and the reading was
averaged.

Grain oil and protein contents of maize were
analyzed by Soxhlet and Kjeldhal method,
respectively.

Economic analysis

Total maize production cost included the
expenses on seed, soil preparation, sowing and all
other agronomic operations. Net benefit, gross
revenue and benefit cost ratio were calculated from
the observed data.
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Statistical analysis

All data were subjected to analysis of
variance, and the treatment means were compared
by LSD at 5% level of probability (Montgomery,
2001). All data were subjected to analysis of
variance using Statistix 8.1 software.

Results and Discussion
Plant growth attributes

Higher plant height was recorded in all foliar
spray treated plants as compare to soil application
and fertigation of potassium (Table 1). The highest
plant height was 188 cm under 3% K20 foliar spray
followed by 2% KO foliar. The lowest plant height
(122 cm) was observed in control. Fixed number of
nodes exhibited in maize crop but foliar application
enlarged the inter-nodal length, as a result plant
height was increased, so more accumulation of
photosynthesis take place, which lead to higher
production of grain yield. Number of leaf plant? is
an important parameter indicating plant’s
photosynthetic potential. Leaf number plant?
exhibited non-significant affects against various
potassium treatments (Table 1). Two per cent K20
as a foliar application gave maximum number of leaf
plant? as compared to other potassium doses of

fertilizer. The smallest number of leaf plant™® was
observed in split application of soil potassium.
There is a significant difference for ear height
against various potassium treatments (Table 1). The
height of the ear is highly correlated to plant height.
It depends on the variety or the environment, but is
likely to be the same ear height within a population.
The greatest value of ear height was recorded in
foliar treated plots followed by soil and split dose of
soil applied potassium. The lowest ear height (52.3
cm) was examined in control treatment which was
at par with fertigation of soil potassium. Foliar
application of potassium and urea @ 2% (both) at
65,90, 115 DAS increased the plant height of wheat
crop due to more uptake of foliar applied potassium
(Amal et al., 2011). Maize plant height increased by
potassium application @ 125 kg K20 ha™ (Akram et
al., 2010). Dewdar and Rady (2013) suggested that
recommended dose of NPK + 2 per cent K20 to foliar
sprayed at both 80 DAS and 105 DAS in cotton
plants increased the number of leaf plant™® due to
efficient utilization of nutrients. Foliar application of
KNO3z at 0.50% at 50% flowering stage increased the
ear height on grasspea because more uptake
efficiency of nutrients to crop plants (Sarkar and
Malik, 2001).

Table 1. Response of foliar applied potassium on plant height, number of leaf plant™, ear height

Number of leaf plant™ Ear height (cm)

Treatments Plant height (cm)
Control (no K;0 application) 122 e*

Soil application of 75 kg K,0 ha! 154 cd
Foliar spray of 1% K,0O 166 bc
Foliar spray of 2% K,0O 182 ab
Foliar spray of 3% K,O 188 a
Fertigation of 75 kg K,0 ha! 137 de

Split application of 75 kg K,0 ha? 151 cd

LSD (P < 0.05) 18.9

13.3 ab* 52.3 c*
133 ab 73.6b
13.0ab 76.7b
14.0a 879a
13.0ab 89.3a
133 ab 57.0c
12.3b 71.1b

1.25 5.76

*Means sharing a common letter in each parameter / column did not differ significantly (P < 0.05) at 5 % probability level.

Yield attributes

Data for grain yield, ear weight plot?,
number of grain rows ear?, grain number ear? of
maize against different potassium doses discovered
significant differences (Table 2). Application of 3%
K20 as a foliar gave maximum grain yield (8.09 t ha"
1) in comparison to control (5.13 t ha). The maize
grain yield against 1% K>O as a foliar spray was
statistically at par with split dose of recommended
soil potassium and foliar spray @ 2% K20. Maximum
ear weight of plot™? (13.4 kg) was recorded treated
with foliar sprays as compared to soil application of
potassium. Lowest ear weight plot? (9.0 kg) was
observed in plots receiving no potassium followed
by fertigation and soil applied NPK. Foliar sprays of
K20 attained higher number of grain rows ear than
soil, fertigation and split dose of soil potassium.
Lowest number of rows ear (10.0) was recorded in
control followed by fertigation. Control treatment
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exhibited minimum grains number ear* (434) which
was at par with fertigation receiving 75 kg K ha
(Table 2). Maximum number of grains ear? (717.7)
was counted by 3% K20 foliar treated plot followed
by 2% K20. Grain yield per unit area increased by
foliar potassium due to better enzymes activity and
this leads to more easily translocation of
photosynthates from leaf to grain (Akhtar et al.,
2003; Ali et al., 2007; Mesbah, 2009; Hasina et al.,
2011; John and Lester, 2011). Foliar application @
1% K20 at reproductive stage increased the grain
yield under normal and drought conditions due to
timely and efficient utilization of nutrients (Farooqi
et al., 2012). Potassium @ 6.0% K.O produced
higher yield of rice comparable to the yield obtained
with the soil application of K20 @ 50 kg ha (Ali et
al., 2007). Sharma et al. (2005) stated that ear
weight plott increased by increasing the potassium
use efficiency. Potassium application increased the
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number of grain rows ear™ due to high efficiency of
nutrients availability to plants (Akhtar et al., 2003;
Grzebisz et al., 2003; Akram et al., 2010). Foliar
application of KNOs @ 0.50% at 50% flowering stage
increased the number of grains pod™? of grasspea

(Sarkar and Malik, 2001). Foliar application (once) of
nitrogen, potassium and zinc @ (each 50%)
increased the number of grains ear™® due to timely
availability of nutrients to crop plants (Hasina et al.,
2011).

Table 2. Response of foliar applied potassium on grain yield, ear weight plot, number of grain rows ear?, grain

number ear?!

Grain yield Ear weight plot™ Number of grain Grain number

Treatments _ _ .

(tha?) (kg) rows ear? ear?
Control (no K;0 application) 5.13 e* 9.0 f* 10.0 d* 434.00 e*
Soil application of 75 kg K,0 ha! 6.09 cd 10.7 de 11.7 bc 503.00 de
Foliar spray of 1% K,0 6.79 bc 11.7 be 13.0ab 607.00 bc
Foliar spray of 2% K,0 7.33b 12.4b 14.0a 652.00 ab
Foliar spray of 3% K,0 8.09 a 13.4a 143 a 717.7 a
Fertigation of 75 kg K,0 ha™! 5.82 de 9.8e 10.3 cd 434.7 e
Split application of 75 kg K,0 ha! 6.77 bc 114 cd 12.3b 539.00 cd
LSD (P <0.05) 7.34 0.85 1.34 74.13

*Means sharing a common letter in each parameter / column did not differ significantly (P < 0.05) at 5 % probability level.

Physiological attributes

Data for leaf area plant?, leaf area index,
sub-stomatal CO: concentration, stomatal
conductance, chlorophyll contents of maize under
different  potassium treatments discovered
significant differences (Table 3). Leaf area plant?
(LAP) and leaf area index (LAl) revealed the crop
growth and photosynthetic efficiency rate of plants
and exhibited similar increasing and decreasing
trend against the different treatments of
potassium. Higher potassium use efficiency via
foliar spray increased the LAP significantly, all foliar
spray of K20 observed maximum value of LAP as
compared to soil, fertigation and split dose of soil
potassium. High potassium use efficiency
significantly increased the LAl (Table 3). The leaf
area index highly increased up to 65 DAS and then
decreased to the final harvesting stage. The LAl was
very low in the beginning (45 days after sowing) but
varied significantly in the maize hybrids under the
different potassium levels. It increased with the
increment of the growth period and after reaching
the maximum, it stopped to the final harvest of the
crop. Highest sub-stomatal CO2 concentration rate
(82.1 vpm) was recorded under 3% KO foliar
treated plots (Table 3). Substomatal CO:
concentration rate was recorded statistically at par
under soil applied NPK, foliar spray of 1% K20 and
fertigation. Minimum sub-stomatal CO2
concentration rate was recorded in control (no
potassium). There is also significant differences in
stomatal conductance against various potassium
doses while control and fertigation of soil applied
potassium exhibited no significant differences
(Table 3). Foliar spray at 3% KO was recorded
higher stomatal conductance (21.0), followed by
soil applied potassium and foliar at 1% K3O.
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Chlorophyll contents increased the photosynthetic
pigments that directly relate to grain production
from a unit area of land. Maximum chlorophyll
contents (53.9) during the data collection were
observed in 3% K20 spray followed by 2% K20 spray
treated plot (Table 3). Soil application of potassium
was statistically at par with 1% K20 treated plot as a
foliar spray. Minimum chlorophyll contents were
examined in control. Fertigation of potassium
showed non-significant differences with split dose
of potassium in chlorophyll contents.
Recommended dose of NPK plus split application of
foliar spray @ 2% K20 increased the leaf area plant
1 of cotton because of better enzyme activity which
leads to higher photosynthetic rate (Dewdar and
Rady, 2013). Potassium nutrients significantly
increased the leaf area index (Ali et al.,, 2007;
Mesbah, 2009; Akram et al., 2010). Supplemental
potassium foliar increased the sub-stomatal CO:
concentration, stomatal conductance  and
chlorophyll contents due to more efficiency and
timely available of fertilizers (Ali et al., 2007; Zareian
et al., 2013).

Grain quality attributes

Analyzed data showed that there was a
significant difference for grain oil and protein
contents (Table 4). Higher grain oil contents (4.30)
was observed in foliar application of 3% KO as
compared to other potassium treatments.
Minimum grain oil contents were observed in
control receiving-no potassium. There was non-
significant difference in 1% K20, 2% K:0, splitting
and soil applied potassium for grain oil contents.
The Application of K foliars increased the protein
contents over splitting, soil and fertigation of soil
applied potassium, respectively (Table 4).
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Application of 1% potassium as foliar exhibited grain John and Lester, 2011) who suggested that grain oil
protein contents (7.54%) which was at par with soil and protein contents increased by increasing the
and split dose of soil potassium. Similar results higher potassium use efficiency by crop plants.

reported by (Minjian et al., 2007; Petttigrew, 2008

Table 3. Response of foliar applied potassium on leaf area, leaf area index, substomatal CO2 concentration,
stomatal conductance, chlorophyll contents

Leaf area Leaf Substomatal CO2 Stomatal
. Chlorophyll
Treatments per plant area concentration conductance
2 . 2 contents (%)
(cm?) index (vpm) (mol /m?2s)
Control (no K20 application) 309 d* 25.8d* 52.2 c* 15.1 d* 47.4 c*
Soil application of 75 kg K20 ha™ 379 bc 31.7 bc 65.7 abc 19.8 ab 50.2 abc
Foliar spray of 1% K20 402 b 33.6b 66.7 abc 19.3 abc 50.8 abc
Foliar spray of 2% K20 411b 342b 75.1ab 17.2 bed 51.6 ab
Foliar spray of 3% K20 451 a 376a 82.1a 21.0a 539a
Fertigation of 75 kg K20 ha™ 359c 30.0c 65.6 abc 15.2d 48.6 bc
Split application of 75 kg K20 ha™ 354 c 29.6¢ 59.7 bc 17.0cd 48.1 bc
LSD (P <0.05) 39.1 3.26 21.9 2.70 3.80

*Means sharing a common letter in each parameter / column did not differ significantly (P < 0.05) at 5 % probability level.

Table 4. Response of foliar applied potassium on grain oil and protein contents

Treatments Grain oil contents (%) Grain protein contents (%)
Control (no K20 application) 2.37d* 7.08 c*

Soil application of 75 kg K20 ha™ 3.35b 7.49b

Foliar spray of 1% K20 3.32b 7.54b

Foliar spray of 2% K.0O 3.48b 7.96 a

Foliar spray of 3% K20 430a 8.12a
Fertigation of 75 kg K20 ha™ 2.78¢c 7.16c

Split application of 75 kg K20 ha™ 3.41b 7.52b

LSD (P <0.05) 0.37 0.29

*Means sharing a common letter in each parameter / column did not differ significantly (P < 0.05) at 5 % probability level.

Economic Analysis and net benefit cost ratio was increased under both
Foliar sprays @ 1, 2 and 3 per cent at 7™ leaf and soil application of nutrients and foliar potassium
tasseling stage increased the economic returns spray.

comparative to that attained without them (Table

5). Economic analysis was carried out in terms of Conclusions

benefit cost ratio (BCR). Net benefit and benefit cost This study indicates that recommended
ratio were highest under foliar sprays of potassium dose of nitrogen and phosphorus at sowing plus
followed by splitting and recommended dose of split foliar spray of K20 @ 13.0, 8.6, 4.3 K2SO4 kg ha
potassium fertilizer. Foliar spray of 3% K20 exhibited 1) at 7™ leaf and tasseling stage to maize hybrid
higher BCR (4.75) followed by 2% K20 (4.30) and 1% exhibited maximum growth and yield components
K20 (3.91) due to more efficiency of hybrid maize to due to more foliar efficiency and timely available of
foliar spray and economical technique for optimum potassium nutrients as compared to different soil
grain yield. Among soil treatments, least BCR (1.78) application of potassium. Among soil treatments,
was found under fertigation due to low availability splitting at 75 kg K.O ha? respond better and
of potassium and other soil nutrients, followed by statistically at par with foliar spray of 1% K20 in
soil applied potassium (2.59) and control (2.67). relation to grain yield.

Farooqi et al. (2012) suggested that economic yield
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Table 5. Economic analysis in terms of benefit cost ratio

Economic Control (no 5 ﬁz;laltion Foliar Foliar Foliar  Fertigation a SIiF::Ial:cion
parameters K20 F;Ff) 75 kg spray of spray of spray of of 75 kg Z? 75 kg
i i 0, [ [) -1
application) K0 ha-! 1% K:0 2% K0  3%K:0 K20 ha K,0 ha-L
Urea 9,672 9,672 9,672 9,672 9,672 9,672 9,672
DAP 17,750 17,750 17,750 17,750 17,750 17,750 17,750
SOP N/L 13,200 382 765 1,447 26,400 13,200
Other common
cost 25,450 25,450 25,450 25,450 25,450 25,450 25,450
(Rs ha?)
T(CF’:S""L:OIT 52,870 66,072 53,254 53,637 54319 79272 66,072
i viel
Grain yield 5.13 6.09 6.79 7.33 8.09 5.82 6.77
(t ha't)
Grain yield revenue
at Rs30kg* 153,900 182,700 203,700 219,690 242,700 174600 203,100
(Rs ha?)
F iel
odder yield 8.10 11.0 11.6 13.0 14.0 9.3 11.3
(t ha't)
Fodder yield
revenue 40,500 55,000 58,000 65,000 70,000 46,500 56,500
(kg ha)
G
ro(s;'sr:;’ﬁ)””e 194,400 237,700 261,700 284,690 312,700 221,100 259,600
N fi
f;sb:;f) "t 141530 171628 208,446 231,053 258381 141,828 193,528
Benefit cost ratio 2.67 2.59 3.91 4.30 4.75 1.78 2.92
References soil. Aus. J. Basic and App Sci. 5(5): 1197-
Akhtar, M.E., Saleem, M.T., Stauffer, M.D., 2003. 1203.
Potassium in Pakistan Agriculture. Pakistan Aziz A., Martin-Tanguy, J., Larher, F., 1999. Salt

Agric. Research Council, Islamabad.

Akram M., Ashraf, M.Y.,, Ahmad, R., Rafiq, M.,
Ahmad, 1., Igbal, J., 2010. Allometry and
yield components of maize (Zea mays L.)
hybrids to various potassium levels under
saline conditions. Arch. Bio. Sci. 62 (4):
1053-1061.

Ali A.,, Mahmood, |.A., Hussain, F., Salim, M., 2007.
Response of rice to soil and foliar
application of K.SOs fertilizer. Sarhad J.
Agric. 23(4).

Amal, G.A., Tawfik, M.M., Hassanein, M.S., 2011.
Foliar feeding of potassium and urea for
maximizing wheat productivity in sandy

88

Bukhsh,

Bukhsh,

stress-induced proline accumulation and
changes in tyramine and polyamine levels
are linked to ionic adjustment in wheat leaf
discs. Plant Sci. 145: 83-91.

M.A.A.H.A., Ahmad, R., Igbal, J., Rehman,
A., Hussain, S., Ishaque, M., 2011.
Potassium application reduces bareness in
different maize hybrids under crowding
stress conditions. Pak. J. Agri. Sci. 48: 31-
37.

M.A.A.H.A, Ahmad, R., Ishaque, M., Malik,
A.U., 2009. Response of maize hybrids to
varying potassium application in Pakistan.
Pak. J. Agri. Sci. 46(3): 179-184.



Tlrk Tarim ve Doga Bilimleri Dergisi 3(1): 83-89, 2016

Bukhsh, M.A.A.H.A., Ahmad, R., Igbal, J., Maqgbool,
M.M., Ali, A., Ishaque, M., Hussain, S.,
2012. Nutritional and physiological
significance of potassium application in
maize hybrid crop production. Pak. J. Nut.
11:187-202.

Chaudhary, A.R., 1993. Maize in Pakistan. Punjab
Agri Res Cord Board Uni. Agri. Faisalabad
Pakistan.

Dewdar, M.D.H. and Rady, M.M., 2013. Influence of
soil and foliar applications of potassium
fertilization on growth, yield and fiber
quality traits in two Gossypium barbadense
L. varieties. African J. Agric. Research 8(19):
2211-2215.

Eichert, T. and Burkhardt, J. 2001. Quantification of
stomatal uptake of ionic solutes using a
new model system. J. Exp. Bot. 52: 771-
781.

Faroogi, M.Q.U., Ahmad, R., Wariach, E.A., Arfan,
M., 2012. Effect of supplemental foliar
applied potassium on vyield and grain
quality of autumn planted maize (Zea mays
L.) under water stress. J. Food Agri. Vet. Sci.
2(3): 8-12.

Grimme, H., 1974. Potassium release in relation to
crop production. In: Proc. 10th Cong. IPI,
Budapest, pp: 131-136.

Grzebisz, W., Baer, A., Bar 6g, P., Szczepaniak, W.,
Potarzycki, J., 2003. Effect of nitrogen and
potassium fertilizing systems on maize
grain yield. Uni. Life Sci. Poznan Poland pp:
45-46.

Hasina, G., Said, A., Saeed, B., Ahmad, K., 2011.
Response of yield and yield components of
wheat towards foliar spray of nitrogen,
potassium and zinc. Asian Res Pub Network
6(2): 23-2.

Huang, P.M., 1977. Feldspar, olivines, phronenws
and amphiboles. In: Minerals in Soil
Environment. Dixon, Weed (eds.) Soil Sci.
Soc. Am pp. 553-602.

Hurburgh, C.R. J., 1989. The value of quality to new
and existing corn users. American Society
of Agric. Eng. paper 89-6016. The society:
St. Joseph M.

John, LJ. and Lester, G.E., 2011. Effect of foliar
potassium fertilization and source on
cantaloupe yield and quality. Better Crops
95 (1): 13-15.

Malik, D.M., Chaudhry, R.A., Hussan, G., 1989. Crop
response to potash application in the
Punjab. In: Role of Potassium in improving
fertilizer use efficiency. Proceedings of the
Workshop on the Role of Potassium in
improving fertilizer use efficiency, held in
Islamabad, 21-22 March 1987. National

89

Fertilizer Development Center, Planning
and Development Division pp.187-190.

Mesbah., 2009. Effect of irrigation regimes and
foliar spraying of potassium on yield, yield
components and water use efficiency of
wheat (Triticum aestivum L.) in sandy soils.
World J. Agric. Sci. 5(6): 662-669.

Minjian, C., Haiqui, Y., Hongkui, Y., Chungi, J., 2007.
Difference in tolerance to potassium
deficiency between maize inbred lines.
Plant Production Sci. 10(1): 42-46.

Montgomery, D.C. 2001. Design and Analysis of
Experiments. 5th ed., Wiley, New York.

Morris, M.L., 2002. Impacts of international maize

breeding research in developing countries,

1966-98, CIMMYT, Mexico. Montgomery,

D.C. 2001. Design and Analysis of

Experiments. 5th ed., Wiley, New York.

2005. Fertilizer use related statistics.

National Fertilizer Dev Centre, Planning

Div. Govt. Pak. Islamabad.

Pettigrew, W.T., 2008. Potassium influences on
yield and quality production for maize,
wheat, soybean, and cotton. Physiolgia
Plantarum, 133(4): 670-681.

Sarkar, R.K. and Malik, G.C., 2001. Effect of foliar
spray of potassium nitrate and calcium
nitrate on grasspea (Lathyrus sativus L.)
grown in rice fallows. Department of
Agronomy, University  College of
Agriculture, Calcutta University, Calcutta,
West Bengal, India pp. 47-48.

Sharma, S., Duveiller, E., Basnet, R., Karki, C.B.,
Sharma, R.C.,, 2005. Effect of potash
fertilization on Helminthosporium leaf
blight severity in wheat, and associated
increases in grain yield and kernel weight.
Field Crops Res. 93(1): 142-150.

Tisdale, S.L., Nelson, W.L., Beaton, J.D., 1990. Soil
fertility and fertilizer. Elements required in
plant nutrition. 4th Ed. Maxwell McMillan
Publishing Singapore pp. 52-92.

Zareian, A., Abad, H.H.S., Hamidi, A., Mohammadi,
G.N., Tabatabaei, S.A., 2013. Effect of
drought stress and potassium foliar
application on some physiological indices
of three wheat (Triticum aestivum L.)
cultivars. Annals of Bio. Res. 4(5): 71-74.

NFDC.,



Tlrk Tarim ve Doga Bilimleri Dergisi 3(1): 90-97, 2016

"8
TURK TURKISH
TARIM ve DOGA BiLiMLERI JOURNAL of AGRICULTURAL
DERGISi TTDB and NATURAL SCIENCES

www.turkjans.com

Effects of Different Shrubby Rangeland Reclamation Practices on Some of Soil
Characteristics

INuray Miicelld MUFTUOGLU*, 2Ahmet GOKKUS
1Canakkale Onsekiz Mart University, Agricultural Faculty, Soil Science and Plant Nutrition Department, 17100-
Canakkale, Turkey
2Canakkale Onsekiz Mart University, Agricultural Faculty, Field Crops Department, 17100-Canakkale, Turkey

*Corresponding author: mucella@comu.edu.tr

Received: 07.11.2015 Received in Revised Form: 26.11.2015 Accepted: 29.11.2015

Abstract

The present research was conducted to determine possible changes in soil fertility characteristics during
the reclamation practices over the prickly burnet (Sarcopoterium spinosum (L.) Spach) covered shrubby
rangelands of Kalekoy village of Gokgeada (Ganakkale). During the initial year of the research (2010), soil
samples were taken from the experimental plots before the implementation of reclamation processes. Then
the reclamation processes (burning, grubbing, cutting and natural) were implemented to fight against prickly
burnet shrubs. Following the implementation of these processes, second soil sampling was performed in 2011
and then half of all plots were seeded. The third sampling was performed in 2012 and then sheep grazing was
performed over the half of the plots. Following the grazing, final soil samples were taken in 2013. Entire soil
samples were subjected to soil reaction (pH), water soluble total salt, carbonate, texture, organic material,
organic C (carbon), total N (nitrogen), available P (phosphorus), exchangeable Ca (calcium), Mg (magnesium),
Na (sodium) and K (potassium) analyses and C/N ratio was calculated by using the analysis values. It was
observed from the analyses that reclamation processes implemented over the shrubby rangelands for four
years did not resulted in significant changes in soil pH, salinity, N, carbonate and Mg contents. However,
significant changes were observed in organic C, organic matter, P, Na, Ca and K levels of shrubland soils with
reclamation processes. Entire implementations increased soil reaction, salt and available phosphorus. The
greatest changes in soil fertility characteristics were observed in burnt-seeded-preserved plots of the shrubby
rangelands.

Key words: Gokgeada, reclamation, shrubland, soil characteristics

Meralarda Farkl Islah islemlerinin Bazi Toprak Ozellikleri Uzerine Etkisi

Ozet

Deneme, Gokceada (Canakkale)'da aptesbozan (Sarcopoterium spinosum (L.) Spach) calisi ile kaph
Kalekdy koyl merasinin islah c¢alismalari sirasinda toprak verimlilik 6zelliklerinde meydana gelebilecek
degisimlerin tespiti amaci ile yapilmistir. Denemenin ilk yilinda (2010) merada islah uygulamalarina baslamadan
once parsellerden toprak 6rneklemesi yapilmistir. Daha sonra aptesbozan ¢alisi ile miicadele amaciyla ana
parsellerde islah islemleri (yakma, sokme, bicme ve kontrol) gerceklestirilmistir. Bu islemlerden sonra 2011’de
2. 6rnekleme yapilmis, sonrasinda biitiin parsellerin yarisi tohumlanmistir. Ugiincii 8rnekleme 2012’de yapilmis
ve deneme alanindaki parsellerin yarisinda koyun otlatilmaya baslanmistir. Otlatmadan sonra, deneme
sonunda (2013) toprak 6rnekleri alinmis ve tim 6rneklerde toprak reaksiyonu, suda eriyebilir toplam tuz, kireg,
bilinye, organik madde, organik C (karbon), toplam N (azot), alinabilir P (fosfor), degisebilir Ca (kalsiyum), Mg
(magnezyum), Na (sodyum) ve K (potasyum) analizleri yapilmis ve C/N orani hesapla bulunmustur. Sonug olarak
dort yillik sirede, yapilan uygulamalar topraklarin pH, tuz, N, kireg, Mg iceriklerinde énemli degisime neden
olmamis, organik C, organik madde, P, Na, Ca ve K onemli diizeyde degismistir. TUm uygulamalar toprak
reaksiyonu, tuz ve alinabilir fosforu artirmistir. Toprak verimlilik 6zelliklerinde en fazla degisim yakilan,
tohumlanan ve korunan alanda gergeklesmistir.

Anahtar kelimeler: Gokgeada, 1slah, mera, toprak ozellikleri
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Introduction

Rangelands of Gok¢eada town in Canakkale
Province are covered with typical Mediterranean
dwarf-shrubs  (garig) and  prickly burnet
(Sarcopoterium spinosum (L.) Spach) shrubs (Cengiz
et al 2009). Prickly burnet is a thorny shrub with
relatively small leaves and it is the least grazed
plant by the animals (Kababya et al 1998; Gokkus
et al 2009). Because of difficulties in grazing and
favourable growth conditions, prickly burnet ratio
in rangeland vegetation is continuously increasing
(Atalay 1994; Sternberg & Shoshany 2001).

Widespread of thorny shrubs both hinders
the animal grazing and exerts a pressure over the
other easily-grazed herbaceous species. In order to
overcome stated unfavourable conditions, shrubs
are controlled through various methods. There are
close and significant relationships between the
shrubs and soil characteristics. For instance, total
N, organic C, CEC, exchangeable K, P, Ca, Mg and
Na contents of bare soils are always lower than the
values of soils found under canopy cover.
Therefore, shrubs can provide significant
contributions to sustainability of soil fertility
characteristics (Bochet et al 1999; Parlak et al
2012a). Reduction in rate of shrubs in rangeland
vegetation may create significant changes in soil
characteristics. Reclamation of shrubby rangelands
through various methods (re-establish, chemical
control, seeding and etc.) may also result in
significant changes in vegetation and soil
characteristics. Turkmen et al (2013) reported
significant impacts of different rangeland
reclamation methods on soil reaction, salinity,
carbonate and available N content of soils.

Since seeding, burning, extrinsic plant
control and similar reclamation practices disinter
soil surfaces, they increase the risk of soil erosion
and make the soil surface prone to erosion. Thus,
burning and mechanical reclamations caused
significant soil losses over the current research site
(Parlak et al 2012b). Soil losses then evidently
result in alterations in soil characteristics.

Grazing influences botanical composition,
yield capacity and soil cover ratios of rangelands
(Comakli et al 2012; Ruiz-Mirazo & Robles 2012).
Changes are also observed in soil characteristics
with grazing depending on soil texture and
moisture content. Especially continuous heavy
grazing over wet pastures results in soil
compaction (Houlbrooke & Laurenson 2013),
reduces root mass and soil organic matter (Yan et
al 2013), decreases water holding capacities
(Houlbrooke & Laurenson 2013), slows down
microorganism activity (Devi et al 2014) and
ultimately increases erosion (Yisehak et al 2013).
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Prickly burnet cover seriously restricts the
use of Gokceada rangelands and urgent measures
should be taken to control the botanical
composition of the rangelands. However, post-
reclamation changes in soil characteristics should
also continuously be monitored for the
sustainability of the rangeland ecosystems and
grazing practices. The present research was
conducted to investigate possible changes in soil
fertility characteristics during the reclamation
practices over the prickly burnet (Sarcopoterium
spinosum (L.) Spach) covered shrubby rangelands
of Kalekdy village of Gokgeada.

Materials and Methods

Soil samples taken at 4 different times (once
in every year) between the years 2010-2013 from
the prickly burnet-covered Kalekdy rangelands of
Gokgeada town of Canakkale province constituted
the material of the present research. The research
site has an average altitude of 53 m and 4 different
soil texture groups as of loamy, sandy-loam, clay-
loam and sandy-clay.

Experiments were carried out in split plots
experimental design with shrubby rangeland
reclamation processes (burning, grubbing, cutting
and control) in main plots and seeding and grazing
in sub-plots. Initial soil sampling was performed
before the implementations of reclamation
processes. Then reclamation processes of burning,
grubbing and cutting were performed over the main
plots to remove prickly burnet shrubs and a plot was
left in its natural form. The second soil sampling was
performed in October, 2011. Following this
sampling, forage crops (alfalfa, sainfoin, garden
burnet, orchard grass, perennial ryegrass and
crested wheatgrass) were sown over the half of all
plots. The third sampling was performed in October,
2012 and following this sampling Gokceada sheep
was started to be grazed over the half of the plots.
Grazing intensity was arranged as 1.5 da per sheep.
A year later following the start of grazing, forth
sampling was performed. Coordinates of sampling
locations were recorded with a GPS device so that
the samples were taken from the same locations in
each sampling. A total of 256 soil samples (4 years x
4 reclamations x 2 seeding x 4 replications) were
taken.

Soil samples were taken from 0-20 cm
depth as to represent the site (Jackson 1962). Air
dried samples were sieved through 2 mm sieve and
made ready for analysis.

Glass-electrode pH meter was used to
measure the pH of soil samples from 1:2.5 diluted
samples (Grewelling & Peech 1960). Electrical
conductivity values of the 1:2.5 diluted soil
samples were measured with an electrical
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conductivity meter. Scheibler calcimeter was used
to measure carbonate contents of the samples in
accordance with the procedure described by
Allison & Moodie (1965). For organic C and total N
content (%), soil samples were grinded in a
porcelain mortar and sieved through 0.5 mm brass
sieve. C/N/H analyses were performed in an
elemental analysis device (Kirsten 1983). Organic
matter (%) was determined in accordance with the
principles defined by Smith & Weldon (1941). The
method developed by Olsen et al (1954) including
the extraction solution of 0.5 M sodium
bicarbonate solution (NaHCOs) with a pH of 8.5
was used to determine the available P of the
samples. ICP device was used to measure the
exchangeable Ca, Mg, Na and K from 1 N
ammonium acetate extraction solution (Jackson
1962).

Data evaluation: The data was statistically
evaluated by MINITAB 16.0. Data were subjected
to variance analysis based on split plots
experimental design and LSD test was used to
compare means with significant differences.

Results and Discussion

The results obtained from the first three
years (2010, 2011 and 2012) were already
published in a paper (Gokkus & Muftioglu 2013).
The changes in soil fertility characteristics were
evaluated in this study by using the soil analyses
results of the first (2010) and the last (2013) year.

Significant differences were not observed
between soil reaction values of the samples taken
during the initial year of the experiments before
the implementation of any reclamation processes.
Effects of burning, grubbing, cutting and natural
processes on soil reaction were not also
significantly different. Seeding was significantly
effective respectively on burnt, grabbed and cut
plots (Gokkus & Miuftlioglu 2013). However, with
the initiation of grazing over the plots, such
differences were not observed any more.
Following the entire implementations, the greatest
change was observed in natural-seeded-grazed
plot (1.01); the least changes were observed in
grabbed-seeded-grazed plot (0.09) (Table 1).
Positive differences between the pH values of the
processes implemented between the years 2010-
2013 indicate that reclamation processes increased
the pH of soil samples. Gokkus & Miftliioglu (2013)
reported increasing soil reactions with burning
during the initial 3 years of the experiments. Since
the alkaline ions are released through burning
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(Altin et al 2005), similar findings were reported in
studies carried out with burning treatments
(Vallentine 1989; Mitros et al 2002; Okonkwo
2010).

Significant differences were not observed
also between water soluble salt values of the
samples taken during the initial year of the
experiments before the implementation of any
reclamation processes. Effects of burning,
grubbing, cutting, natural, seeding and grazing on
water soluble salt contents of the samples were
not found to be significant. The greatest changes in
water soluble salt contents with the processes
implemented between the years 2010-2013 was
observed in the natural-unseeded-grazed plot (123
ppm) and the cut-unseeded-grazed plot (-21 ppm).
The least changes were observed in cut-unseeded-
preserved plot (1 ppm) (Table 1). A positive change
was observed in water soluble salt contents of soil
samples with reclamation processes implemented
between the years 2010-2013. Although not being
significant, reclamation processes increased the
salinities of soils. Such a case was because of the
increases in Na contents.

Significant differences were not observed
between the carbonate contents of soil samples
taken at the beginning of the experiments before
the implementation of reclamation. While burning,
grubbing, cutting, and natural did not yield
significant changes, seeding resulted in significant
changes in carbonate contents (Gokkus &
Muftioglu 2013). However, such a change
disappeared with grazing. The greatest changes in
carbonate contents were observed in the burnt-
seeded-preserved plot (3.09%) and the natural-
unseeded-preserved plot (-1.17%). The least
change was observed in cut-unseeded-grazed plot
(0.03%) (Table 1).

The differences in organic C values of the
soil samples taken at the beginning of the

experiments before the implementation of
reclamation processes were found to be
significant. While burning, grubbing, cutting,

natural and seeding treatments did not result in
significant changes, grazing yielded significant
changes in organic C contents of the samples
(P=0.014). The greatest changes in organic C values
of the samples were observed in the burnt-seeded-
preserved plot (0.67%) and cut-seeded-grazed plot
(-0.26%). The least change was observed in the
burnt-unseeded-preserved plot (0.05%) (Table 2).
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Table 1. Soil reaction, salt and carbonate values of soil samples

Process Soil reaction Water soluble salt (ppm) Carbonate (%)
2010 2013 Difference 2010 2013 Difference 2010 2013 Difference

B+S+GZ 7.82 8.25 0.43 68 130 62 1.47 1.52 0.05
B+S+P 8.00 8.14 0.14 76 118 42 3.31 6.40 3.09
B+US+GZ 8.00 8.41 0.41 74 102 28 2.77 4.60 1.83
B+US+P 8.01 8.42 0.41 87 108 21 1.57 2.68 1.11
G+S+GZ 7.95 8.04 0.09 108 95 -13 1.77 191 0.14
G+S+P 8.03 8.72 0.69 96 107 11 3.05 5.42 2.37
G+US+GZ 7.88 8.18 0.30 75 112 37 1.01 2.26 1.25
G+US+P 8.13 8.40 0.27 90 115 25 1.79 2.22 0.43
C+S+GZ 8.22 8.52 0.30 109 131 22 5.09 4.35 -0.74
C+S+P 7.70 7.87 0.17 86 103 17 1.53 1.30 -0.23
C+US+GZ 7.87 8.17 0.30 130 109 -21 1.97 2.00 0.03
C+US+P 7.51 7.75 0.24 93 94 1 2.06 1.08 -0.98
N+S+GZ 7.69 8.70 1.01 108 118 10 1.28 2.41 1.13
N+S+P 8.09 8.39 0.30 90 109 19 2.93 1.95 -0.98
N+US+GZ 7.85 8.06 0.21 113 236 123 2.32 241 0.09
N+US+P 8.05 8.50 0.45 108 158 50 3.20 2.03 -1.17

P2013-2010= 0.349

P2013-2010= 0.625

P2013-2010= 0.129

B: Burning; G: Grubbing; C: Cutting; N: Natural; S: Seeded; US: Unseeded; GZ: Grazing; P: Preserved

Table 2. Organic carbon, total nitrogen and C/N values of soil samples

Process Organic carbon (%) Nitrogen (%) C/N
2010 2013 Difference 2010 2013  Difference 2010 2013  Difference

B+S+GZ 2.24 253 0.29 A-E 0.373 0.383 0.010 6.31 6.67 0.35
B+S+P 2.27 2.94 0.67 A 0.343 0.372 0.029 7.33 8.07 0.75
B+US+GZ 2.71 2.51 -0.20 CDE 0.219 0.363 0.144 17.56 6.98 -10.59
B+US+P 2.55 2.60 0.05 B-E 0.312 0.316 0.004 16.74 8.26 -8.48
G+S+GZ 2.38 2.52 0.14 A-E 0.584 0.341 -0.231 9.23 8.25 -0.81
G+S+P 3.09 285 -0.24 DE 0.331 0.282 -0.049 13.94 10.52 -3.41
G+US+GZ 2.08 2.8 0.50 AB 0.245 0.251 0.006 10.12 11.67 1.55
G+US+P 245 225 -0.20 CDE 0.424 0.263 -0.161 8.27 9.05 0.78
C+S+GZ 321 295 -0.26 E 0.384 0.310 -0.074 11.89 12.01 0.12
C+S+P 2,66 297 0.31 A-D 0.227 0.384 0.157 12.09 8.05 -4.04
C+US+GZ 229 265 0.36 ABC 0.382 0.321 -0.061 7.66 8.73 1.07
C+US+P 2.83 2.60 -0.23 DE 0.293 0.258 -0.035 10.61 11.75 1.14
N+S+GZ 2.81 258 -0.23 DE 0.296 0.370 0.074 2246  7.00 -15.47
N+S+P 256 2.63 0.07 B-E 0.304 0.335 0.031 11.66 7.98 -3.67
N+US+GZ 3.14 295 -0.19 CDE 0.217 0.387 0.170 1594 7.64 -8.30
N+US+P 3.24 3.03 -0.21 CDE 0.442 0.359 -0.083 7.90 8.85 0.95

P2013-2010= 0.014

P2013-2010= 0.848

P2013-2010= 0.606

B: Burning; G: Grubbing; C: Cutting; N: Natural; S: Seeded; US: Unseeded; GZ: Grazing; P: Preserved

Previous studies also reported decreasing
organic C values for burnt sites (Kavdir et al 2005; Cetin
et al 2009). However, in light fires where soil
temperatures are not risen too much, changes
expected in organic matter were not observed
(DeBano 1990). On the other hand, soil organic carbon
increased with seeding during the initial 3 years of the
experiments (Gokkus & Miftlioglu 2013).

Significant differences were not observed
between total nitrogen contents of soil samples.
Burning, grubbing, cutting, natural, seeding and
grazing did not yield significant changes in total N
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contents of the soils (P=0.848). Considering the
initial and post-treatment total N values, the
greatest changes were observed in natural-
unseeded-grazed plot (0.170%) and grabbed-
seeded-grazed plot (-0.231%). The least change
was observed in burnt-unseeded-preserved plot
(0.004%) (Table 2). Comparisons between the soil
samples taken from burnt and non-burnt forest
sites revealed decreased nitrogen values in burnt
site (Kavdir et al 2005; Cetin et al 2009). Such a
case can be explained volatilization of some of
nitrogen with the impact of heat (DeBano 1990).
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Table 3. Organic matter, phosphorus and potassium values of the soil samples

Organic matter (%)

Phosphorus (ppm)

Potassium (ppm)

Process 2010 2013  Difference 2010 2013  Difference 2010 2013  Difference
B+S+GZ 214 256 042AD 131 7.83 652 BE 2396 2098  -298 B-E
B+S+P 167 340 173A 236 629 393 CDE 2212 2392 180 A-D
B+US+GZ 229 248 019BCD 216 670 454 CDE 2140 1995  -145 B-E
B+US+P 305 3.08  0.03CD 165 814 649 B-E 2469 2479 10 A-E
G+5+GZ 186 3.06 120ABC 161 1007 846 AD 2289 2668 379 ABC
G+S+P 296 284 -0.12CD 261 563  3.02 DE 3391 2769  -622 DEF
G+US+GZ 205 270 065A-D  1.60 1193 1033 AB 2440 2339  -101B-E
G+US+P 263 269  0.06CD 1.82 1041 859 AD 2441 2094  -347 B-E
C+5+GZ 296 324 028BCD 333 979 646 BE 3333 2846  -487 C-F
C+S+P 350 399 049AD 175 887 7.2 AD 3516 4373 857 A
C+US+GZ 1.95 343  1.48 AB 220 1177 957 ABC 2254 2771 517 AB
C+US+P 294 246 -0.48D 337 1221 884 ABC 3752 2424 -1328F
N+S+GZ 297 271 026D 306 910 604 BE 3509 2704  -805EF
N+S+P 230 273 043A-D 275 1534 12.59A 2416 2634 218 A-D
N+US+GZ 393 390 -0.03CD 392 525 133 3531 3219  -312 B-E
N+US+P 374 381  0.07CD 315 1178 863 A-D 3079 2742  -337B-E

P2013-2010= 0.039

P2013-2010= 0.022

P2013-2010= 0.001

B: Burning; G: Grubbing; C: Cutting; N: Natural; S: Seeded; US: Unseeded; GZ: Grazing; P: Preserved

Table 4. Exchangeable calcium, magnesium and sodium values of the soil samples

Calcium (ppm)

Magnesium (ppm)

Sodium (ppm)

Process

2010 2013 Difference 2010 2013 Difference 2010 2013 Difference

B+S+GZ 32261 32691 430 BCD 3137 3143 6 438 890 452 ABC
B+S+P 37364 53744 16380 A 3555 3567 12 714 750 36 BCD
B+US+GZ 39674 43481 3807 BC 2701 2074 -627 363 1009 646 AB
B+US+P 39239 44508 5269 ABC 3525 2923 -602 504 621 117 BCD
G+S+GZ 37807 35524 -2283 BCD 2961 2742 -219 466 476 10 BCD
G+S+P 58523 62281 3758 BC 4017 3499 -518 899 887 -12 CD
G+US+GZ 28915 35254 6339 AB 2395 3036 641 334 741 407 ABC
G+US+P 37823 35961 -1862 BCD 3872 3551 -321 676 1040 364 ABC
C+S5+GZ 55551 49353 -6198 CD 4787 4281 -506 775 679 -96 CD
C+S+P 47527 42488 -5039 BCD 9207 8603 -604 1434 1076 -358D
C+US+GZ 37492 42074 4582 BC 3132 3408 276 453 1294 841 A
C+US+P 46979 36047 -10932 D 6405 6397 -8 838 1257 419 ABC
N+S+GZ 42409 47063 4654 ABC 3912 3627 -285 563 700 137 BCD
N+S+P 37474 34824 -2650 BCD 4067 4450 383 918 1125 207 A-D
N+US+GZ 46766 42353 -4413 BCD 4913 4640 -273 616 777 161 BCD
N+US+P 46442 45838 -604 BCD 5812 5425 -387 812 1631 819A

P2013-2010= 0.009

P2013-2010= 0.996 P2013-2010= 0.014

B: Burning; G: Grubbing; C: Cutting; N: Natural; S: Seeded; US: Unseeded; GZ: Grazing; P: Preserved

The differences between C/N ratios of soil
samples were not found to be significant. The
changes in C/N ratios of burnt, grabbed, cut,
seeded and grazed plots were not significant
(P=0.606). The greatest changes were observed in
the grabbed-unseeded-grazed plot (1.55) and
natural-seeded-grazed plot (-15.47). The least
change was observed in cut-seeded-grazed plot
(0.12) (Table 2).

Significant differences were observed
between organic matter contents of the soil
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samples taken before the implementation of
reclamation. While burning, grubbing, cutting and
natural did not result in significant changes,
seeding and grazing yielded significant changes
(P=0.039) in organic matter contents of the
samples. With the reclamation processes
implemented between the years 2010-2013, the
greatest changes were observed in the burnt-
seeded-preserved plot (1.73%) and cut-unseeded-
preserved plot (-0.48%). The least change was
observed in the burnt-unseeded-preserved plot
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(0.03%) (Table 3). Increasing organic matter
contents were observed during the initial 3 years
of the experiments (Gokkus & Miftloglu 2013).

Significant  differences were observed
between P values of the soil samples taken before
the implementation of reclamation processes.
While burning, grubbing, cutting, natural and
seeding did not result in significant changes,
grazing yielded significant changes (P=0.022) in P
contents of the soil samples. With the reclamation
processes implemented between the years 2010-
2013, the greatest changes in available P were
observed in the natural-seeded-preserved plot
(12.59 ppm) and natural-unseeded-grazed plot
(1.33 ppm). All reclamation processes and grazing
increased the available P content of the soils (Table
3).

Significant differences were also observed
between K values of the soil samples taken before
the implementation of reclamation processes.
While burning, grubbing, cutting, natural and
seeding did not result in significant changes,
grazing yielded significant changes (P=0.001) in K
values of the samples (Table 3). With the
reclamation processes implemented between the
years 2010-2013, the greatest changes were
observed in the cut-seeded-preserved plot (857
ppm) and cut-unseeded-preserved plot (-1328
ppm). The least change was observed in the burnt-
unseeded-preserved plot (10 ppm).

Significant  differences were observed
between Ca contents of the soil samples taken
before the implementation of reclamation
processes. While burning, grubbing, cutting and
natural did not result in significant changes, grazing
(P=0.009) yielded significant changes in Ca values
of the samples (Table 4). With the reclamation
processes implemented between the years 2010-
2013, the greatest changes were observed in the
burnt-seeded-preserved plot (16380 ppm) and cut-
unseeded-preserved plot (-10932 ppm). The least
change was observed in the burnt-seeded-grazed
plot (430 ppm).

Significant  differences were observed
between Mg contents of the soil samples taken
before the implementation of reclamation
processes. Burning, grubbing, cutting and natural
and seeding resulted in significant changes in Mg
contents of the soil samples, but such differences
disappeared with grazing practices. With the
reclamation processes implemented between the
years 2010-2013, the greatest changes were
observed in the grabbed-unseeded-grazed plot
(641 ppm) and burnt-unseeded-grazed plot (-627
ppm). The least change was observed in the burnt-
seeded-grazed plot (6 ppm) (Table 4).
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Significant differences were also observed
between Na contents of the soil samples taken
before the implementation of reclamation.
Burning, grubbing, cutting, natural and seeding did
not result in significant changes, grazing yielded
significant changes in Na contents of the soil
samples (P=0.014) (Table 4). With the reclamation
processes implemented between the years 2010-
2013, the greatest changes were observed in the
cut-unseeded-grazed plot (841 ppm) and cut-
seeded-preserved plot (-358 ppm). The least
change was observed in the grabbed-seeded-
grazed plot (10 ppm).

Conclusions

Of the shrubby rangeland management and
reclamation processes, burning, grubbing, cutting,
natural, seeding and grazing did not significantly
change the pH, salinity, N, carbonate and Mg
contents of the soils. However, significant changes
were observed between organic C, organic matter,
P, Na, Ca and K contents of the soils. A similar
study was performed over the rangelands of Sivas
Province. In that study, effects of four different
treatments (preservation x plant cover x
fertilization, preservation x fertilization, only
preservation and grazing) on physical and chemical
soil characteristics were investigated for 5 years.
Researchers observed that treatments did not yield
distinctive changes in physical characteristics of the
soil in the short-run and a distinctive improvement
were not observed also in chemical characteristics
of the soils (Oguz et al 2010).

The greatest changes in carbonate, organic
C, organic matter and Ca contents of the soils were
observed in burnt-seeded-preserved plot. Again,
the greatest changes in water soluble salt and total
nitrogen contents were observed in natural-
unseeded-grazed plot; the greatest changes in soil
reaction were observed in natural-seeded-grazed
plot; the greatest changes in available P were
observed in natural-seeded-preserved plot.
Sodium exhibited the greatest change in cut-
unseeded-grazed plot; K in cut-unseeded-
preserved plot and Mg in grabbed-unseeded-
grazed plot.

The least changes in total N, K and organic C
contents of the samples were observed in burnt-
unseeded-preserved plot. Organic matter yielded
the least change in burnt-unseeded-preserved plot
and natural-unseeded-grazed plot; Ca and Mg in
burnt-seeded-grazed plot; soil reaction and Na in
grabbed-seeded-grazed plot; carbonate in cut-
unseeded-grazed plot; water soluble salt in cut-
unseeded-preserved plot; available P in natural-
unseeded-grazed plot.
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Entire treatments increased soil reaction,
salt and available P contents of the soils. The
greatest changes in soil fertility characteristics with
the treatments were observed in burnt-seeded and
preserved plot. Such a case was because of the
impacts of heat on physical, chemical and
biological characteristics of the soils (DeBano
1990). However, long-term monitoring is necessary
to observe the distinctive changes in physical and
chemical characteristics of rangeland soils.
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Ozet

Bu ¢alisma misirin (Zea mays L.) cayir digmesi (Sanguisorba minor Scop) ile farkl oranlarda karigimi ile
elde edilen silajlarin ham besin maddesi igeriklerini ve kalite 6zelliklerini belirlemek amaciyla ylritilmustir. Bu
amagla misir otuna %20, %40, %60 oraninda cayir digmesi karistirilarak silolanmistir. Her silaj grubundan 6
tekerrir olacak sekilde toplam 24 adet silaj yapiimistir. Fermantasyon siireci sonunda acilarak yapilan analizlerde
gayir digmesinin dahil oldugu silajlarda ham protein (HP), ham sellloz (HS), notr deterjan lif (NDF), asit deterjan
lif (ADF), kalsiyum (Ca), fosfor (P) ve laktik asit, igeriklerinde 6nemli artislar tespit edilmistir (P<0.01). Saf misir
silajina gore cayir digmesi ilave edilen silajlarda daha disik oranda kuru madde (KM), ham yag (HY), ham kil
(HK), suda ¢oziinebilir karbonhidrat (SCK), pH ve asetik asit belirlenmistir. Sonug olarak, misiri cayir digmesi ile
birlikte karisim olarak silolayarak HP icerigi yiiksek silajlar elde edilebilecegi ve cayir digmesinin de silaj bitkisi
olarak degerlendirilebilecegi goralmustir.

Anahtar kelimeler: Silaj, misir, cayir diigmesi, besin maddesi icerigi

The Crude Nutrient Contents and Quality Characteristics of Maize (Zea mays L.) Silages
Mixed with Lesser Burnet (Sanguisorba minor Scop) at Different Rate

Abstract

This study was conducted to determine the crude nutrient contents and quality characteristics of silages
prepared from the mixture of maize (Zea mays L.) and lesser burnet (Sanguisorba minor Scop.) within the
proportions of 20%, 40%, 60% respectively. Totally 24 silages were made with 6 repetitions in each. In lesser
burnet mixed silages, crude protein, crude cellulose, neutral detergent fiber, acid detergent fiber, calcium,
phosphor, and lactic acid showed significant increase, however; dry matter, crude oil, crude ash, pH and acetic
acid decreased significantly (P<0.01). In conclusion, it is observed that when the maize crop is ensiled with lesser
burnet, more qualified silages can be retained with high crude protein content and that this crop can be appraised
as silage forages.

Key words: Silage, maize, lesser burnet, nutrient contents

Girig olusturarak saklanmasidir (McDonald ve ark., 1991).

Yem bitkileri yetistiriciliginde ekim, bakim ve Bitki besin maddelerinde ¢ok az kayip olmasi, hava
yetistirme tekniklerinin gelistirilmesinin yaninda, sartlarindan fazla etkilenmemesi, mekanizasyona
tarladaki Grlnln hasat edilmesinden hayvanlara uygun olmasi, tarla ve tasima kayiplarinin azhgi, iyi
yedirilmesine kadar gecen siirede saglikli bir sekilde yapiimis silajlarin - uzun sire korunabilmesi,
korunmasi da 6nem arz etmektedir. Bu acgidan silaj, hayvanlar tarafindan istahla tiketilmesi 6nemli
ozellikle sit sigirciligl isletmelerinin en ucuz ve en avantajlar saglamaktadir. Diger yandan, yesilken
etkili kaba yem kaynagi olarak ortaya g¢ikmaktadir. otlatiimasi riskli yem bitkilerinin
Silaj, taze ve su orani bakimindan zengin bitkisel degerlendiriimesine olanak tanimasi nedeniyle silaj

materyallerin sikistirilip, havasiz ortamda laktik asit
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kullanimi  Dinya genelinde oldukca yaygindir
(Acikgoz, 2001; Filya, 2001; Kilig, 1986).

Kaliteli, maliyeti disik ve hayvanlar
tarafindan sevilerek tiiketilen silajlarda bitki

materyali cok ©nemlidir. Ornegin, musir silaji,
diinyada Uretilen en ekonomik ve en yaygin silaj
yemi olup, Amerika Birlesik Devletleri, Hollanda,
Almanya ve Fransa gibi Ulkelerde proteince
zenginlestirilerek sigir, rasyonlarinda yogun olarak
kullaniimaktadir (Kilig,1986; Algicek ve Karaayvaz,
2003). Misir, diger bircok yem bitkisine gore, verim
ve kalitesiyle silaj yapiminda potansiyel 6nemi
yiksek bir bitki olup, Dinya’nin bir¢cok bdlgesinde
yaygin olarak kullaniimaktadir (Meeske ve ark.,
1993).

Misir silajlarinin  protein icerikleri disuk,
buna karsilik karbonhidrat igerikleri yeterlidir.
Protein eksikligini gidermek icin hayvanlara ek
protein yemlerinin verilmesi veya silajlarin
proteince zenginlestirilmesi gerekmektedir
(Agikgbz, 2001). Bu amagla ydrutulen ve ciddi
basarilar elde edilen c¢alismalarda, bazen azot
kaynaklari, bazen de laktik asit bakterileri iceren
inokulantlar  kullanilmistir.  Fakat gerek bu
inokulantlarin zor temin edilebilir olmasi, gerekse
¢ok pahali olmalar kullanabilme imkanlarini
sinirlamaktadir. Ginimizde inokulantlarin yerine
bazi bitkileri kullanarak fermantasyon giivence
altina  alinip silaj kalitesi arttirilabilmektedir
(Canbolat ve ark., 2013). Bu sayede hem silolanmasi
zor olan bitkilerden silajlar yapilabilmekte, hem de
cogu atil  durumda olan bu bitkilerin
degerlendirilmesi mimkiin olmaktadir.

Ornegin, Titterton ve Maasdorp (1997)
bolgelerine adapte olmus cesitli baklagillerle misiri
karistirarak silajlarin  protein igerigini arttirma
olanaklarini arastirmiglardir. Bitkiler 10:90, 20:80,
30:70, 40:60, 50:50, 60:40, 70:30, 80:20
baklagil:misir olacak sekilde karistirilmistir. Analizler
sonunda %10 soyanin dahil oldugu silaj harig, hig bir
karisimin silajinin kuru madde iceriginin optimum
degerin (%24-32) disinda olmadigi, pH degerlerinin
3.9 ile 6.8 arasinda degistigi tespit edilmistir. Ote
yandan baklagil+misir silajlarinin protein igerikleri
saf misir silajina gére %9.3 (sari lupen) ile %15.3
(soya) arasinda fazla oldugu da bildirilmistir.

Karbonhidrat icerigi yeterli ama protein
icerigi dusik olan silajlarda, bu eksikligi
tamamlayabilecek bitkilerden birisi de c¢ayir
diigmesi (Sanguisorba minor Scop.) dir. Ulkemiz
dogal meralarinin yerli bir bitkisi olan ¢ayir digmesi
60-105 cm arasinda boylanabilen, yaprak uzunlugu
15-20 cm, 1000 tane agirhg 5-8 g, bitki basina kuru
ot verimi 60-100 g olan bir bitki olarak bilinmektedir
(Kendir, 1999; Andrabi ve ark., 2012). Olumsuz
cevre kosullarinda birgcok yem bitkisinden daha
yiksek verim saglayabilmekte, sulanan ve
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gubrelenen kosullarda kuru ot verimi 3.5 ton/da,
yesil ot verimi de yilda 5-11 kez bi¢im yapilarak 7-
8.4 ton/da’a ¢ikmaktadir (Tansi ve Anlarsal 1991;
Sevimay, 1997). Ayrica, ciceklenme doneminde
hasat edilen ¢cayir digmesi otunun %24.9 KM, %13.7
HP, %7.5 HK, %49.2 NDF ve %29.8 ADF icerdigi de
bildirilmektedir (Kaplan ve ark., 2014).

Bu c¢alisma ile karbonhidrat igerigi yeterli
fakat protein icerigi diisik olan ve hayvanlar
tarafindan sevilerek tiliketilen misir silajlarina,
yetistiriciligi ve tesisi kolay ¢ayir digmesi otunun
ilave edilerek, bu eksikligini gidermek ve silajlarin
besin  maddesi bilesimleri ile fermantasyon
ozelliklerini belirlemek amaglanmistir.

Materyal ve Yontem
Bitkisel Materyal Temini ve Silaj Yapimi

Bu calismada kullanilan silaj materyalinin
elde edilmesine yonelik tarla ¢alismalari 2012 yili
Mayis ayi icerisinde baslatilmistir. Ekimler 50 m2’lik
parsellere (70 cm*17 cm) 10’ar giin arayla 4 kez
olacak sekilde yapilmistir. Béylece iki bitkinin silaj
yapimi igin ortak hasat zamani uygun hale
getirilmistir. Bu amagla, Bati Akdeniz Tarimsal
Arastirma Enstitlsia (BATEM) tarlalarinda; Zea mays
L. turtne ait Safak misir ¢esidi ve cayir digmesi
(Sanguisorba minor Scop) ekimi yapilmistir. Silajlik
misir  (%30-35 KM) hamur olum déneminde
(Cakmakgi ve ark., 1999; iptas ve Avcioglu, 1997),
cayir digmesinde ise parseldeki bitkilerin yaklagik
%60’Inda  kdmeglerin  goéruldigli donem bigim
zamani olarak belirlenmistir (ipek ve Sevimay,
2002). 18 Agustos 2015 tarihinde hasat ile elde
edilen yesil materyal yaklasik olarak 2 cm boyunda
parcalanip kugultilerek kuru madde Uzerinden
agirhk  esasina  gbére planlanan  oranlarda
karistirilarak her bir silaj grubundan 6 paralel olacak
sekilde, 1.5 litre kapasiteye sahip sadece gaz gikisina
izin veren 6zel cam kavanozlara (Weck, Wher-
Oftlingen, Germany) sikistirilarak doldurulmustur.
Silajlar hazirlanirken planlanan karisim oranlari ve
silaj adlarinin listesi Cizelge 1'de verilmistir. Silolar
60 glin boyunca laboratuvar kosullarinda (24+4°C)
tutulduktan sonra agilarak kimyasal analizler,
fermantasyon 6zellikleri ile mikrobiyolojik 6zellikler
incelenmistir.

Kimyasal ve Mikrobiyolojik Analizler
Fermantasyon siliresi sonunda agilan
silajlardan kimyasal analiz igin alinan o&rnekler
etiivde 650C’de 48 saat siireyle tutulduktan sonra 1
mm elek c¢apina sahip degirmende oOgutilerek
gerekli analizler yapilmistir. Silajlarin KM, HK, HP
iceriklerinin  saptanmasinda  Kjeldahl metodu
kullanilmistir  (Akyildiz  1984). Silajlarda hiicre
duvarinin yapisinda bulunan NDF ve ADF ise Van
Soest ve ark.(1991), tarafindan bildirilen
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yontemlere gore belirlenmistir. Diger yandan, laktik,
asetik ve butirik asit degerleri de Lepper’in
kisaltilmis  yontemine (Akyildiz 1984) gore
bulunmustur. Suda ¢oziinebilir karbonhidrat (SCK)
icerikleri ise fenol siilfirik asit yontemine gore
belirlenmistir. Laktik asit bakterisi (LAB), maya ve
kif sayimlari da Seale ve ark.(1990),’nin bildirdigi
yonteme gore yapilmistir. Ekim ortami olarak LAB
icin MRS agar, maya ve kiifler igin ise Malt Ekstrat
agar ile olusturulmustur. Silaj érneklerindeki LAB,
maya ve kif sayimlari 30 °C de 3 glinlik inkiibasyon

siresi sonunda gergeklestirilmistir. Elde edilen
degerler logaritma koliform (inite/g olarak
verilmistir.

istatistiksel Analiz

Arastirmada elde edilen verilerin istatistiksel
olarak degerlendirilmesinde, 6 tekerrlrli Tesaduf
Parselleri Deneme Desenine gore varyans analizi,
gruplarin belirlenmesinde ise Duncan (1955) coklu
karsilastirma testi uygulanmistir. Bu amagla SPSS
paket programi kullaniimistir.

Bulgular ve Tartisma
Silajlarin Kimyasal Bilesimleri

Misir ile farkli oranlarda karistirilmis cayir
diigmesi otundan hazirlanmis silajlarin kimyasal
analiz sonuglari  belirlenmis ve Cizelge 2'de
verilmistir. Cizelge 2 incelendiginde misir ile bu yem
bitkisinin ~ kanstinlmasinin  silajlarin  kimyasal
iceriklerini 6nemli diizeyde etkiledigi saptanmistir
(p<0.01). Ornegin, KM igerigi bakimindan en yiiksek
deger (%44.42, M100) saf musir silajindan elde
edilirken, en dusik deger (%29.45, M40+CD60) ise
cayir digmesi %60 oraninda katildigl silajdan elde
edilmis ve cayir diigmesinin kuru madde oranini
distrdugi tespit edilmistir. Silajlarin HP igerikleri
ise %5.95 (M100) ile %10.91 (M60+CD40) arasinda
degisim gostermistir. Beklendigi gibi, misira ilave
edilen cayir diagmesinin katilma orani arttik¢a
silajlarin HP icerikleri de dogru orantili sekilde
artmistir.  Bu sonuglar, hayvanlar tarafindan
sevilerek tiiketilen kaliteli bir yem bitkisi olan cayir
digmesinin yiksek protein igeriklerinden dolayi
(Kaplan ve ark., 2014) beklenen sonuglar olup,
Carruthers ve ark (2000)'in misir silajlarinda elde
ettigi %6.6-7.01 HP, Ozdiiven ve ark. (2009)'nin
farkh donemlerde hasat edilen misir silajlarda
bulduklari %5.52-%9.24 HP, Kog ve ark. (1999)'in
misir+soya silajlarinda tespit ettikleri %10.31-11.33
HP, Titterton ve Maasdorp (1997)'nin misir+soya
silajinda saptadiklari %9.3-15.3 HP ve Dawo ve ark
2007’nin misir ile soya silajlarinda elde ettigi
sonuglarla %8.2 -11 HP igerigi ile uyum igerisindedir.
Diger yandan, SCK degerleri incelendiginde, M100
silajinin %2.16 ile en yliksek degere sahip oldugu
gorilmektedir. Cayir didgmesinin dahil oldugu
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silajlarda ise daha dlstk SCK degerleri elde
edilmistir. Bu deger Filya (2004)'nin farkli olgunluk
donemlerinde hasat ettigi muisirlarla  yaptigi
silajlarda tespit ettigi %2.8 ile 1.0 arasinda degisen
SCK degerleri ile uyum igerisindedir.

Diger yandan HS, NDF ve ADF igerikleri de
gayir diigmesinin artmasina paralel olarak dogru
orantil bicimde 6nemli oranda (p<0.01) artmistir.
Belirlenen bu artislar, ortamdaki karbonhidrat
miktart ile iliskilidir. Cayir digmesinin silaja girmesiyle
beraber silajlarin SCK degerleri azalmistir (Cizelge 2).
SCK iceriginin diismesiyle beraber, silo ortamindaki
laktik asit bakterilerinin faaliyetini yavaslamasi ve
sonu¢ olarak da hiicre duvar bilesenlerinin
par¢alanmasinda daha sinirli  etki olusturdugu
dusiintlmektedir. Bu durumu Filya (2001) ve Bolsen
ve ark. (1996) da benzer galismalarinda tespit etmis
ve silajlarin NDF ve ADF igeriklerindeki diststn,
karbonhidrat kaynaklarinin silaj ortamindaki laktik
asit bakterileri ile birlikte bazi anaerobik bakterilerin
sayllarinin artarak, ham seliiloz, NDF ve ADF
pargalanabilirliginin hizlandiriimasindan
kaynaklandigini bildirmislerdir. Bu 6zellikler agisindan
elde edilen degerler benzer bitkilerle ¢alisma yapan
Aoki ve ark. (2013)'nin buldugu %34.90-40.74 NDF,
%19.80-24.44 ADF ve Queiroz ve ark. (2013)'nin
buldugu %39.9-41.60 NDF, %21.80-23.20 ADF
degerleri ile benzerlik gdsterirken; Ozdiiven ve ark.
(2009)'nin buldugu %45.87-60.52 NDF, %28.18-35.76
ADF ve Filya ve Sucu (2010)'nun bildirdigi %51.20-
55.80 NDF, %30.30-34.00 ADF degerlerinden ise
distik kalmistir. Diger yandan, her ne kadar NDF ve
ADF’nin yemlerde fazla oranda bulunmasi istenmese
de, bunlar ruminantlarda takirik salgisini tesvik
ederek rumen pH’sinin uygun sinirlar iginde kalmasini
saglayarak mikrobiyal sindirimde gérev alan selilotik
ve amilolitik bakteriler ile protozoa ve mayalar igin
uygun ortamin saglanmasina katki sunmaktadirlar.
Bu sayede bircok metabolik hastalik da 6nlenmis
olmaktadir (Tekce ve Giil, 2014).

Cayir digmesi ile karistirilan misir silajlarinin
HY iceriklerinde (%3.16-3.28) saf misir silajina gére
(%3.43) azalmalar meydana gelmis, ancak bu
azalmalar istatistiki agidan o6nemli dizeyde
gerceklesmemistir.  Silajlarin HK igeriklerine
bakildiginda da %2.13 ile %2.79 arasinda degerler
elde edildigi ve misira ilave edilen ¢ayir diigmesinin
onemli azalmalar sagladigi gorilmektedir (p<0.01).
Nitekim benzer bitkilerle farkh uygulamalari
birlestirerek silaj yapan Ozdiiven ve ark. (2009)
silajlarin HY ve HK igeriklerini sirasiyla %1.69-2.64,
%5.18-7.82; Polat ve ark. (2005) HY igerigini %1.57
ile %1.71; Filya (2004) HK igerigini %3.5 ile %5.4
arasinda tespit etmislerdir. Calismada elde edilen
HY icerikleri bu arastirmacilarin  bildirdigi
sonuglardan daha yiiksek bulunurken, HK icerikleri
daha disiik bulunmustur.
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Silajlarin Ca igerikleri %0.53 (M100) ile %1.26
(M60+CD40) arasinda degisirken P icerikleri de
%0.17 (M100) ile %0.21 (M80+CD20) arasinda
degismistir (Cizelge 2). Ca ve P yetersizligi
hayvanlarda biyiumeyi geriletmekle kalmaz, iskelet
gelisimini zayiflatir, rasitizme neden olur, kemikleri
kolay kirilabilir hale getirir. Ayni zamanda siit
veriminde ve cesitli hastaliklarin ortaya ¢ikmasinda
etkilidir. Yemlerde en ideal istenen Ca ve P
miktarlari %0.35-0.5 dizeyindedir. Misir silajina
dayali rasyonlarda, kalsiyum noksanhgi ile sikca
karsilasilmakta, ama baklagil agirlikli olanlarda bu
sorunlar ortaya c¢ikmamaktadir (Ozen, 1999;
Agikgbz, 2001). Elde edilen Ca degerleri iyi yemde
bulunmasi gereken miktarlardan yuksek olmakla
beraber; P degerleri oldukga disik kalmistir.

Silajlarin Fermantasyon Ozellikleri

Silajlarin  fermantasyon 6zelliklerine ait
sonuglar Cizelge 3’te verilmistir. Elde edilen
sonuglar farkh karisimlarla olusturulan silajlarin bazi
ugucu yag asidi ve pH degerlerinin 6nemli diizeyde
farkli oldugunu ortaya koymaktadir (p<0.01). En
yiksek pH degeri (4.42 ile) M100 silajindan elde
edilirken diger silajlarda daha dusik sonuglar
belirlenmistir. Aslinda, silo icerisinde gerceklesen
fermantasyon silajlarin besleme degerini, acildiktan
sonraki dayanimini ve hayvanlar tarafindan
sevilerek tiketilmesini etkilemektedir.
Fermantasyon siirecince ortamdaki pH, amonyak ve
organik asitlerin miktari son derece dnemli oldugu
icin silaj fermantasyonu ve kalitesi
degerlendirilirken kullanilan kriterlerdendir
(Canbolat ve ark., 2010; Filya, 2001). Misir ile
karisima giren cayir digmesi butiin oranlarda
silajlarin  pH’sini 6nemli oranda disirmis ve
farkliliklar istatistiki acidan 6nemli bulunmustur
(p<0.01). Cizelge 3’'teki pH degerleri dikkatle
incelendiginde en dusiik degerin (3.95) M60+CD40
silajindan elde edildigi de gorilmektedir. Bu
durumun SCK icerigi disik ve tamponlama
kapasitesi ylksek olan baklagillerin misirla iyi bir
karisim  olusturarak iyi bir fermantasyonun
gerceklestirdiginin gostergesi olarak ifade edilebilir.
Elde edilen pH degerleri, Filya (2004)'nin misir
silajlarinda (3.80-6.5), Filya ve Sucu (2010)'nun LAB
uyguladig misir silajlarinda (3.68-3.93), Ozdiiven ve
ark. (2009)’'nin farkh vejetasyon déneminde hasat
edilmis misir silajlarinda (3.63-3.98) ve Kog ve ark.
(1999)'nin farkli katki maddesi ilave ettikleri soya +
misir silajlarinda (3.79-3.87) bildirdigi sonuglarla
benzerlik gostermektedir.

Silajlarin  laktik asit degerleri incelendigi
zaman, %2.29 (M100) ile %2.78 (M60+CD40)
arasinda degisen degerler elde edilmistir (Cizelge 3).
Bu durum baklagillerin karbonhidrat icerigi ylksek
olan misir gibi bugdaygillerle karisim halinde
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basariyla bir gostergesidir (Acikg6z 2001, Filya 2001).
Nitekim, ylksek bir laktik asit icerigi saghkli bir
fermantasyonun en énemli glivencesidir (Johnson ve
Harrison, 2001). Silajlarin asetik asit icerigi ise %1.46
ile %1.17 arasinda degismis ve bununla beraber,
butrik asit bazi silajlarda az miktarlarda da olsa tespit
edilmistir (Cizelge 3). Silajlarda tespit edilen ugucu
yag asitleri icerikleri incelendiginde, sonuglarin
Demirel ve ark. (2010), Geren ve Kavut (2009) ve
Titterton ve Maasdorp (1997)"un bildirdigi sonuglarla
benzerlik gosterdigi anlasiimaktadir.

Silajlarin Mikrobiyolojik Ozellikleri

Silajlarin  fermantasyon siresi sonunda
acllmasindan sonra gergeklestirilen mikrobiyolojik
ozelliklerin analiz sonuglari Cizelge 4’de verilmistir.
Silajik misirin farkli oranlarda cayir digmesi ile
karistirilarak silolanmasi, LAB Uretimini 6nemli
diizeyde arttirmistir (p<0.01). En yiksek LAB degeri
(4.58 logiocfu/g) M100 silajindan elde edilirken, en
dusuk deger ise (2.50 logiocfu/g) M40+CD60
silajindan elde edilmistir. LAB degerlerinde dikkat
¢ceken baska bir nokta ise ¢ayir diigmesinin silaja
katilma oranlari arttikga LAB sayilari dismekte
oldugudur. Nitekim, LAB bir silo icerinde dominant
forma olmasi gereken bakteri grubudur (Weinberg
ve Ashbell, 2003). Ote yandan, baklagillerin silaja
ilavesi ile birlikte HP orani artarken NDF ve ADF
oranlari da artmistir (Cizelge 2). Diger yandan maya
ve kif degerleri de kontrol olarak kullanilan M100
silajina gore bazi silajlarda daha yiksek tespit
edilmistir.  Bu  durum  c¢ayir dugmesinin,
karbonhidrat icerigi dusik ve tampon kapasitesi
yuksek oldugu icin zor silolanabilen bitkiler arasinda
olmasiyla agiklanabilir. Nitekim, misir silajlarinda
calisan Kog ve ark. (1999) LAB sayisini 3.77 ile 5.08
arasinda belirlerken, Ozdiiven ve ark. (2009) 4.03 ile
5.44 arasinda bulmustur. Calismada elde edilen LAB
saylilari bu degerlerle uyum icerisindedir.

Sonug ve Oneriler

Bu calismada, tek basina silolandigi zaman da
iyi fermente olan ve hayvanlar tarafindan sevilerek
tiiketilen ve Diinya genelinde silaj amagh olarak en
fazla Uretimi yapilan bitki olan misirin, temin
edilmesi zor olmayan ve hatta daha iyi
degerlendirilmis olacak olan cayir digmesi ile
silolanmasinin besin igerikleri agisindan daha iyi
sonuglar verdigi belirlenmistir. Cayir diigmesi, tek
baslarina zor silolanabilen bitkiler grubunda yer
aldigindan musir ile belirli oranda karistiriimasi
ozellikle silajlarin protein igerikleri olmak Gzere
besleme degerlerini arttirmistir. Cayir digmesinin
%20 oraninda silaja katilmasi bile o6zellikle HP
iceriginde ciddi artislar saglamasinin yaninda, %40
orani yeterli gérinmektedir.
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Cizelgel. Hazirlanan silajlar

Silaj Adi Silaj icerikleri
M80+CD20 Misir (%80) + C.Digmesi (%20)
M60+CD40 Misir (%60) + C.Digmesi (%40)
M40+CD60 Misir (%40) + C.DGgmesi(%60)

M100 Misir (%100)

Cizelge 2. Misir ve cayir digmesi karisimi silajlarinin kimyasal analiz sonuglari (%)

Silajlar KM HP HY HK HS NDF ADF SCK Ca P
M80+CD20 38.70b* 8.59b  3.16 2.13b  23.10a 35.63b 24.24a 1.10b 0.90b 0.21a
M60+CD40 32.83c 10.91a 3.18 2.73a  23.70a 36.07b  24.05a 1.07b 1.26a 0.19a
M40+CD60 29.45d 10.51a 3.26 2.77a 23.51a 41.52a 23.93a 1.10b 1.24a 0.16c

M100 44.42a  5.95c 3.43 2.79a 21.66b 28.16c 21.58b 2.16a 0.53c 0.17c

X; Sttun igerisinde ayni harfleri alan ortalamalar arasinda istatistiki olarak dnemli bir farkhlk yoktur (p<0.05).

**: Farkliliklar 0.01 seviyesinde 6nemlidir.

KM: kuru madde; HP: ham protein; HY: ham yag; HK: ham kiil; HS: ham seliiloz; NDF: n6tr deterjan lif; ADF: asit deterjan lif;

SCK: suda ¢ozlinebilir karbonhidrat; Ca: kalsiyum; P: fosfor.

Cizelge 3. Misir ve cayir digmesi karisimi silajlarinin fermantasyon 6zellikleri

Silajlar PH Laktik asit (%) Asetik asit (%) Butirik asit (%)
M80+CD20 4.16b* 2.32b 1.21b 0
M60+CD40 3.95c 2.78a 1.17b 0
M40+CD60 4.17b 2.50c 1.17b 0

M100 4.42a 2.29d 1.46a 0.02
Onem derecesi ok ok *

X: Sttun igerisinde ayni harfleri alan ortalamalar arasinda istatistiki olarak onemli bir farkhlik yoktur. (p<0.05)
*: Farkhihklar 0.05 seviyesinde onemlidir. **: Farklliklar 0.01 seviyesinde 6nemlidir.

Cizelge 4. Misir ve cayir digmesi karisimi silajlarinin mikrobiyolojik 6zellikleri (logiocfu/g)

Silajlar LAB Maya Kuf
M80+CD20 4.43 ¥ 1.05c 0.28 c
M60+CD40 3.60b 1.73 b 0.45b
M40+CD60 2.50c 2.58a 0.83a

M100 4.58 a 0.54d 0.18d

%k k% k%

Onem derecesi

x; Situn igerisinde ayni harfleri alan ortalamalar arasinda istatistiki olarak dnemli bir farklilik yoktur (p<0.05).

**: Farkliliklar 0.01 seviyesinde 6nemlidir.
LAB: laktik asit bakterisi.
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