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Arastirma Makalesi/Research Article

FARKLI SEKILLERDEKi POTASYUM SULFAT UYGULAMALARININ YUKSEK SICAKLIK
STRESINDEKi BIBERLERDE MEYVE VERIM VE KALITESINE ETKILERI

Lale ERSOY! @, Yelderem AKHOUNDNEJAD? 2, Hayriye Yildiz DASGAN® ©©, Baki TEMUR?

Gelis Tarihi:28.12.2022 / Kabul Tarihi: 08.11.2023

Oz: Calisma biberde yapraktan (%1, %2, %3) ve topraktan (5-10-20 kg da™') farkli dozlarda uygulanan potasyum siilfat (K2SOx)
giibresinin yiiksek sicaklik stresi altinda verim ve kaliteye etkisi incelenmistir. Deneme tesadiif parselleri deneme desenine gore
kurulmustur, her uygulama 3 tekerriirden olugmustur. Deneme sonucunda potasyum uygulamalarmin kontrol ve stres parsellerinde
onemli etki ettigi tespit edilmistir. Potasyum uygulamalarinin stres kosullari altinda meyve tane agirligini, meyve boyu ve ¢apini,
meyve eti kalmhgmi arttirdig1 tespit edilmistir. Ozellikle yapraktan uygulanan potasyum siilfat stres kosullarinda; meyve sayismin,
meyve tane agirhiginin, meyve hacminin ve meyve eti kalinliginin arttig1 belirlenmistir. Potasyum uygulamalarinin kontrol ve stres
parsellerindeki meyvelerin N, P, K, Ca, Mg, Cu, Fe konsanstrasyonlarimi olumlu yonde etkiledigi sonucuna varilmastir.

Anahtar Kelimeler: Capsicum annum, kalite, potasyum siilfat, yiiksek sicaklik stresi, verim

The Effects of Potassium Sulfate Applications in Different Shapes on Fruit Production and Quality in High-
Temperature Stress Pepper

Abstract: In this study, the effect of potassium sulfate (K2SOs) fertilizer applied at different doses from leaves (1%, 2%, 3%) and
soil (5-10-20 kg/da) on yield and quality was investigated under high-temperature stress. The experiment was established according to
the randomized plot design, each application consisted of 3 replications. As a result of the experiment, it was determined that potassium
applications had a significant effect on the control and stress plots. It was concluded that potassium applications increased fruit berry
weight, fruit size and diameter, and fruit flesh thickness under stress conditions. Especially under foliar application of potassium sulfate
stress conditions; It was concluded that fruit number, fruit grain weight, fruit volume, and fruit flesh thickness increased. It was
determined that potassium applications positively affected the N, P, K, Ca, Mg, Cu, and Fe concentrations of the fruits in the control
and stress parcels.

Keywords: Capsicum annuum, quality, potassium sulfate, high temperature stress, yield

Giris

Sebzeler yiiksek besin igeriginden dolay1 diinyadaki diyet listelerinin en Onemli bilesenidir. Biber
Solanacea familyasina ait Capsicum cinsinin bir tiirtidiir. Tatli biber, diinya ¢apinda taze tiikketim, mutfak sanati
ve isleme igin yetistirilen en 6nemli sebze mahsiillerinden biridir (Krasnow ve Ziv, 2022). Biberin mutfak ve
endiistriyel uygulamada uzun bir ge¢cmisi vardir: Taze veya pismis (salatalar veya garnitiirler), islenmis,
kurutulmus triinler, salamura {iriinler, ¢esniler, soslar, ¢orbalar, aroma ve renklendirme amagli
kullanilmaktadir. Hem insan sagligi hem de farkli gida sanayilerinde islendiginden dolay1 daha kaliteli ve
verimli biber iiretimi dnem arz etmektedir. Beslenmede en 6nemli sebzelerden biri olan biberde; C vitamini,
provitamin A, karotenoidler, fenolik asitler ve flavonoidler bulunmaktadir. Bilimsel literatiirden elde edilen
cok sayida bilgi, tathh biber cesitlerinin gida bilesenlerinin insan saglhigi lizerindeki faydali etkilerini
gostermektedir (Murariu vd., 2019). Bu nedenle, baz1 meyve ve sebzeler, yalnizca besin degerleri icin degil,
ayn1 zamanda mide {ilserlerinin dnlenmesinde, bagisiklik sisteminin uyarilmasinda, kanser, diyabet, karsi
potansiyel saglik islevleri agisindan da oldukea degerlidir (Kaur ve Kapoor, 2001; Materska ve Perucka, 2005;
Sun vd., 2007).

Birlesmis Milletler Gida ve Tarim Orgiitii (FAO) verilerine gére, biber iiretiminde Cin, %46.08 ile basi
cekerken, bunu Meksika %7.8, Endonezya %7.67, Tiirkiye %7.3 ve Ispanya %4.07 ile takip etmektedir. Bu
bes iilke diinya biber iiretiminin %72.92’sini karsilamaktadir (Diinya Biber Uretimi, 2023). Tiirkiye’de
ortalama 3 milyon ton civarinda biber iiretimi yapilmaktadir (TUIK, 2021).
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Sebze {rlinlerinin ¢ogu iiretim asamalar1 boyunca bir veya birden fazla abiyotik streslere maruz
kalmaktadir. Bu nedenle, 2050 yilina kadar artan niifusun gida ihtiyacini kargilamak i¢in, tiretimin %70’ini
olumsuz etkileyen abiyotik streslere kars1 bitki direncini arttirmak énemli bir zorunluluk olmaktadir (Wani ve
Sah, 2014). Abiyotik stres, bitki biiylime modellerini ve fizyolojik tepkileri degistirerek bitki tiretkenligini
engeller (Hasanuzzaman vd., 2013a; Hasanuzzaman vd., 2013b). Abiyotik streslerden olumsuz etkilenen
sebzelerden biri de biberdir. Tropikal ve subtropikal bélgelerde biber verimliligini sinirlayan baslica abiyotik
stresler arasinda yiiksek sicaklik ve sel yer almaktadir. Yiiksek sicaklik stresi hem vejetatif hem de iireme
evreleri sirasinda bitki biiyiimesinin baskilanmasina yol agar. Sicaklik stresi, bitki biiyiimesini ve fotosentez,
polen canliligi, polen ¢imlenme ve meyve tutumu gibi metabolik aktiviteleri nemli 6l¢iide etkileyerek verim
kayiplarina neden olur. Bu nedenle, sicaklik stresi bitkisel iiretim i¢in biiyiik bir tehdit olarak ortaya ¢cikmistir
(Abd-Elkader vd., 2016; Akhoundnejad vd., 2020; Cohen vd., 2021). Biber gelisimi ve iyi bir meyve tutumu
olabilmesi i¢in ortalama sicakliklar 18-32°C olmalidir. Yetistiricilikte meydana gelen yiiksek sicakliklar
biberlerde iireme organlarini1 (tomurcuklar, ¢icekler ve geng meyveler) olumsuz etkilediginden dolay1 meyve
tutumunda dongiisel dalgalanmalar meydana gelir. Cok gen¢ tomurcuklar (<2.5 mm), ¢igeklenmeye yakin
tomurcuklar ve ciceklenmeden 14 giine kadar olan cicekler ve meyveler, sicaklik degisimlerine hassas
asamalardir. Sicakligin biberde ¢icek ve meyve gelisimi iizerindeki giiglii etkisi genis ¢apta incelenmistir
(Aloni vd., 2001; Erikson ve Markhart, 2002; Polowick ve Sawhney, 1985; Pressman vd., 1998; Wubs vd.,
2009). Yiiksek sicakligin etkisi altindaki meyve tutumunun dengesiz dagilimi, artan tomurcuk dokiilmesi,
anormal ¢icek gelisimi, diisiik karbonhidrat mevcudiyeti ve diger iireme anormalliklerinin olusmasina neden
olur. Yiiksek sicaklik stresinin olumsuz etkileri, gelismis termo toleransh {iriin ¢esitleri gelistirilerek veya
mevcut gesitlerin toleransi artirilarak hafifletilebilmektedir. Cesit toleransinin artirilmasinin yollarindan biri
de uygun giibre ve giibre programi olusturmaktir.

Tarimin baglangicindan bu yana, siirekli deneme yanilma siiregleriyle bir dizi kiiltiirel uygulama
gelistirilmigtir. Yetistirme uygulamalar1 arasinda, giibre ve organik katki maddelerinin kullanimi, bitki
verimliligini artirmanin en eski yontemleridir. Ancak, potasyum (K) kimyasal giibre olarak 19. ylizyildan beri
iirlin yetistirmede kullanilmaktadir (Cakmak, 2005). Potasyum besin elementleri arasinda yiiksek sicaklik
stresi toleransi i¢in en dnemli besin elementlerinden biridir. Stresle basa ¢ikmada rol oynamaktadir. Potasyum,
fotosentez, solunum ve besin homeostazi gibi ¢esitli fizyolojik ve metabolik siirecleri aktive etmeye yardimci
olur ve yiiksek sicaklik stres toleransina yardimei olan doku-su potansiyelini arttirmaktadir. Yiiksek sicaklik
stresi altinda bitkiler, stresin neden oldugu hasarin iistesinden gelmek i¢in g¢esitli ozmolit tiirleri biriktirir.
Potasyum bir ozmolit olarak galigabilir ve hasar1 6nlemek i¢in stoma iletkenligini korumaya yardimei oldugu
bilinmektedir (Azedo-Silva vd., 2004). Bu ¢aligmanin amaci farkli dozlarda potasyum siilfat1 yapraktan ve
kokten uygulayarak meyve verim ve kalitesine etkisini inceleyip uygun giibre dozunu ve uygulamasini
belirleyerek yeni bir giibre programini olusturmaktir.

Materyal ve Metot

Deneme, 2020 yili Nisan-Mayis aylarinda Sirnak iline bagh Idil ilgesinde ciftci sartlarinda kurulmustur.
Bitkisel materyal olarak kapya biber ¢esidi olan Slonovo Uvo Fil Kulagi kullanilmistir. Cesit olarak
adaptasyon yetenegi yiiksek, birgok hastaliga dayaniklidir. Meyveleri iri, etli ¢gok verimli bir kapya biber
cesididir. Meyve rengi hasat siiresi boyunca koyu yesilden yavas yavas koyu kirmiziya doner. Meyve sapi
kiiciik bir ¢engel seklindedir. Deneme 3 tekerriirlii ve her tekerriirde 5 bitki olacak sekilde yiiriitiilmiistiir.
Denemenin yiiksek sicaklik stresinin bitki gelisimi iizerindeki etkisini belirleyebilmek i¢in 40 giin ara ile iki
ayr1 dikim yapilmistir. {lk dikim bélgenin iklim kosullarina ve giftgilerin dikim zamanmni baz alinarak
yapilmugtir. Ikinci dikim ise 40 giin sonra yapilmistir. Her iki denemeden bir hafta sonra taban giibresi olarak
dekara saf olarak 17.9 kg N, 6.5 kg P,Os ve 35.5 kg K>O (Giinay, 2005) verilmistir ve capalama yapilarak kok
havalandirmasi saglanmigtir. Potasyum siilfat uygulamalar1 dikimden 30 giin sonra her 15 giinde bir toplam da
3 kez yapilmistir. Analizlere ikinci hasattan itibaren baglanmistir. Meyve pomolojik analizleri Sirnak
Universitesi, Ziraat Fakiiltesi, Bahge Bitkileri laboratuvarin da yapilmis olup, meyve ve yapraktaki makro-
mikro analizler Cukurova Universitesi Ziraat Fakiiltesi Bahce Bitkileri fizyoloji laboratuvarin da
ylritilmustiir.

Denemede giibre olarak farkli dozlarda ve farkli sekillerde potasyum siilfat (K,SQOy), kullanilmigtir:

-Yapraktan (0-%1-%2-%3)
-Kokten (0-5-10-20 kg da™!)
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Deneme Alanina Ait Iklim Verileri

Denemenin yapildigi tarihler arasindaki iklim verileri Sirnak meteoroloji istasyonundan ve Bolge
Meteoroloji Miidiirliigii’nden saglanmistir. Deneme siiresince aylik yagis miktari, minimum, ortalama ve
maksimum sicaklik degerleri, sirasiyla kaydedilmistir. Degisen iklim kosullarindan dolay1 6zellikle kiiresel
1sinmanin artisindan kaynakli sicakliklar artmaktadir. Yiiksek sicaklik stresinin etkisini ve bdlge icin uygun
dikim araligini belirleyebilmek i¢in deneme yapilmistir (Cizelge 1). Deneme alanina ait toprak analiz sonuglari
Cizelge 2’de verilmistir.

Cizelge 1. Deneme alanina ait iklim verileri

Hava Sicakhig1 (°C) Yagis (mm)
Aylar Max Min Ort Ort
Nisan 25.48 5.10 14.73 93
Mayis 36.80 7.33 21.47 27
Haziran 39.02 13.46 27.82 1
Temmuz 43.06 19.90 32.69 2
Agustos 41.15 19.67 31.04 2
Deneme Alanina Ait Toprak Analizi
Cizelge 2. Deneme alanina ait toprak analizi
Analiz Numune
Saturasyon (%) 58.96
pH 8.08
Toplam Tuz (%) 0.03
Organik Madde (%) 1.53
Kire¢ (%) 13.99
Fosfor P20s kg da’! 8.82
Potasyum K20 kg da’! 55.19

Meyve Pomolojik Ozellikleri Analizleri

Meyve Tane Agirligi(g): Denemenin 3. hasatinda her tekerriirden 10 meyve alinarak hassas terazi (0.001 g)
ile meyve tane agirligi (g) dlgiilerek ortalama degerler alinmistir.

Meyve Hacmi (cm’): Hasatta alman meyve Srneklerin her birinin 700 ml suyun icine konularak tasirdigi su
kadar hacmi belirlenip kaydedilmistir.

Meyve Eti Kalinligi (mm): Hasad1 yapilan biberler ikiye boliinerek dijital kumpas yardimi ile meyve eti
kalinliklar1 6l¢tilm{istiir.

Meyve Boyu ve Capi (mm): Meyve hasadi bagladiktan sonra 3. hasatta her tekerriirden alinan 10 meyvede
ekvatoral bolgeden meyve cap1 ve ¢icek cukuru ile sap gukuru arasindaki bolgeden ise meyve boyu dl¢limleri
dijital kumpas ile 6l¢iilmistiir.

Meyve Eti Sertligi (Ib inc?): Her tekerriirden 10 meyve alinarak meyvelerin iizerindeki ince tabaka
kaldirildiktan sonra penetrometre yardimi ile meyve eti sertligi 6lgtilmiistir.

Suda Coziiniir Kuru Madde Miktari (SCKM): Toplam suda ¢6ziiniir kuru madde miktar1 (°Briks) dijital el
refraktometresi (QUICK BRIX 60, USA) ile tespit edilmistir (Tigchelaar, 1986).

PH: 3. hasat yapildiktan sonra hasat edilen meyvelerden 100 ml civarinda biber suyu alinarak Adwa model
AD1000 marka pH metre ile dl¢timleri yapilmistir.

Meyve Kuru Agirlik Orant: Hasat edilen biberlerin taze agiliklari alindiktan sonra kurutulmasi i¢in etiivde 48
saat boyunca 65 “C’de bekletilmistir. Bu siire sonra kurtulan biberlerin agiliklar1 alinarak meyve kuru agirlik
orani agagidaki formiilden hesaplanmstir.
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Meyve Kuru Agirlik Orani (%)= Meyve kuru agiligi (g)/ Meyve yas agirlig (g)x100
Meyve Sayisi: Hasat donemi iginde her bir bitkiden hasat edilen toplam meyve sayilar1 belirlenmistir.

Toplam Verim (kg da’’): Her hasatta alinan verim degerleri birlestirilerek toplam verim miktarlar1 tespit
edilmistir.

Meyvede Makro-Mikro Besin Element I¢erigi: Tkinci hasatta alinan meyveler aliiminyum kaplara konularak
etiivde 85 °C’de 48 saat kurutulduktan sonra dgiitiilerek analize hazir hale getirilmistir. Ogiitiilen meyve
orneklerinden hassas terazide 0.200 g alinarak cam tiiplere konulup kiil firninda 550°C’de 5 saat yakilarak
Potasyum (K), Fosfor (P), Demir (Fe), Magnezyum (Mg), Bakir (Cu), Kalsiyum (Ca) analizleri yapilmstir.
Meyvedeki Azot (N) konsantrasyonlari ise Khejdal yontemi ile belirlenmistir (Akhoundnejad ve Dasgan,
2018).

Veri Analizi

Tesadiif parselleri deneme desenine 3 tekrarlamali yiiriitiilen arastirmadan elde edilen veriler JMP 13
istatistik paket programi ile LSD testiyle ortalamalarin karsilagtirilmasi ile standart sapma hesaplamasi
yapilmistir (Tuna ve Eroglu, 2017).

Bulgular ve Tartisma
Meyve Tane Agirligi (g)

Calismada meyve tane agirlig1 incelendiginde kontrol parselinde uygulamalar arasinda istatistiksel olarak
farklilik bulunmamistir. Stres parselinde uygulamalar arasinda 6nemli farklilik bulunmustur. Potasyum siilfat
uygulamasi stres parselinde (92.23a) yapraktan %2 K,SOs uygulamasinda meyve tane agirliklarimi kontrol
parseline gore arttirmistir. Yapraktan uygulanan potasyumun biber meyve verim ve kalitesini arttirdigini tespit
etmiglerdir (Shehata vd., 2019). Yapraktan beslenmenin etkileri hizlidir. Artan potasyumlu giibreleme
seviyelerine bagli olarak bitki vejetatif biiylimesinin, veriminin yani sira meyve kalitesinin ve kimyasal
bilesimin arttig1, birgok c¢alisan tarafindan farkl: iiriinler {izerinde rapor edilmistir. Ayrica, daha 6nce yapilan
bazi arastirmalarda K giibrelerinin biber verimi (Golcz vd., 2012) ve biber meyve kalitesi (Shehata vd., 2018)
iizerindeki etkileri incelenmistir. K giibresinin biber bitkisinin meyve biiylimesi, verimi ve kalitesi lizerinde
olumlu etkileri olmustur (Botella vd., 2017; Abdelaziz ve Abdeldaym, 2018). Rathore vd. (2014) verimi ve
kalitesi yiiksek {iriin elde etmek i¢in potasyum giibresinin sart oldugunu belirtmislerdir (Cizelge 3).

Meyve Hacmi (cn’)

Meyve hacmi incelendiginde kontrole gére degisim oranlar1 yapraktan %2 K,SOsuygulamasi hari¢ diger
uygulamalarda azalma meydana gelmistir. Yapraktan %2 K,SOsuygulamasinin kontrole gore %16 oraninda
artis gosterdigi tespit edilmistir (Cizelge 3). Birgok calismada potasyum asimilatlarin yapraklardan yumrulara
translokasyonunu kolaylastirma islevi nedeniyle, yumru hacminde ve yumru boyutunda bir artis beklendigini
tespit etmiglerdir (Rouphael vd.,2011; Trankner vd., 2018; Westermann, 2005).

Meyve Boyu (mm) ve Capi (mm)

Calisgmada potasyum dozlari meyve boyunu hem kontrol parselinde hem de stres parselinde kontrol
uygulamasina gore arttirmiglardir (Cizelge 4). Benzer sonuglar ile Adhikari ve Karki (2006) patatesin yumru
boyutundaki maksimum bir artig yasanabilmesi i¢in K (100 kg ha' K,O) gerektirdigini bildirmislerdir. Meyve
capinda ise stres parseli kontrol parseline gore arttirmis ancak 5 kg da™! KoSO4+toprak uygulamasinda %3.42
oraninda azalma meydana geldigi tespit edilmistir. Her iki parselde de en yiiksek meyve capim %2
K>SO4+yaprak uygulamasi meydan getirdigi belirlenmistir. El-Bassiony vd. (2010) benzer bir ¢caligsmaya gore
meyve kalitesi 6l¢iimleri (meyve uzunlugu ve ortalama meyve agirhigi) ile ilgili olarak, elde edilen sonuglar,
potasyum seviyelerinin 50 kg’dan 200 kg'a ¢ikarilmasiyla tatli biber meyve parametrelerinde 6nemli artiglar
oldugu sonucuna varmigtir. Meyve boyu ve capindaki artig, fotosentez isleminde K saglanmasindan
etkilenmektedir. Gelisme sirasinda biriken karbonhidrat formundaki fotosentez sonuglart meyve biiytikligiinii
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etkilemektedir (Shen vd., 2017). Sonug¢larimizin aksine Kusumiyati vd. (2022) ve El-Bassiony vd. (2010)
biberde potasyumlu giibrelerin farkli dozlarinda uygulanmasinin meyve ¢apinda 6nemli Ol¢iide fark
olusturmadigim tespit etmislerdir.

Meyvedeki SCKM

Meyvedeki SCKM oraninda kontrol parselinde %1 K,SO4+yaprak ve %3 K,SO4+yaprak uygulamasi harig
diger potasyum uygulamalarinda artis oldugu belirlenmistir. Domates tizerine yapilan bir calismada sicaklik
artisinin SCKM igerigini arttirdig1 rapor edilmistir (Khanal vd., 2013). Stres ile kontrol parselindeki SCKM
oranlar1 karsilastirildiginda potasyum uygulamalarimin yiiksek sicaklik stresi altinda oranlarini arttirdigi
belirlenmistir (Cizelge 5). Sonuglarimiza benzer olarak biber ve kavunda uygulanan potasyum giibrelerinin
kontrole gére SCKM igerigini arttirdigi tespit edilmistir (EI-Mogy vd., 2019; Lester vd., 2006).

Meyvedeki pH

Meyve pH igeriginde kontrol altindaki uygulamalar arasinda istatistiksel olarak bir fark olmadigi
gbzlemlenmistir. Khanal (2012), domates iizerine yaptigi bir calismada yiiksek sicaklik stresinin pH degerinin
diistigiinii  belirtmistir. Benzer sonuglardaki calismamizda potasyum siilfat uygulamalarinin kontrol
grubundaki meyvelere oranla pH degerini arttirdig1 tespit edilmistir. Stres parselinde topraktan 20 kg da’!
verilen giibrenin kontrolle karsilastirildiginda yaklasik olarak %22’lik artig sagladigi tespit edilmistir.

Meyve Eti Kalinligr (mm)

Meyve et kalinliginda kontrol ve stres uygulamalarinda 6nemli bir fark gériilmemistir. K,SO,4 gilibresinin
meyve eti kalinligina etkisi incelendiginde kontrol ve stres parsellerindeki ortalamalar yapraktan giibrelemenin
topraktan giibrelemeye gore artis oldugu tespit edilmistir. Stres parselinde ki yapraktan giibre uygulamalarinin
ortalamalar1 topraktan uygulamalara gore %11.95 oraninda artis oldugunu gdstermistir (Cizelge 6). Botella vd.
(2017), K giibrelemesinin meyve eti kalinligina énemli bir etki etmedigini bildirmiglerdir.

Meyve Eti Sertligi (Ib inc?)

Meyve eti sertliginde topraktan uygulanan 20 kg da™' (10.40 Ib inc™) giibrenin diger uygulamalara kiyasla
daha etkili oldugu goriilmiistiir. Kontrole gore % degisim oranlarinda topraktan verilen 20 kg da™' giibrenin
%35 artis gosterdigi belirlenmistir (Cizelge 6). Potasyum giibre kaynagi olarak potasyum siilfatin meyve
kalitesi tizerindeki olumlu etkisi domates (Chapagain, 2004; Hewedy, 2000; Ghebbi Si-smail, 2006) ve biberde
de (El-Masry, 2000) gézlemlenmistir. Calismamiza kiyasla Carballo vd. (2008) K giibresinin biberin meyve
eti sertligini etkilemedigi ve buna neden olarak da biberin kalinligindan kaynaklanmig olabilecegini rapor
etmislerdir.

Meyve Sayist (Adet)

Yapraktan %2 K>SO; (53.00) oraninda uygulanan potasyum siilfat giibrelemesinin meyve sayisinda daha
fazla artis saglamistir. Stres uygulamasi altinda verilen giibrelerin kontrole gére meyve sayisinda daha etkili
oldugu goriilmiistiir. Kontrol parselindeki uygulamalarda meyve sayisinda ¢ikan sonuglar arasinda bir fark
olmamustir (Cizelge 7). Medhi vd. (1990) potasyum uygulamasinin bitki basina meyve sayisini maksimize
ettigini ve Ananthi vd. (2004) potasyum siilfat uygulamasinin bitki basina meyve sayisini, meyve agirligim ve
dolayistyla verimi iyilestirdigini gostermistir.

Verim (kg da™)

Meyve veriminde stres altinda uygulanan giibrelerin kontrol parselindeki uygulamalara gore diisiik geldigi
gOrilmistir. Ancak potasyum uygulamalari stres parselinde bulunan kontrol (%0 K>SO4) uygulamasina gore
artis saglanmigtir. Verimde en etkili olan uygulama kontrol parselinde 5 kg da' K,SO4+toprak uygulamasi
olmustur. Literatiirdeki bir¢ok aragtirmaci tarafindan farkl tiirlerde (patlican, biber domates) artan seviyelerde
K uygulamalarinin meyve kalitesini ve verimini arttirdig1 tespit edilmistir (E1-Masry 2000; Fawzy vd.,2007;
Lester vd., 2006; Ni-Wu vd., 2001; Sood ve Sharma 2004).
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Meyve Kuru Agirlik Orani

Potasyum siilfatin artan dozlarda yapraktan veya kokten uygulamalari arasinda kontrol uygulamasina gore
(%0 K,SO4) kontrol parselinde %2 K,SOst+yaprak; stres parselinde ise %1 K,SOs+yaprak hari¢ diger K
uygulamalar1 meyve kuru agirlik oranmini arttirmistir. Lester vd. (2006) benzer sonuglarla potasyum
uygulamalarinin meyve kalitesini arttirdigini rapor etmislerdir (Cizelge 8). Kontrol ile stres parseli
karsilastirildiginda en yiiksek olan uygulamalar (5 kg da' K,SOst+toprak) ile (20 kg da! K>SOsttoprak)
arasinda meyve kuru agirliginda %17.65 oraninda azalis oldugu belirlenmistir.

Meyvedeki Tohum Sayisi

Biberdeki tohum sayisinda kontrol parselinde potasyum uygulamalar arasinda fark oldugu tespit edilmistir.
Tohum sayi1s1 en diisiik olan uygulama 10 kg da' K,SO4+toprak (99.33 adet) uygulamasi oldugu ve kontrol
parseline gore %14.61 oraninda azaldig: tespit edilmistir. Sonuglarimiza benzer olarak domateste yapilan bir
calismada yiiksek sicaklik stresi altinda meyvedeki tohum ve meyve sayisinin azaldigi belirtilmektedir (Zushi
vd., 2012). Denemedeki stres parselinde yapilan potasyum uygulamalar1 kontrol uygulamasina gore (%0
K>S04) tohum sayisim arttirdigl belirlenmistir. Potasyumun %3 K,SOs+yaprak (183.67 adet) uygulamasi
kontrol parselindeki tohum sayisini en yiiksek uygulama olan %2 K,SO4tyaprak (156.33 adet) uygulamasina
gore %17.49 oraninda artirmistir (Cizelge 8).

Meyvedeki Azot (N) mg kg” Besin Element Konsantrasyonu

Meyvedeki en yiiksek N igerigi kontrol parselinde 5 kg da' K»SO4(5.01 mg kg™') stres parselinde ise 20 kg
da! K»SOs (5.36 mg kg!) oldugu ¢izelgede gosterilmektedir. Yiiksek sicaklik stresi altinda artan dozlarda
uygulanan potasyum siilfatin meyvedeki N icerigi arttig1 belirlenmistir (Cizelge 8). Benzer sonuglar Behairy
vd. (2015) yaptiklar1 ¢aligmada potasyumlu giibrelerin artan dozlarda topraktan uygulanmasiyla (0-150-300
kg da!') sogandaki besin element degerlerinde (N, P ve K) artis gézlemlendigi tespit edilmistir. Stres parselinde
meyvedeki N icerigi (0.39 mg kg™!) %1 K>SOs+yaprak uygulamasi kontrol parseline ve kontrol uygulamasina
(Potasyum stilfat uygulanmayan) gore sirasiyla %85.17, %91.30 oraninda azaltmistir (Cizelge 9).

Meyvedeki Fosfor (P) mg kg™ Besin Element Konsantrasyonu

Denemede meyvedeki P iceriginde kontrol ve stres parsellerinde potasyum uygulamalari arasinda fark
gorilmistiir. Kontrol gére % degisim oranlari incelendiginde yapraktan %3 K>SOsuygulamasi biberdeki fosfor
konsantrasyonunu artmistir (Cizelge 9). Literatiirdeki benzer ¢aligmalarda, toprak ¢ozeltisindeki potasyum
giibresi seviyelerinin arttirilmasi, emilimini arttirmaya yardimci olan besin elementlerinin mevcudiyetini
arttirdig1 ve dolayisiyla depolama organlarindaki konsantrasyonunu arttirdigi sonucuna varilmistir (Abd El-
Aal vd., 2005; Behairy vd., 2015; El-Bassiouny 2006; Shafeek vd., 2013; Singh vd., 2004).

Meyvedeki Potasyum (K) mg kg Besin Element Konsantrasyonu

Caligmamizda biberdeki potasyum orani incelendiginde %2 K,SOs+yaprak ve 10 kg da™! K,SO4+toprak
uygulamasi hari¢ diger potasyum uygulama ve dozlar1 kontrole gore % degisim oranlar1 artmistir. En fazla
artig ise sirastyla %82.61 ve %43.86 oranlarinda %1 K,SOst+yaprak, 5 kg da”' K,SOs+toprak uygulamalarinda
oldugu belirlenmistir (Cizelge 10). El-Gazzar vd. (2020), yiiksek sicaklik stresinin tatli biber bitkilerinde
meyve icerigindeki potasyum miktarini diisiirdiigiinii, ayrica stres sartlarinda yetistirilen bitkiler tarafindan
alman potasyum miktarin1 da diistirdiigiinii, belirtmislerdir. Akhoundnejad vd. (2018) yiiksek sicaklik stresi
altindaki domates genotiplerinin kontroliine gére meyvelerdeki K konsantrasyonundaki azalmanin%15.86
olarak gergeklestigini belirtmislerdir.

Meyvedeki Kalsiyum (Ca) mg kg Besin Element Konsantrasyonu

Artan dozlarda potasyumun yapraktan ve topraktan uygulanmasiyla biberdeki Ca konsantrasyonunu
kontrol parselinde %2 K,>SOs+yaprak uygulamasi hari¢ azalma meydana gelirken stres parselinde artis oldugu
tespit edilmistir. Kontrol parselindeki en yiiksek Ca konsantrasyona sahip olan uygulama (%2 K,>SOstyaprak)
ile stres parselindeki %3 K,SOs+yaprak uygulamasi arasinda Ca konsantrasyonunda %25 oraninda azalma
meydana gelmistir. E1 Masry (2000), Nassar vd. (2001) ve Fawzy vd. (2005) tath biberde, Fawzy vd. (2007)

67



Uluslararas1 Anadolu Ziraat Miihendisligi Bilimleri Dergisi / 2023, 5(4): 62-75 Arastirma Makalesi

patlican {izerine, Nanadal vd. (1998), Al-Karaki (2000), Gupta ve Sengar (2000) domates tizerine ve Lester
vd. (2006) kavun iizerine yaptiklar1 ¢alismalarda artan potasyum giibreleme seviyelerine bagl olarak bitki
vejetatif bilylimesinin, veriminin yani sira meyve kalitesinin ve kimyasal bilesimin arttig1, birgok arastirmaci
tarafindan farkl tiriinler iizerinde rapor edilmistir.

Meyvedeki Demir (Fe) Besin Element Konsantrasyonu

Meyvedeki Fe icerigi yapraktan uygulanan %1 potasyum siilfat giibresi kontrol parselindeki kontrol
meyvelerindeki igerigi gore artis meydana gelirken stres parselinde bu uygulama ise yaklasik olarak %13
oraninda artis meydana getirdigi belirlenmistir. Her iki parselde bulanan meyvelerdeki en yiliksek Fe
konsantrasyonlari arasinda; stres parseli kontrole gore %25 oraninda azalisa neden olmustur (Cizelge 11).
Aksu ve Atalay (2022) yaptiklar: bir ¢alismada potasyum uygulamalarinin seker pancarindaki Fe iceriginin
artis gosterdigini tespit etmislerdir.

Meyvedeki Magnezyum (Mg) Besin Element Konsantrasyonu

Stres parselindeki (kontrol uygulamasi) kontrol parseline gore meyvedeki Mg igerigini %17.39 oraninda
azaltmis oldugu belirlenmistir. Stres parselindeki biitiin potasyum uygulamalar1 kontrol uygulamasina gore
meyvedeki Mg icerigini arttirmis iken kontrol parselinde yapraktan %2 ve %3 uygulamalar1 hari¢ diger
uygulamalar Mg icerigini azaltmislardir. Amor ve Rubio (2009) tarafindan yapilan bir g¢aligmada
sonucglarimiza benzer olarak potasyumlu giibrelerin biberlerde Mg alimimi diisiirdiigiinii belirtilmektedir

(Cizelge 11).

Meyvedeki Bakir (Cu) Konsantrasyonu

Yiiksek sicaklik stresine maruz kalan meyvelerde Cu igerigi kontrol parseline gore 5 kg da™! K,SO4+toprak
uygulamasinda %18.18 oraninda artmig iken diger potasyum uygulamalarinda ise Cu igeriginde azalma
olmustur. Stres parselindeki Cu igerigi en diisiik 20 kg da™! K»SOs+toprak uygulamasi kontrole gore %36.36
oraninda azaltmistir (Cizelge 12). Calismamizin aksine Hoang ve Béhme (2001), Zaky vd. (2006) ve Karakurt
vd. (2009), Bohme ve Thi Lua (1999), potasyum giibresinin besin alimi1 {izerinde yararh etkileri oldugunu ve
ozellikle mikro besinlerin taginmasi ve bulunabilirligi i¢in 6nemli oldugunu gostermislerdir.

Sonug¢

Caligmada yapilan analizler sonucunda; Kapya biber ¢esidinde uygulanan farkli dozlardaki potasyum
silfatin stres kosullar1 altinda verim ve kaliteye Onemli etkisi oldugu ortaya c¢ikmistir. Potasyum
uygulamalarinin stres kosullar altinda meyve tane agirligini, meyve boyu ve c¢apini, meyve eti kalinligini
arttirdign sonucuna varilmigtir. Kontrol parselindeki potasyum giibre dozlar1 kontrol uygulamasina gore
biberdeki verim ve kalite 6zelliklerini 6nemli derecede etkiledigi sonucuna varilmistir. Sonug olarak, kurak
kosullarda potasyum uygulamalariyla biber bitkisinde 6nemli neticeler elde edilmistir. Ayrica bu ¢aligmanin
bundan sonraki benzer g¢aligmalara 151k tutacagini ongoriilmektedir. Genel olarak yapraktan %2 K,SOs
uygulamas: stres kosullarinda meyve verim ve kalitesini diger uygulamalara gore daha ¢ok arttirdig tespit
edilmistir.

Tesekkiir

Denemeyi 2020.FLTP.13.01.02 numarali proje kapsaminda finanse eden Sirnak Universitesi Bilimsel
Arastirma Projeleri Koordinasyon Birimine tesekkiir ederim.
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Yazarlar Katkisi
Yazarlar makalenin hazirlanmasinda esit oranda katki saglamistir.
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Cizelge 3. Yiiksek Sicaklik stresinde K,SO4 uygulanmasi ile meyve tane agirliklari ve meyve hacmi etkisi

Meyve Tane Agirhgi (g) Meyve Hacmi (cm?)
Uygulama Fruit Berry Weight (g) Fruit Volume (cm’)
. Kontrole
Uygulamalar Mestzl;ldl of Kontrole gore gore %
Traitment Application Kontrol Stres % degisim Kontrol Stres degisim
PP (Control) (Stress) (% change (Control) (Stress) (% change
firom control) from
control)
4712+ 57.70+ 113.33+ 110.00+
Kontrol 116.15°  76.08% 2245 228.34° 159.10% 294
A
Yaprak 36.58+ 92.23+ 125.00+ 145.00+
o,
%2 (Foliar) 59.88* 185.87* 152.13 211.27° 305.16° 16.00
33.56+ 57.64+ 120.00+ 101.33+
[ -
%3 48.07% 60.79%° 7175 168.59* 165.18% 15.56
Ortalama 38.72 75.48 96.86 123.33 116.33 -5.63
S m e mon o omer o
L e L B U/ Qe
47.18+ 39.18+ 133.33+ 130.00+
-1 - -
20 kg da 82.72¢ 58.05¢ 16.96 236.87° 339.30% 2.0
Ortalama 44.67 55.76 54.50 125.56 110.56 -12.14

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak dnemli bulunmustur.

Cizelge 4. K,SO4 meyve boyuna ve meyve enine etkisine ait ortalama degerler ve stres parselinin kontrol
Parseline gore % degisimi

Meyve Boyu(mm) Meyve Capi(mm)
Uygulama Fruit Length (mm) Fruit Diameter (mm)
Uygulamalar Sekli Kontrole gore Kontrole gore
Traitments Method of | Kontrol Stres % degisim Kontrol Stres % degisim
Application | (Control) (Stress) (% change from  (Control) (Stress) (% change
control) firom control)
113.31+ 98.29+ 38.76+ 43.56+
Kontrol 22335% 15027 1326 67.44% 64.06° 12.38
116.87+ 111.91+ 39.70+ 40.82+
0, -
%ol 189.432 181.922 4.24 62.78% 98.872 2.82
Yaprak 114.55+ 124.19+ 41.38+ 49.06+
0,
702 (Foliar) 170.212 209.822 8.42 76.202 109.18* 18.55
117.95+ 111.36+ 3791+ 39.76+
o, -
%3 191.26% 202.32% 359 58.31 50.76% 4.88
Ortalama 116.46 82.49 -0.47 39.63 43.21 8.75
116.59+ 119.62+ 36.29 + 35.05+
-1 _
S kg da 227.83 191.00° 2.60 56.60% 69.05° 342
Toprak 125.18+ 106.86+ 37.92+ 4981+
-1 -
10kg da (Soil) 204.10° 189.48% 14.63 65.39% 96.84 3136
123.40+ 90.57+ 34.12+ 36.23+
-1 -
20 kg da 223.73 90.57 2661 60.36 44.26° 6.18
Ortalama 121.72 105.68 -12.88 36.11 40.36 11.37

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak dnemli bulunmustur.
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Cizelge 5. K,SO4 SCKM ve pH etkisine ait ortalama degerler ve stres parselinin kontrol parseline gore %

degisimi
. SCKM | pH
Uveulamalar Uy]g‘;el?hnol; i;kh Kontrole gore % Kontrole gore %
;‘fai fments Application Kontrol Stres degisim Kontrol Stres degisim
Pp (Control) (Stress) (% change from (Control) (Stress) (% change from
control) control)
6.02+ 10.66+ 477+ 443+
Kontrol 6.41" 7.78 77.08 5.90 5000 713
5.87+ 6.03+ 4.83+ 4.40+
o, -
ol 7.95° 7.61¢ 273 6.24 a 5.39¢ 8.90
9.93+ 11.99+ 4.83+ 4.40+
o, -
72 Yaprak 15.12° 14.95% 20.75 6.24a 5.56° 8.90
+ + + +
P R
Ortalama 7.23 10.55 51.33 4.83 4.49 -7.04
1 9.85+ 11.13+ 4.80+ 447+
Skg da 14.95° 15.97" 12.99 5.90a 6.07" 688
B 9.93+ 10.93+ 4.80+ 443+
10 kg da™! Toprak 14.950 14.95 10.07 624 a 5 56be -7.71
1 . 9.89+ 10.07+ 4.73+ 5.77+
20 kg da (Soil) 14.95° 14.95° 1.82 590a 7.61° 21.99
Ortalama 9.89 10.71 8.29 4.78 4.89 2.47

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak dnemli bulunmustur.

Cizelge 6. K,SO4 meyve eti kalinlig1 ve eti sertligine etkisine ait ortalama degerler ve stres parselinin kontrol
parseline gore % degisimi

Uveul Meyve Eti Kalinhig1 (mm) Meyve Eti Sertligi (Ib inc?)
yg::kz]‘ima Fruit Flesh Thickness (mm) Fruit Firmness (Ib inc?)
Uygulamalar Method of Kontrole gore Kontrole gore %
Traitments Application Kontrol Stres % degisim Kontrol Stres degisim
P (Control) (Stress) (% change from  (Control)  (Stress) (% change from
control) control)
3.83+ 3.82+ 7.63+ 7.47+
Kontrol 3410 4.16" 0.17 9.49%  13.07% 214
3.48+ 4.16+ 8.70+ 8.15+
o, -
7ol 3.63% 6.69° 19.54 14.78% 14.61% 6.32
Yaprak 3.94+ 4.80+ 10.23+ 6.27+
[ -
%2 (Foliar) 4.98° 5.732 2193 17.00? 6.41° 3874
3.80+ 3.97+ 9.43+ 8.80+
0, -
703 4.082 4.742 4.47 16.66% 16.83%¢ 6.68
Ortalama 3.74 4.31 15.31 9.45 9.27 -17.25
3.56+ 3.79+ 8.40+ 9.25+
-1
Skg da 4330 3.14° 646 15120 17.43% 10.12
Toprak 3.90+ 3.86% 10.20+ 10.10+
-1 _ -
10kg da (Soil) 4110 3.56° 1.03 16.66°  14.78% 0-98
3.48+ 3.89+ 7.67+ 10.40+
-1
20 kg da 2.99: 7.85° 178 13.07%  19.90° 3565
Ortalama 3.65 3.85 5.74 8.76 6.58 39.69

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak 6nemli bulunmustur.
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Cizelge 7. K,SO,s meyve sayisi ve verime etkisine ait ortalama degerler ve stres parselinin kontrol parseline

gore% degisimi

Meyve Sayisi Toplam Verim (kg/da)
Uygulama FruitNumber Yield
Uygulamalar Sekli Kontrole gore Kontrol Kontrole gore
Traitments Method of Kontrol Stres % degisim (Control) Stres % degisim
Application | (Control)  (Stress) (% change (Stress) (% change
firom control) from control)
30.67+ 30.00+ 4834.43+ 2453.42+
Kontrol 2861°  67.87° 217 6657.78% 3567.50% 4925
25.67+ 39.67+ 5486.91+ 244475+
o, -
vl 42.26° 28.61% 2436 6362.05% 3681.50% 3344
Yaprak 23.67+ 53.00+ 5632.49+ 2642.65+
o, -
/o2 (Foliar) 96.892 45.68* 123.94 7744.752 5300.782 >3.08
29.33+ 33.33+ 4654.39+ 2304.96+
o, -
/o3 64.46° 62.75% 13.63 6417.18° 3007.502 >0.48
Ortalama 26.22 42.00 64.04 5257.93 2464.12 -53.00
33.33+ 50.57+ 5666.02+ 2482.78+
-1 -
S kg da 107138 72.99% S171 8713.83 3820.11° 56.18
Toprak 29.67+ 41.00+ 5408.06=+ 2492 .87+
-1 _
10kg da (Soil) 78.117 38.85% 3820 7556.42% 3340.85? 3390
28.33+ 32.00+ 5239.25+ 2069.55+
-1 -
20kgda 67.87°  47.38¢ 1294 7804.35% 2980.12° 60.50
Ortalama 30.44 41.39 34.28 5437.77 2348.4 -56.86

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak dnemli bulunmustur.

Cizelge 8. K,SO4 meyve kuru agirlik oran1 ve tohum sayisina etkisine ait ortalama degerler ve stres parselinin
kontrol parseline gore % degisimi

Meyve Kuru Agirhk Oran

Tohum Sayisi

Uygulama Fruit Dry Weight Ratio Seed Number
Uygulamalar Sekli Kontrole gore % Kontrol Kontrole gore
Traitments Method of Kontrol Stres degisim (Control) Stres % degisim
Application (Control)  (Stress) (% change from (Stress) (% change from
control) control)
10.52+ 9.52+ 116.33+ 99.33+
Kontrol 44.65%  3826% 931 11055  57.63" 1461
10.56=+ 8.42+ 127.67+ 118.33+
o, - -
%ol 47.31% 49.04° 2027 195.90% 165.18% 731
Yaprak 9.98+ 9.87+ 156.33+ 125.33+
0, - -
%2 (Foliar) 50.81°¢ 50.27% 110 207.85% 185.66% 19.83
11.13+ 9.89+ 103.33+ 183.67+
o, -
%3 52.67% 42.992 1114 160.05° 199.322 7775
Ortalama 10.56 9.39 -10.84 129.11 142.44 50.61
12.52+ 9.87+ 115.33+ 130.67+
-
Skg da 4938a 4221 217 156.64° 25224t 13.30
Toprak 10.93+ 991+ 99.33+ 102.67+
-1 -
10 kg da (Soil) 4338 3343 933 14810 264.19° 336
12.01+ 1031+ 125.67+ 146.67+
-1 -
20kgda 46480 3906° 14.15 21127 18737 1671
Ortalama 11.82 10.03 -14.88 113.44 126.67 11.12

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak dnemli bulunmustur.
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Cizelge 9. K»SO,s meyvedeki azot (N) mg kg! ve fosfor (P) mg kg! konsantrasyonu etkisine ait ortalama

degerler ve stres

arselinin kontrol parseline gére % degisim

Uygulama Azot (N) mg kg! | Fosfor (P) mg kg!
Uygulamalar Sekli Kontrolve. (.}6re % Kontrolve. (.}iire
Traitments Method of Kontrol Stres Degisim Kontrol Stres % Degisim
Application (Control) (Stress) (% change from (Control)  (Stress) (% change from
control) control)
2.53+ 4.48+ 0.49+ 0.65+
Kontrol 031¢ 036 77.08 021b 0.01b 32.65
2.63+ 0.39+ 0.48+ 0.32+
0, - -
7ol 0.37f 0.30¢ 85.17 0.04¢ 0.08¢ 33.33
4.5+ 3.82+ 0.37+ 0.46+
0, -
%2 zfol;lr:rl; 0.40b 0.08¢ 1511 0.05¢ 0.02° 2432
%3 2.77+ 3.63+ 31.05 0.25+ 0.81+ 224.00
° 0.42¢ 0.34¢ ) 0.05° 0.022 )
Ortalama 3.30 2.67 -23.07 0.37 0.53 71.66
5.01+ 447+ 0.48+ 0.39+
1
S kg da 0.11° 0.25° 1078 0.07¢ 0.041 1875
B Toprak 311+ 2.63+ 0.39+ 0.42+
1 -
10 kg da (Soil) 0.02¢ 0.06" 1543 0.04¢ 0.04¢ 769
4.00+ 5.36+ 0.57+ 0.42+
1
20kgda 0.10° 0.19° 34.00 0.02° 0.06° 2632
Ortalama 4.04 4.15 2.60 0.48 0.41 -12.46

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak dnemli bulunmustur.

Cizelge 10. K,SO4 meyvedeki potasyum (K) mg kg! ve kalsiyum (Ca) mg kg™! konsantrasyonuna etkisine ait
ortalama degerler ve stres parselinin kontrol parseline % gore degisimi

Potasyum (K)mg kg™! Kalsiyum (Ca) mg kg™!
Uygula-ma Kontrole Gi Kontrole
Uygulamalar Sekli K ! ‘j“ Il;o <O Kontrol Gore %
Traitments Method of ontro Stres . % Degisim (Control) Stres Degisim
Application (Control) (Stress) (% change from (Stress) o
control) (% change
firom control)
2.14+ 2.61+ 0.30+ 0.14+
Kontrol 13240 736 2196 11,120 5.00¢ -33.33
1.15+ 2.10+ 0.21+ 0.21+
[1}
%1 15.85¢ 7.51h 82.61 15.264 5.95b 0
241+ 2.23+ 031+ 0.19+
0, -
o2 2;?5{::; 16.36° 7.86° 747 14.73 6.07¢ 38.71
%3 217+ 247+ 13.82 0.25+ 0.23+ -8.00
’ 18.34° 7.92b ' 17.06¢ 5.982 '
Ortalama 191 2.27 29.65 0.26 0.21 10.24
1.71+ 2.46+ 0.16+ 0.20+
-1
S kg da 16.53 6.80¢ 4386 15.72¢ 4.85¢ 2500
Toprak 2.27+ 2.24+ 0.18+ 0.16+
-1 _ N -
10kg da (Soil) 13.81° 5.219 132 12.28" 3.18 1.1
2.07+ 2.19+ 0.19+ 0.19+
-1
20 kgda 3.97¢ 3.71¢ 380 2.44¢ 1.66¢ 0
Ortalama 2.02 2.30 16.11 0.18 0.18 4.63

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak 6nemli bulunmustur.

74



Cizelge 11. K,SO; Meyvedeki Demir (Fe) mg kg ve Magnezyum (Mg) mg kg™ konsantrasyonuna etkisine ait

ortalama degerler ve stres parselinin kontrol parseline gore % degisimi

; -1 -1
Uygulama Demir (Fe) mg kg Magnezyum (Mg) mg kg
Uygulamalar Sekli Kontrole Gore Kontrole Gore %
Traitments Method of Kontrol Stres % Degisim Kontrol Stres Degisim
Application (Control) (Stress) (% change from (Control)  (Stress) (% change from
control) control)
53+ 53+ 0.092+ 0.076=+
Kontrol 2.45b 6.94b 0 0.02° 0.04¢ -17.39
41+ 60+ 0.066+ 0.108+
o,
7l 2.63" 2.63 46.34 0.01f 0.03° 63.64
80+ 46+ 0.098+ 0.100+
o, -
o2 2;’;‘01’;;:; 1.70° 0.824 42:5 0.01° 0.01¢ 204
%3 42+ 46+ 952 0.106+ 0.132+ 24 53
’ 2.39¢ 3.56¢ ) 0.02? 0.032 )
Ortalama 54.33 50.66 4.53 0.090 0.113 30.07
38+ 50+ 0.052+ 0.092+
-1
S kg da 0.82 2.16¢ 31.58 0.01 0.03¢ 76.92
Toprak 42+ 35+ 0.072+ 0.094+
-1 -
10 kg da (Soil) 1.25¢ 1.70° 16.67 0.01¢ 0.02°¢ 30.36
46+ 44+ 0.084+ 0.110+
-1 _
20 kg da 0.41¢ 3.09¢ 4.35 0.01¢ 0.01° 3095
Ortalama 100.66 43.00 3.52 0,07 0.10 46.14

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkl harflerle gosterilen degerler
arasindaki farklilik P<0.05 diizeyinde istatistiksel olarak dnemli bulunmusgtur.

Cizelge 12. K,SO4 Meyvedeki bakir (Cu) konsantrasyonuna etkisine ait ortalama degerler ve stres parselinin
kontrol parseline gore % degisimi

-1
Uygulamalar Uygulama Sekli Balar (Cu) mg kg —— —

Traitments Method of Application Kontrol Stres Kontrole gore % degisim

(Control) (Stress) (% change from control)
Kontrol 13.00+2.08° 11.00+0.50° -15.38

%1 8.00+0.87¢ 8.00+1.004
%2 Yaprak 13.00+3.46° 8.00+1.534 -38.46
%3 (Foliar) 11.00+2.00¢ 8.00+1.00¢ -27.27
Ortalama 10.66 8.00 -21.91
5kgda! 11.00+1.73¢ 13.00£3.61° 18.18
10 kg da”! Toprak 11.00+2.52¢ 9.0043.00° -18.18
(Soil)

20 kg da’! 12.00+2.65° 7.00+2.65¢ -41.67
Ortalama 11.33 9.66 -13.89

Cizelgedeki her bir veri {i¢ tekrarin ortalamasi + standart sapma olarak verilmistir. Her siitunda farkli harflerle gosterilen degerler
arasindaki farklilik p<0.05 diizeyinde istatistiksel olarak 6nemli bulunmustur.
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THE EFFECT of DIFFERENT PHOSPHORUS and NITROGEN DOSES on BEAN’s
(Phaseolus vulgaris L.) GRAIN QUALITY

Leyla iDIKUT'®, Duygu USKUTOGLU""

Gelis Tarihi: 14.09.2023 / Kabul Tarihi: 23.11.2023

Abstract: Leguminous plants fix nitrogen in the air by forming nodules. Phosphorus fertilizer, on the other hand, contributes to plant
growth and grain yield together with nitrogen. For this purpose, four phosphorus (0, 3, 6, 9 kg da™') and four nitrogen (0, 4, 8, 12 kg
da’') doses were applied to the Goksun bean variety, and the most appropriate dose for plant growth and grain yield was tried to be
determined. In the study, the oil rate (%), ash rate (%), moisture rate (%), fiber rate (%), protein rate (%), starch rate (%) and thousand
grain weight (g) values of Goksun bean cultivar were investigated. The study found that nitrogen fertilization significantly affected
starch content and thousand-seed weight, two of the most important grain quality criteria for beans. The highest thousand-grain weight
was obtained with the 12 kg da™! nitrogen dose and the combination of 12 kg da™! nitrogen and 6 kg da’' phosphorus doses.
Keywords: Phaseolus vulgaris 1., phosphorus doses, nitrogen doses, grain quality criteria

Fasulyenin (Phaseolus Vulgaris L.) Tane Kalitesine Farkh Fosfor ve Azot Dozlarinin Etkisi

Oz: Baklagil bitkileri nodiil olusturarak havanin azotunu fikse etmektedir. Fosfor giibresi ise azot ile birlikte bitki gelisimi ve tane
verimine katki saglamaktadir. Bu nedenle Kahramanmaras kosullarinda Goksun fasulye ¢esidine dort fosfor (0, 3, 6, 9 kg da™!) ve dort
azot (0, 4, 8, 12 kg da™!) dozu uygulanarak, bitkinin gelisim gosterdigi en uygun dozun belirlenmesi amaglanmistir. Aragtirmada Goksun
fasulye cesidinin yag orani (%), kiil oran1 (%), nem oran1 (%), lif oran1 (%), protein oran1 (%), nisasta oran1 (%) ve bin tane agirligi (g)
degerleri incelenmistir. Yapilan arastirma sonucunda; azotlu giibrelemenin, fasulyenin en 6nemli tane kalite kriterleri olan nisasta oran1
ve bin tane agirlig1 6zelliklerinde istatistiksel olarak 6nemli bir farkliliga neden oldugu tespit edilmistir. En yiiksek bin tane agirlig
degeri 12 kg da "' azot dozundan elde edilmis olup, bulgulari azot x fosfor dozu interaksiyonu olarak ele aldigimizda ise en yiiksek bin
tane agirhig degerinin 6 kg da™! P x 12 kg da "' N dozu kombinasyonu ile elde edildigi belirlenmistir.

Anahtar Kelimeler: Fasulye, fosfor dozu, azot dozu, tane kalite kriterleri.

Introduction

Inadequate and unbalanced nutrition are among the most significant health problems in many countries and
in Tiirkiye. The most important problem here is that most foods taken in the daily diet are carbohydrates. Beans
are a basic food with high nutritional value. They are rich in protein and a quality source of protein (rich in
leucine, phenylalanine, and lysine), which helps people develop their body and intelligence (Alfaro-Diaz et
al., 2023). However, a protein deficit may arise due to the cost and sometimes limited availability of animal-
based protein sources due to health concerns. In such cases, legumes are the most important plant-based source
of protein. Legumes are an extremely healthy food group and are close to animal proteins in terms of protein
quality (Njintang et al., 2001). On the other hand, their fat content is also extremely low. At the same time,
they are a good energy source due to their carbohydrate content of around 60 % (Shimelis et al., 2006).

In addition to human nutrition, the grains and stems of edible leguminous plants are also used in animal
nutrition. On the other hand, legumes not only provide nitrogen fixation in the soil but also accelerate the
micro-organism work in the channels rich in organic matter, which they open, and increase the soil vitality in
the root zone. At the same time, it prevents soil compaction by opening deep root channels (Uysal, 2002).

The most produced legume plant in the world is the bean. Chickpeas, peas, black-eyed peas, and lentils
follow beans. South America and Central America are the centers of origin for beans. (Kwak and Gepts, 2009).
Bean production is carried out in five different regions around the world, namely North, Central, and South
America South and East Africa, West Europe, and East Asia (Demircan, 2018). According to the Food and
Agriculture Organization of the United Nations in 2020, approximately 34.80 million hectares of land were
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used to grow dry beans worldwide, resulting in a production of 27.55 million tons of dry beans, with an average
yield of 790 kilograms per hectare (FAO, 2022). In 2022, Turkey cultivated 99.5 thousand hectares of beans,
producing 270 thousand tons of dry beans. The grain yield per hectare was 278 kilograms in Turkey in 2022
(TUIK, 2022). Beans, which are eaten both fresh and dried, are more nutritious than other similar foods because
they are high in protein, have a similar amino acid profile to meat protein, and are rich in iron, phosphorus,
carbohydrates, and calcium (Broughton et al., 2003). Dry beans, which are frequently consumed in our country,
are an important source of plant protein and have an important place in human nutrition with the increasing
population.

Beans are the most ecologically demanding legume species. Many factors affect the bean cultivation in a
region. The yield and quality of beans are affected by physical factors (day length, temperature, topography,
soil type, precipitation, etc.), biological factors (diseases and pests), and socio-economic factors (Peksen,
2005). The main goal of research on cultivation techniques for edible legume plants is to grow quality and
yield per unit area. Phosphorus and nitrogen are the two most important aliments for crop growth, and their
deficiency in the soil can lead to a significant loss of productivity (Acar, 2019). Nitrogen is a component of
proteins and is also essential for the structure of chlorophyll, vitamins, and enzymes. Phosphorus is essential
for increasing seed quality and yield. Additionally, phosphorus fertilizers can increase nitrogen availability in
the soil by stimulating the formation of nodules on legume roots and the activity of nitrogenase enzymes
(Arioglu, 1994). The study investigated the effects of different phosphorus and nitrogen doses on the quality
of common beans.

Material and Method

The Goksun bean variety was used as the experimental material. The application factors were four doses
of phosphorus (0, 3, 6, 9 kg da') and four doses of nitrogen (0, 4, 8, 12 kg da™!).

The experiment was conducted between March and June 2020 at the Field Crops Research Area of KSU,
Faculty of Agriculture. The experiment was set up with three replications using a split plots trial design. Plants
were cultivated by hand. The trial is 5 m long, the distance between rows is 50 cm, and the distance above
rows is 10 cm. The main plots received phosphorus treatment, whereas the subplots received nitrogen
treatment. We applied the nitrogen dose using a fertilizer containing 46% urea and the phosphorus
dose using a fertilizer containing triple superphosphate. The nitrogen fertilizer was applied in two doses:
half during planting and the other half between the rows in the last week of April when the plants were 10-15
cm tall. All phosphorus fertilizer was applied at the time of planting. Depending on the situation of the plants
and the soil, the method of drip irrigation was employed to provide the plants with the water they needed. The
harvest was completed by hand.

Climate data for the months of March to July in Kahramanmarag province, where the research was carried
out, monthly total precipitation; 173.4 mm, 61.8 mm, 18.5 mm, 0.3 mm, average monthly temperature; 12.5
°C, 15.9°C, 15.9 °C, 25.4 °C, monthly average relative humidity was recorded as 67.3 %, 58.2 %, 47.2 % and
46.9 % relatively. The soil of the experimental area is clay loam (69.96%), moderately calcareous (6.09%),
with potassium content higher than the recommended level (55.51 kg da™'), non-saline (0.05), poor in organic
matter content (1.58%), and phosphorus is found at a very low level in the soil (2.84 kg da!). This study
investigated the oil content, ash content, fiber content, moisture content, protein content, starch ratio, and
thousand kernel weight properties of the Goksun bean variety. The JIMP software was used to examine the data
from the observations, and the Duncan multiple comparison test was used to compare the means of the
observations.

Results and Discussion

This study examined the interactions between both the phosphorus and nitrogen dosages used to the Goksun
beans cultivar as well as the impact of each dose separately on the characteristics under investigation. The data
underwent statistical analysis, and the average values are presented in Table 1. The oil ratio, ash ratio, fiber
ratio, moisture ratio, and protein ratio values of the investigated properties were shown to be insignificant
statistically with regard to the phosphorus x nitrogen dosage interaction, but the nitrogen dose alone was
determined to be significant for both the starch ratio and the weight of a thousand grains values.
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Oil Ratio (%)

Table 1 gives the average oil ratios (%) of the Goksun bean variety grown under Kahramanmaras
conditions with multiple nitrogen and phosphorus dosages. The interaction between nitrogen and phosphorus
doses applied in various doses didn't change the grain oil ratio in a way that was statistically significant. While
the oil ratio values in the grain were between 2.60-3.06 %, the highest oil ratio value was found at the P3 x Ng
dose, and the lowest oil percentage value was found at the Py x Ny dose. According to investigations carried
out in the past, it's known that the rate of crude oil varies between 0.80-2.40 % in many studies conducted in
different ecological conditions and with different varieties (Ak¢in, 1975; Steel et al., 1995; Akgin, 1988; Perez
et al., 1997; Dzudie & Hardy, 1999; Wiryaman, 1997; and Bednar et al. 2001). In this study, in which we
applied different doses of phosphorus and nitrogen, it was determined that the oil of the grain was higher than
previous literature studies.

Table 1. Averages of phosphorus by nitrogen dose interactions for the investigated properties

. . Ash Fiber Moisture Protein Thoglsand

PxN Oil Ratio potio  Ratio Ratio Ratio  Otrch Grain

(%) (%) (%) (%) (%) Ratio (%) Weight

Ratio (%)

Po X No 2.60 3.75 6.91 10.85 21.01 45.63 260.00
P3X No 2.92 3.77 6.88 10.83 22.02 45.73 236.66
Ps X No 3.00 3.77 6.94 10.86 20.97 45.80 263.33
Py X No 2.91 3.75 6.79 11.01 21.78 45.87 230.00
Po X N4 2.65 3.86 7.43 11.11 21.54 44.66 203.33
P3 X N4 322 3.72 6.84 10.61 20.93 46.23 230.00
Ps X N4 2.93 3.80 6.67 10.92 21.57 45.59 260.00
Po X N4 2.85 3.88 7.48 10.81 21.50 44.76 203.33
Po X Ns 2.82 3.84 7.37 10.96 21.24 44.97 190.00
P3 X Ns 3.06 3.80 7.11 10.81 22.31 44.40 240.00
Ps X Ns 2.80 3.85 7.61 11.31 20.69 44.73 213.33
Py X Ns 2.97 3.78 6.97 11.06 20.74 46.66 240.00
Po X N1z 2.83 3.81 7.25 11.04 21.29 45.01 240.00
P3 X N1z 2.94 3.80 7.39 10.76 22.07 43.57 253.33
Ps X N12 2.75 3.84 7.32 10.87 21.58 44.14 300.00
Py X N1z 2.98 3.79 7.16 10.76 21.83 44.33 253.33

Ash Ratio (%)

The ash content in the grain of the Goksun bean variety was not statistically significantly affected by the
different phosphorus and nitrogen doses applied. The ash ratio values in the grain were between 3.72-3.88 %
(Table 1). The biggest ash ratio was discovered at Po x N4 doses with a value of 3.88 %, while the lowest ash
ratio was obtained from P3 x N4 doses with a value of 3.72 %. It has been shown in investigations done in past
years that the ash content values vary between 1.56 and 5.07% in many studies conducted in different
ecological conditions and with different varieties. (Dzudie and Hardy, 1999; Ak¢in, 1975; Karasu, 1988;
Barampama and Simard, 1994; Perez et al. 1997; Akgin, 1988; Wiryaman, 1997; Gokginar, 2000; Shimelis
and Rakshit, 2005). The values obtained in this study are between 3.72-3.88 % and are in agreement with the
literature.

Fiber Ratio (%)

The mean fiber ratios (%) achieved from various nitrogen and phosphorus applications to the Goksun
variety are shown in Table 1. The interaction between phosphorus and nitrogen doses did not significantly
affect the grain fiber ratio. The fiber content of the beans ranged from 6.67% to 7.43%, with the Py x Ny
treatment producing the highest fiber content, whereas the P6 x N4 treatment produced the lowest fiber content.
Legumes contain a large amount of dietary fiber. This rate is 18 % for peas, lentils, and chickpeas and 28 %
for beans. The seed coat contains an enormous amount of fibers. Therefore, peeling the bark reduces the
amount of fiber. A great source of soluble dietary fiber is legumes. They contain approximately 3-7 % soluble
fiber (Peksen & Artik, 2004). The findings obtained from the experiment are compatible with the
literature reviews.
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Moisture Ratio (%)

The moisture content in the grain of the Goksun bean variety was not statistically significantly affected by
the different phosphorus and nitrogen doses applied. Moisture ratio values in the grain took values between
10.61-11.31 %. The Ps x Ns doses had the highest humidity value, which was 11.31%, while the P3x N4 doses
had the lowest humidity value, which was 10.61%. In previous studies, Giliveng and Giingor (1996) found
moisture content between 7.89-10.64 % in their study on different bean varieties, Peirce (1987) found 11%,
Cemeroglu and Acar (1986) found 11.2-12%, and Shellie-Dessert et al., (1991) and Gunay (1992) reported it
as 12 % moisture ratio. Trial findings are in agreement with literature values.

Protein Ratio (%)

The mean protein content (%) values of the Goksun bean variety grown using various phosphorus and
nitrogen doses under Kahramanmaras conditions are shown in Table 1. No statistically significant effect of the
applications on grain protein ratio was observed in plants grown by applying various phosphorus and nitrogen
doses. While the protein ratio values in the grain were between 20.69-22.31%, the highest protein ratio value
was obtained from the P3 x Ng dose, and the lowest protein ratio value was obtained from the Ps x N3 dose. In
the literature review of previous years, Altunkaynak and Ceyhan (2018) found that the highest protein ratio
was obtained in the control treatment when different nitrogen fertilization rates were applied to the bean of
Alberto. The increase in the protein ratio did not go hand in hand with the increase in the nitrogen rate. Oztiirk
(2019) conducted a study in which nitrogen fertilizer was divided into the bean plant, and the irrigation
situation was taken into account. Splitting the application of nitrogen fertilizer (1.5 kg da™! at sowing and 1.5
kg da’! in three separate irrigations) resulted in the highest protein ratio in beans. Idikut and Karabacak (2020)
found that the protein ratio of eleven bean varieties grown in Elazig conditions ranged from 24.65 to 28.24%.
Aydogan et al. (2020) found that the protein ratio of twelve bean genotypes grown in Konya conditions ranged
from 19.99 to 22.50%. According to Mtua (2015), the protein ratio of the Goyniik 98 bean variety was not
significantly affected by different phosphorus doses and TKi-Humas applications. The protein ratio ranged
from 23 to 24.5%. According to Ulker and Ceyhan (2008), the protein ratio of seventeen bean genotypes grown
in the Cumra and Sarayonii districts of Anatolia varies depending on environmental conditions. It has been
determined that the crude protein ratios obtained from many studies conducted in different ecological
conditions and with different varieties vary between 17.31-36 % (Barampama & Simard, 1993; Lantz et al.,
1958; Rutger, 1968; Akgin, 1975; Eser, 1981; Perez et al., 1997; Karasu, 1988; Dzudie & Hardy, 1999; Bednar
et al., 2001; Shimelis et al., 2006). The values obtained in this study are between 20.69-22.31 % and are in
harmony with the above literature. In the study, the protein ratio increased with the increase of the nitrogen
dose, but no statistically significant difference was obtained. It was thought that the experiment was carried
out under field conditions.

Starch Ratio (%)

There was no statistically significant interaction between phosphorus and nitrogen doses on the grain starch
ratio. Starch ratio values in grain were between 43.57- 46.66 %. The highest level of starch was found that P
x Ns doses, with a value of 46.66 %, while the lowest starch ratio value was obtained from P3 x N, doses, with
a value 0f 43.57 %. In other words, applying different amounts of nitrogen fertilizer had a significant effect on
the percentage of starch in the bean grain, while applying different amounts of phosphorus fertilizer did not
have any effect. (Table 2). The starch ratio of the Goksun bean cultivar varied between 45.76 % and 44.26 %
at different nitrogen doses applied. The starch ratio in terms of nitrogen dosing was grouped under two groups.
We applied different amounts of nitrogen fertilizer to bean crops and measured the starch content of the beans,
and we found that the highest starch content was obtained when no nitrogen fertilizer was applied. The next
highest starch content was obtained when 4 kg da™! of nitrogen fertilizer was applied. However, the difference
in starch content between the 0 kg/da and 4 kg da™! nitrogen treatments was not statistically significant. The
lowest starch ratio was obtained from 12 kg da™! nitrogen application. It was noted that the starch ratio was
45.19 % in the other 8 kg da™' nitrogen application and was in the transition group between the two groups.
The starch ratio varied between 44.98 % and 45.40 % in different phosphorus dose applications. Different
phosphorus doses did not create statistical differences in terms of starch ratio.

Tiirksoy (2018), it was noted that the lowest starch ratio in whole grain flours of chickpea, pea, bean, and
red lentil plants was obtained from bean grain with 39.60 %. Idikut and Karabacak (2020) reported that the
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starch ratio in eleven bean varieties grown in Elazig conditions varied between 40.80-46.31%. The starch ratio
decreased with increasing nitrogen dose. It is thought that the nitrogen dose is mostly due to its contribution
to the formation of the protein network and that the study was carried out under field conditions.

Table 2. Averages of phosphorus and nitrogen doses of starch ratio alone

0kgda'P 3kgda'P 6kgda'P 9kgda'P Averages

0Okgda'N 45.630 45.733 45.806 45.876 45.761 a

4kgdalN 44.660 46.233 45.596 44,763 45313 a

8kgda'N 44973 44.400 44,733 46.663 45.192 ab

12kgda' N 45.016 43.573 44.140 44330 44265 b
Averages 45.070 44 985 45.069 45.408

Thousand Grain Weight (g)

Applied different amounts of phosphorus and nitrogen fertilizer to the Goksun bean variety and measured
the thousand grain weight bean seeds. However we found that the combination of phosphorus and nitrogen
fertilizer did not have a significant effect on the thousand grain weight bean seeds. The weight of the thousand
grain ranged from 190.00 to 300.00 grams, regardless of the combination of phosphorus and nitrogen fertilizer
that was applied. The application of Ps x N2 doses resulted in the highest thousand grain weight value (300.00
g), while the application of Py x Ng doses resulted in the lowest thousand grain weight value (190.00 g).
Nitrogen and phosphorus doses were applied separately and their effects on thousand grain weight were
examined. Nitrogen dose application had a statistically significant effect, while phosphorus dose application
did not (Table 3). The thousand grain weight of the Goksun bean variety varied between 220.83 -261.67¢g
according to the nitrogen dose application of 0, 4, 8, and 12 kg da’'. Thousand grain weight formed two groups
in terms of nitrogen dosing. The highest thousand grain weight was 261.47 g and 12 kg da™! nitrogen
application. The lowest value was obtained with 8 kg da™! (220.83 g), followed by 224.17 g with 4 kg da™! in
the second place (same group). It was recorded that the thousand grain weight was 247.50g in nitrogen
application at 0 kg, and it formed the transition group between the two groups. In different phosphorus (0, 3,
6, 9 kg da!) dose applications, thousand grain weights varied between 223.33 - 259.17g. Different phosphorus
doses did not create statistical differences in terms of thousand grain weight.

Table 3. Averages of Phosphorus and Nitrogen doses per thousand grain weight ratio alone.

Okgda'P 3kegda'P 6kgda!P 9kegda'P Averages
0OkgdalN 260.000 236.666 263.333 230.000 247.50 ab
4kgdalN 203.333 230.000 260.000 203.333 224.17b
8kgda'N 190.000 240.000 213.333 240.000 220.83 b
12kgda' N 240.000 253.333 300.000 253.333 261.67 a

Averages 223.33 240.00 259.17 231.67

Kagar et al. (2004) found that applying different amounts of nitrogen fertilizer did not have a significant
effect on the thousand grain weight bean seeds. The thousand grain weight bean seeds ranged from 439.2 to
453.6 grams, regardless of the amount of nitrogen fertilizer applied. Altinkaynak and Ceyhan (2018) noted
that different nitrogen fertilization applied to the Alberto bean variety did not affect the thousand grain weight.
Oztiirk (2019), who conducted his study by dividing nitrogen fertilizer into the bean plant and taking into
account the irrigation situation, found that the highest thousand grain weight was obtained from the application
of 6 kg da™! nitrogen by sowing, followed by 1.5 kg da! nitrogen by sowing and the remaining nitrogen by
applying 1.5 kg da-1 nitrogen in three separate irrigations. Mtua (2015) found that applying different amounts
of phosphorus fertilizer did not have a significant effect on the thousand grain weight in the Goyniik 98 bean
variety. The thousand grain weight bean seeds remained the same, regardless of the amount of phosphorus
fertilizer applied, even when TKi-Humas was also applied. Thousand-seed weight ranged from 317 to 359 g.
Iyigun (2019) found that thousand-seed weights varied from 230.78 to 370.31 g and that there were significant
differences in thousand grain weights between the cultivars. Most of the nitrogen applied to the plant is
transported to the vegetative organs and storage organs, and this is reflected in the thousand-grain weight.

Conclusion

In this study, bean grain quality criteria were examined. For this purpose, the effect of grain on quality
criteria was examined by using four different phosphorus (0, 3, 6, 9 kg da™) and four different nitrogen doses
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(0,4, 8, 12 kg da’!). High rates of nitrogen fertilization and topdressing are commonly used in bean cultivation
in Kahramanmaras and its vicinity, but the optimal doses for maximum efficiency are not well-established.
This study aimed to determine the optimal nitrogen and phosphorus doses for bean cultivation in
Kahramanmaras. The study found that phosphorus doses alone did not affect yield, but the highest thousand-
grain weight was obtained with the 12 kg nitrogen dose. Applied nitrogen doses had a statistically significant
effect on starch and thousand-grain weight values, while phosphorus dose applications alone did not.
Therefore, this study concluded that the combined application of nitrogen and phosphorus, rather than applying
them alone, is very important for improving grain quality criteria. It is recommended that farmers in the
Kahramanmaras region apply nitrogen and phosphorus fertilizer together to obtain high-quality products.

Author Contribution
The authors contributed equally to the preparation of the article.
Contflict of Interest

As the authors, we declare that there is no conflict of interest regarding the planning, execution, and writing
of the article.

Note

This article is the revised and developed version of the unpublished conference presentation entitled “The
Effect of Different Phosphorus and Nitrogen Doses Applied to Bean (Phaseolus vulgaris L.) On Grain Quality
Criteria”, orally delivered at the 6th International Agriculture Congress (UTAK2023) Symposium.

References

Acar, O. (2019). Karabugday cesitlerinde farkli ekim zamanlariin verim ve verim dgeleri iizerine etkisi. (Yiiksek lisans
tezi, Ankara Universitesi, Ankara). Erisim adresi
https://tez.yok.gov.tr/Ulusal TezMerkezi/tezSorguSonucY eni.jsp.

Akgin, A. (1975). A Study on the Effect of Irrigation and Nitrogen Fertilization on Grain Yield, Protein Amount of Grain
and Nodule Number in Roots of Field Beans Cultivated in Erzurum Ecological Conditions. Ataturk University.
Faculty of Agriculture Publications. No: 157. Erzurum

Akgin, A. (1988). Edible Grain Legumes. Selguk University, Agriculture Fakulty:8-43. Konya

Alfaro-Diaz, A., Escobedo, A., Luna-Vital, D. A., Castillo-Herrera, G., & Mojica, L. (2023). Common beans as a source
of food ingredients: Techno-functional and biological potential. Comprehensive Reviews in Food Science and
Food Safety.

Altunkaynak, A. O. and Ceyhan, E. (2018). Fasulyede (Phaseolus vulgaris L.) farkhi azot dozlarinin ve bakteri
agtlamasinin tane verimi ve verim &zellikleri tizerine etkileri. Selcuk Journal of Agriculture and Food Sciences,
32(2), 91-98.

Arioglu, H. (1994). Yag Bitkileri (Soya ve Yerfistig1). C.U. Ziraat Fakiiltesi Ders Kitab1 No:35, s.1, Adana.

Aydogan, S., Sahin, M., Go¢men Akgacik, A., Hamzaoglu, S., Demir, B., Mecitoglu Gii¢bilmez, C., Giir, S., Keles, R.
(2020). Determination of quality characteristics of some dry bean (Phaseolus vulgaris L.) genotypes in Konya
conditions. Academic Journal of Agriculture 9(2): 259-270 Doi: http://dx.doi.org/10.29278/azd.674716.

Barampama, Z. and Simard, E.R. (1994). Oligosaccharides, Antinutritional Factors and Protein Digestibility of Dry Beans
as Affected by Processing. Journal of Food Science. 59: (4) 833—838.

Bednar, G.E., Patil, A.R., Murray, S.M., Grieshop, C.M., Merchen, N.R., Fahey, G.C. (2001). Starch and Fiber Fractions
in Selected Food and Feed Ingredients Affect Their Small Intestinal Digestibility and Fermentability and Their
Large Bowel Fermentability in vitro in a Canine Model. Department of Animal Sciences University of Illinois,
Urbana.

Broughton, W.J., Hernandez, G., Blair, M., Beebe, S., Gepts, P., Vanderleyden, J. (2003). Beans (Phaseolus spp.) Model
food legumes. Plant Soil, 252, 55-128.

Cemeroglu, B., J. Acar, (1986). Fruit and Vegetable Processing Technology. Food Technology Association Publications
No:6, p: 508.

Demircan, $. (2018). Development of high grain yield dry bean lines. (Master's thesis). Selcuk University, Institute of
Science and Technology, Konya.

Dzudie, T. and Hardy, J. (1999). Physicochemical and Functional Properties of Flours Prepared from Common Beans
and Green Mung Beans. J. Agric. Food Chem. 44, 30293032.

The Food and Agriculture Organization (FAO). Data. 16.06.2020. https://www.fao.org/faostat/en/#data/QV

81


http://dx.doi.org/10.29278/azd.674716

Uluslararast Anadolu Ziraat Mithendisligi Bilimleri Dergisi / 2023, 5(4): 76-82 Arastirma Makalesi

Gokginar, F. (2000). The Relationship Between the Elements Forming the Grain in Dried Bean Varieties and Its Effect
on Quality. Selcuk University Faculty of Science, Field Crops Department. Master Thesis

Giinay, A. (1992). Special Vegetable Cultivation (Volume IV). A.O.Z.F. Department of Horticulture. Ankara, p. 103

Guvenc, I and Gungor, F. (1996). Seed characteristics of registered bean cultivars in Turkey. Ataturk Univ. Agric. Fac.
1, 27(4), 524-529.

Idikut, L and Karabacak, T. (2020). Investigation of Grain Characters of Some Bean Varieties in Eastern Anatolian
Conditions. Turkish Journal of Agriculture -Food Science and Technology, 8(9): 1918-1922,
DOI:https://doi.org/10.24925/turjaf.v8i9.1918-1922.3526.

Iyigiin, T and Kayan, N. (2019). Adaptation abilities of some bean genotypes to Eskisehir conditions. Academic Journal
of Agriculture 8(2): 291-300. Doi: http://dx.doi.org/10.29278/azd.597086.

Kagar, O., Cakmak, F., Coplii, N. and Azkan, N. (2004). Bursa Kosullarinda Bazi Kuru Fasulye Cesitlerinde (Phaseolus
vulgaris L.) Determination of the Effect of Bacterial Vaccination and Different Nitrogen Doses on Yield and
Yield Components. Uludag University Faculty of Agriculture Journal, 18(1): 207-218

Karasu, A. (1988). Research on Important Agricultural Characteristics of Some Beans (Plaseolus vulgaris L.) Cultivated
in Bursa Region. Uludag University, Institute of Science and Technology, Department of Field Crops Master's
Thesis Bursa.

Kwak, M. And Gepts, P. (2009) Structure of genetic diversity in the two major gene pools of common bean (Phaseolus
vulgaris L., Fabaceae). Theor. Appl. Genet., 118: 979-992.

Mtua, K.A. (2015). Effects of Different Amounts of Phosphorus and Tkihumas Applications on Yield and Quality of
Bean Plant. Selcuk University Institute of Science and Technology. Master Thesis, P.67.

Njintang, N. Y., Mbofung, C. M. F., and Waldron, K. W. (2001). In vitro protein digestibility and physicochemical
properties of dry red bean (Phaseolus vulgaris) flour: effect of processing and incorporation of soybean and
cowpea flour. Journal of Agricultural and Food Chemistry, 49(5), 2465-2471.

Oztiirk, C. (2019). The Effects of Irrigated Nitrogen Fertilization on Yield, Yield Components and Nodulation in Beans
(Phaseolus vulgaris L.). Ankara University, Institute of Science and Technology. Master Thesis, P. 50.

Peirce, L.E. (1987). Vegetables: Characteristics, Production and Marketing. USA, s 433.

Peksen, E. ve Artik, C. (2004). Antinutritional substances and nutritional values of legumes, OMU Journal of Agriculture,
20 (2), 110-120.

Peksen, E. and Artik, C. (2005). Antinutritional substances and nutritional values of legumes. Anatolian Journal of
Agricultural Sciences 20 (2), 110-120.

Perez, H. M., Guerra, H. E., Garcia, V. B. (1997). Determination termination of Insoluble Dietary Fiber Compounds:
Cellulose, Hemicellulose and Lignin in Legumes Departamento de Nutricion Bromatologia. Facultad de
Farmacia. Universidad de Granada. 18071 Granada. Spain.

Sbellie - Dessert, K. C., F, A.Bliss (1991). Genetic Improvement of Food Quality Factors. Common Beans (Edited by A.
Van Schoonhoven and O. Voysest). C.A.B. Oxon, UK,, p 649-706.

Shimelis, E. A., & Rakshit, S. K. (2005). Proximate composition and physico-chemical properties of improved dry bean
(Phaseolus vulgaris L.) varieties grown in Ethiopia. LWT-Food Science and Technology, 38(4), 331-338.

Shimelis, E.A., Meaza, M., Rakshit, S.K. (2006). Physico-chemical Properties, Pasting Behavior and Functional
Characteristics of Flours and Starches from Improved Bean (Phaseolus vulgaris L.) Varieties Grown in East
Africa. Agricultural Engineering International: the CIGR Ejournal Manuscript FB 05015.Vol.IIL.S:1-19.

Shimelis, E.A., Rakshit, S.K. (2005). Proximate composition and physico-chemical properties of improved dry bean
(Phaseolus vulgaris) varieties grown in Ethiopia. Food engineering and bioprosess technology program, Asian
institute of technology, serd, Phailand box 4 Klon Luang, Pathumthani 12120, Bangkok, Thailand.

Steel, C.J., Sgarbieri, V.C., Jackix, M.H. (1995). Use of Extrusion Technology to Overcome Undesirable Properties of
Hard-to-cook Dry Beans (Phaseolus vulgaris L.). J. Agric.Food Chem. 43, 2487-2492.

Tiirkiye Istatistik Kurumu. Bitkisel tretim istatistikleri. Erigim 25.11.2023
https://data.tuik.gov.tr/Kategori/GetKategori?p=tarim-111&dil=1

Tiirksoy, S. (2018). Determination of Chemical, Functional and Rheological Properties of Whole Grain Legume Flours.
Gida The Journal of Food, 43 (1):78-89. doi: 10.15237/gida.GD17078

Uysal, F. (2002). Effects of quality function on legume export in Turkey (Master's thesis, Akdeniz Universitesi).

Wiryaman, K.G. (1997). Final Raport For Project: UQ-21E New Vegetable Protein For Layers, Departman of Animal
Production The University of Queensland Gatton 4345, S:1-102.

82


http://dx.doi.org/10.29278/azd.597086

Uluslararasi Anadolu Ziraat Mithendisligi Bilimleri Dergisi | International Journal of Anatolia Agricultural Engineering Sciences
ISSN:2667-7571 2023, 5(4): 83-87

Arastirma Makalesi / Research Article

KiREC UYGULAMASININ BAZI BADEM TURLERINDE COGUR CANLILIGI VE
YAPRAK OZELLIKLERINE ETKISI
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Oz: Calismada, iilkemizin Giineydogu Anadolu bolgesinden selekte edilen Amygdalus orientalis (Mill) ve
Amygdalus turcomanica (Linczk) tiirlerine ait genotiplerde farkli kire¢ dozlarmin etkisi arastirilmistir. Bu
amagla; %10 ahir giibresi, %10 dere kumu ve %80 bahge topragindan olusan ortama %10, %20 ve %40
oraninda kire¢ uygulanmasi yapilmistir. Kontrol bitkilerine kire¢ uygulanmamistir. Farkli diizeylerde kireg
uygulamasi yapilan yabani badem genotiplerinde ¢ogiirlerin yasama oranlari, yaprak uzunluklari (cm), yaprak
genislikleri (cm) ve yaprak alanlari (cm?) belirlenmistir. Denemede yer alan A. orientalis genotiplerinden
Orientalis 4’e ait ¢ogiirler %40 kire¢ iceren ortamda odliirken, A.turcomanica genotiplerine ait ¢ogiirlerin
tamami1 %40 kire¢ iceren ortamda Slmiislerdir. Badem tiirlerine gore degismekle birlikte ortamda kireg orani

arttikca yaprak alani da diismiistiir.
Anahtar Kelimeler: Yabani badem, Amygdalus orientalis, Amygdalus turcomanica, yaprak, kireg

Effect of Lime Application on Seedling Viability and Leaf Characteristics in Some Almond Species

Abstract: In this study, the effect of different lime doses on genotypes of Amygdalus orientalis (Mill) and Amygdalus turcomanica
(Linczk) species selected from the Southeastern Anatolia region was investigated. For this purpose, 10%, 20% and 40% lime was
applied to medium consisting of 10% barnyard manure, 10% river sand and 80% garden soil. No lime was applied to control plants.
Seedling survival rates, leaf lengths (cm), leaf widths (cm) and leaf areas (cm?) were determined at the diffrent lime doses applied to
the wild almond genotypes in the experiment. While the seedlings of 4. orientalis genotype Orientalis 4 in the experiment died in the
environment containing 40% lime, all the seedlings of the A4.turcomanica genotypes died in the environment containing 40% lime.
However it varies according to the almond species, leaf area decreases with increasing lime ratio.

Key words: Wild almond, Amygdalus orientalis, Amygdalus turcomanica, leaf, lime

Giris

Bitkilerin ilk olarak tespit edildikleri ve evrimlerini tamamladiklar1 yerlere “Gen Merkezi” veya
“Anavatan” denilmektedir. Vavilov adli Rus arastirmaci tarafindan diinyada 8 adet gen merkezi
belirlenmistir. Bu gen merkezleri Cin, Hindistan, Orta Asya, Yakin Dogu, Akdeniz Havzasi,
Etiyopya, Gliney Meksika ile Orta Amerika ve Gliney Amerika’dir. Bu gen merkezleri igerisinde
bulunan tilkemiz Akdeniz havzasi ve Yakin Dogu gen merkezi igerisinde yer almasindan dolay1 ayri
bir 6neme sahip oldugu goriilmektedir (Demir, 1990; Agaoglu vd, 1995). Diinya iizerindeki konumu
ve sahip oldugu ekolojik kosullar nedeniyle Tiirkiye birgok bitki tiirlinde oldugu gibi bademin de
anavatanidir. Badem tiirleri sistematik siiflandirmada Rosales takiminin, Rosaceae familyasinin
Prunoideae alt familyasiin Amygdalus cinsine girmektedir (Ozbek, 1978). Bilinen 40 adet badem
tirtinden Amygdalus orientalis Mill. Orta Anadolu ve Giineydogu Anadolu Bolgesi’nde dogal olarak
yetismektedir. Bu tiir dogal olarak Irak daglarindan Suriye ve Bat1 Iran’a ve oradan da Tiirkiye’nin i¢
kisimlarma kadar uzanan bolgelerde yayilim alani bulmustur (Kester ve Asay, 1975). Amygdalus
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orientalis Mill. tiiriinlin bitkileri 3m kadar uzayabilen, ¢ali formundadir. Tiire ait yapraklar sik tiiylii
olup, tiiriin meyveleri kiiclik, sert kabuklu ve sert kabuk yiizeyinde oluklar goriilmektedir (Browicz
ve Zielinski, 1984; Denisov, 1988; Kester vd., 1991; Browicz ve Zohary, 1996, Bayazit, 2007).
Glineydogu Anadolu Bolgesinin Gaziantep ve Sanlwurfa illerinde dogal olarak yetisen Amygdalus
turcomanica Lincz; ¢ok govdeli olup ¢ali formunda bir yapiya sahiptir (Kester vd., 1991; Browicz ve
Zohary, 1996; Bayazit, 2007)

Son yillardaki gelismeler, genetik kaynaklarin bulundugumuz yiizyilin en énemli dogal kaynagi
oldugunu gostermektedir. Bundan dolay1 elimizde bulunan genetik materyalleri koruyup muhafaza
etmenin Otesinde bu kaynaklara sahip ¢ikarak bunlarin faydaya doniistiiriilmesi zorunlu hale
gelmistir. Zengin olmayan modern kiiltiir ¢esitlerinin gen havuzlarinin genisletilmesinde ilkel ve
yabani populasyonlar da kullanilmaktadir (Sehirali vd., 2005). Giiniimiizde stirekli olarak 1slahg¢ilar
tarafindan kalitsal materyalin yeni kaynaklari aranmaktadir. Modern gesitlerin {istiin verimli, fakat
dar genetik tabanli olmalar1 dolayisi ile basta ¢cevresel baskilara (hastalik, zararli, soguk ve kurak v.b.)
dayaniklilik yoniinden gen eksikli olduklari igin 1slahgilari bu tiir ¢aligmalara yonlendirmektedir.
Strdiiriilebilir  kullanim, bitki genetik kaynaklarinin  korunmasi, muhafazast ve 1iyi
degerlendirilmesine baglidir. Korunma ve muhafaza siiresince elde bulunan genetik materyalin tiim
ozelliklerinin belirlenmesi bitki genetik kaynaklarinin gida ve tarim i¢in kullanimini artiracaktir.

Gliniimiizde fidan iiretiminde klonal anaglarin kullanimi dnerilmekle birlikte tilkemizde gerek
resmi ve gerekse 6zel sektor fidancilik isletmelerinde kullanilan anaglarin biiyiik bir kismini ¢ogiir
anaglart olusturmaktadir (Celik ve Sakin, 1991). Coglir materyalini olusturan tohumlarin elde
edilmesinin, tasinmasinin ve depolanmasinin kolay olmasi, 6zellikle viriis hastaliklardan ari olmasi,
iklim ve toprak kosullarina iyi adapte olmasi gibi avantajli yonlerinin yaninda bazi tiirlerde klonal
anaclarin bulunmamasi1 da ana¢ eldesinde tohum kullaniminmi gerektirmektedir. Son yillardaki
yagislarda meydana gelen diizensizlikler ve bundan dolay1 kuraklikta meydana gelebilecek artma 6n
gorlisti, tarimda kullanilan topragin kuraklik ve coraklasma tehdidi altinda olmasi, mevcut kurak ve
corak arazilerin degerlendirilmesi, badem i¢in bu kosullara dayanikli anag¢ gelistirmeyi zorunlu hale
getirmektedir. Yabani badem tiirlerinin 6teki Prunus tiirleri ile melezlenmesinde engel olmamasi da
ayrica 0onem arz etmektedir. Bununla birlikte gerek kiiltiir bademlerine kiyasla bodur o6zellik
gostermeleri ve gerekse badem ¢esitleri ile as1 uyusmazliginin goriilmemesi nedeniyle tilkemizde
dogal olarak yetisen badem tiirlerinin tohumlarimin dogrudan anag¢ olarak kullanilmasi 6nemli
goriilmektedir.

Bu nedenle gerceklestirilen ¢alismanin amacini, Ulkemiz Giineydogu Anadolu Bélgesi’nde dogal
olarak bulunan Amygdalus orientalis Mill. ve Amygdalus turcomanica Linczk. badem tiirlerine ait
genotiplerin farki kire¢ dozlarinda yasama ve yaprak 6zelliklerinin saptanmasi olusturmustur.

Materyal ve Metot

Calismanin bitkisel materyalini Gaziantep ilinden selekte edilen Amygdalus orientalis (Mill.)
tiirline ait 4 genotip, Amygdalus turcomanica (Lincz) tiiriine ait 3 genotip kullanilmistir (Cizelge 1).
GF 677 anac1 ve bademe ¢0giir anaci olarak kullanilan Texas badem ¢esidine ait ¢ogiirlerde kontrol
olarak kullanilmstir.

Tohumlarin 1 Mart tarihinde ekildikleri saksilar igerisine % 10, % 20 ve % 40 oranlarinda kireg
uygulanmigtir. Uygulama her bir doz icin 3 yinelemeli ve her yinelemede 10 saksida
gerceklestirilmistir. Kontrol olarak kullanilan bitkilere kire¢ uygulanmamastir.

Kire¢ dozlar1 yabani badem genotiplerine ait ¢ogiirlerin yasama oranlar1 gozlemlenerek
belirlenmistir.

Belirlenen badem genotiplerine ait yapraklarin normal irilige ulastiklar1 15 Temmuz tarihinde 3
tekerriirlii ve her tekerriirde 10’ar adet yaprak olacak sekilde bitkinin farkli yonlerinden tesadiifen
alian 30 adet olgun yaprakta yaprak sapi ile yaprak ayasinin birlestigi kisimdan yaprak ucuna kadar
olan yerin Ol¢iilmesiyle yaprak uzunlugu (cm); yaprak ayasinin en genis kisminin dl¢lilmesiyle de
yaprak genisligi (cm) elde edilmistir (Bayazit, 2007).

Yaprak alani (cm?) degerleri belirlenen badem genotiplerinin yapraklarinin normal irilige
ulagtiklar1 15 Temmuz’da bitkinin her bir yoneyinden 3 yinelemeli ve her yinelemede 10 adet yaprak
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olacak sekilde tesadiifi olarak alinan 30 adet olgun yaprakta alan 6l¢iim aleti ile (LI 3100 area meter)
Ol¢iilerek saptanmistir (Stimbiil, 2012).

Arastirmada elde edilen verilerdeki istatistiki analizler SAS paket programi kullanilarak
(Anonymous, 2005) yapilmis, % oranlara istatistiksel analizler 6ncesinde ag¢i transformasyonu
uygulanmis ve ¢oklu karsilastirmalar LSD testi ile degerlendirilmistir.

Bulgular ve Tartisma

Denemedeki badem tiirlerine ait genotiplerin farkli kire¢ dozlarinda yasama oranlar tiirlere ve
gentiplere gore degisiklik gostermistir. A. turcomanica genotiplerinin tamami %20 kire¢ igeren
ortamda Oliirken, 4. orientalis genotiplerinin tamami dayanikli olmustur. Denemede kontrol olarak
kullanllan GF 677 ve Texas badem c¢esidine ait genotiplerinde %20 oraninda kiregten
etkilenmedikleri goriilmiistiir. Orientalis 3 ve Orientalis 5 genotipleri ile GF 677 anacina ait
genotiplerin %40 kire¢ oraninda da canliliklarint siirdiirdiikleri goriilmiistiir (Cizelge 1).

Denemede yer alan yabani badem genotiplerinde yaprak uzunlugu 6l¢iim sonuglar1 Cizelge 1°de
verilmistir. Yabani badem tiirlerine ait genotiplerden elde edilen yaprak uzunluk ortalamalari
arasindaki farkliliklar istatistiki olarak dnemli olmustur. Beklenildigi sekilde GF 677 ve Texas badem
cesidine ait genotiplerde yapraklar A. orientalis ve A. turcomanica genotiplerine gére daha uzun
olmustur. A. orientalis genotiplerinde yaprak uzunlugu 3 cm’nin iizerinde olurken, A. turcomanica
genotiplerinden sadece Turcomanica 2’de (3.10 cm) 3 cm’nin {izerinde olmustur. A. orientalis ve A.
turcomanica genotiplerine ait ¢ogiirlerde oldugu sekilde kontrol olarak kullanilan GF677 ve Texas
badem c¢esidine ait ¢ogiirlerin kontrol bitkilerinde yapraklarin daha uzun oldugu goriilmistiir.
Cogiirlerin yetistikleri ortamdaki kire¢ orani arttikca yaprak boylar kisalmistir.

Cizelge 1. Kire¢ uygulamalarinin yaprak boyuna (cm) etkisi

Genotip Kontrol %S %10 %20 %40

Orientalis 3 4.18 ¢ 3.14 de 2.67 ed 1.98 f 1.64 ¢
Orientalis 4 3.29 de 299 ¢ 2.53¢ 223 ¢ 0.00d
Orientalis 5 3.72 cd 3.57cd 320 ¢ 3.38¢ 2.32b
Orientalis 10 342 cd 3.70 ¢ 2.93 cd 243d 0.00d
Turcomanica 2 3.10de 2.88 ef 1.83f 0.00 g 0.00d
Turcomanica 3 2.57e 2.41 fg 1.77 f 0.00 g 0.00d
Turcomanica 6 2.94 de 230 g 1.56 £ 0.00 g 0.00d
GF 677 11.54 a 7.80 a 7.69 a 498 a 395a
TEXAS 7450 520b 4.15b 391b 0.00d
LSD (%5) 0.81 0.49 0.36 0.14 0.13

Denemede yer alan yabani badem genotiplerinde yaprak eni 6l¢iim sonuglart Cizelge 2°de
verilmistir. Yaprak uzunlugunda da oldugu sekilde GF 677 anaci ve Texas badem c¢esidine ait
cogiirlerde yapraklar 4. orientalis ve A. turcomanica genotiplerine gore daha genis olmustur. A.
orientalis tiirline ait kontrol bitkilerinde yaprak eni 1 cm’nin iizerinde olurken, A. turcomanica’nin
kontrol bitkilerinde bu deger 1 cm’nin altinda gergeklesmistir. 4. orientalis ve A. turcomanica
genotiplerine ait ¢ogiirlerde oldugu sekilde kontrol olarak kullanilan GF 677 ve Texas badem ¢esidine
ait ¢ogiirlerin kontrol bitkilerinde de yapraklarin daha genis oldugu goriilmistiir. Coglirlerin
yetistikleri ortamdaki kire¢ orani arttikca yaprak enleri azalmistir. Orientalis 5 genotipinin kiregten
fazla etkilenmedigi gerek yaprak uzunlugu gerekse yaprak eni kire¢ orani arttikca 6teki genotiplere
kiyasla daha az degismistir.

85



Uluslararas1 Anadolu Ziraat Miihendisligi Bilimleri Dergisi / 2023, 5(4): 83-87 Arastirma Makalesi

Cizelge 2. Kire¢ uygulamalarinin yaprak enine (cm) etkisi

Genotip Kontrol %S %10 %20 %40

Orientalis 3 1.34 ¢ 1.12d 0.87d 0.68 ¢ 0.44

Orientalis 4 1.23¢ 1.17 cd 0.85d 0.63 ¢ 0.00d
Orientalis 5 1.31¢c 1.30 ¢ 0.88d 1.03b 0.71b
Orientalis 10 1.20 ¢ 1.20 cd 1.06 ¢ 0.78d 0.00d
Turcomanica 2 0.87d 0.75¢ 043 f 0.00 f 0.00d
Turcomanica 3 0.51¢e 039f 036f 0.00 f 044 c
Turcomanica 6 0.93d 0.82¢ 0.55¢ 0.00 f 0.00d
GF677 349 a 191 a 2.11a 1.38a 1.35a
TEXAS 1.80 b 1.51b 1.29b 0.97 ¢ 0.00d
LSD (%5) 0.17 0.15 0.10 0.05 0.03

Bayazit (2007) Sanlurfa iline ait Birecik ilgesinde dogal olarak bulunan Amygdalus orientalis
Mill. tiirii igerisinde yer alan tiplerde yaprak boyunun 1.50 cm ile 3.69 cm; Amygdalus turcomenica
Lincz. tiirii i¢erisinde bulunan tiplerde ise ortalama yaprak boyunun 1.57 cm ile 1.91 cm arasinda
degistigini bildirmistir. Arastirict Amygdalus orientalis Mill. tiirli icerisinde bulunan tiplerde ortalama
yaprak eninin ise 0.77 cm ile 1.38 cm, Amygdalus turcomenica Lincz. tiirli igerisinde bulunan tiplerde
ortalama yaprak eninin 0.24 cm (Tip 5) ile 0.35 cm (Tip 8) arasinda degistigini bildirmistir.

Gergeklestirilen bu arastirmada kontrol bitkilerinden yaprak boyu ve enine iliskin elde edilen
degerlerin arastiricinin belirtmis oldugu degerlerle uyumlu oldugu gériilmektedir.

Denemede yer alan yabani badem genotiplerinde yaprak alani 6l¢iim sonuglar1 Cizelge 3’de
verilmistir. Yabani badem tiirlerine ait genotiplerden elde edilen yaprak alani dl¢lim sonuglarinin
ortalamalar1 arasindaki farkliliklar da istatistiki olarak 6nemli olmustur. Cizelgeden de goriilebilecegi
gibi yaprak uzunlugu ve genisligi oranlarina bagli oldugu i¢in yaprak alani kontrol olarak kullanilan
GF 677 (25.46 cm?) ve Texas (9.19 cm?) genotiplerinde yiiksek olmustur. Yaprak alan1 degerleri A.
orientalis genotiplerinde 3 cm?*’nin iizerinde olurken, bu deger A. turcomanica genotiplerinde diisiik
olmustur. Ozellikle Turcomanica 3 genotipinde bu degerin (0.84 cm?) diisiikliigii dikkat ¢ekmistir.

Yaprak uzunlugu ve genisligi 6l¢iimlerinde de oldugu sekilde denemede yer alan tiim badem
genotiplerinde ve kontrol bitkilerinde saksilardaki kire¢ orani arttik¢a yaprak alani azalmistir. %5
kire¢ uygulamasinda A. orientalis genotipleri fazla etkilenmezken, 4. turcomanica genotiplerinin de
az etkilendigi goriilmiistiir. Ozellikle Orientalis 5 ve Orientalis 10 genotiplerinin %5, %10 ve %20
kire¢ oranlarinda tepkilerinin fazla degisiklik gostermedigi yaprak uzunlugu, eni ve alaninda
degisimin az oldugu goriilmiistiir. Bununla birlikte Orientalis 5 ve Orientalis 3 genotiplerine ait
cogiirlerin %40 kire¢ iceren ortamlarda da yasayabildikleri goriilmiistiir. Benzer sekilde GF 677
anacina ait c¢ogiirlerinde artan kire¢ oranina tepki olarak yaprak alaninda azalmalar meydana
gelmesine karsin, %40 kireg igeren ortamda da yetisebildikleri goriilmiistiir.

Cizelge 3. Kirec uygulamalarinin yaprak alanma (cm?) etkisi

Genotip Kontrol %S %10 %20 %40

Orientalis 3 378 ¢ 2.37 cd 1.65cd 0.98 ¢ 0.53 ¢
Orientalis 4 3.01d 2.67 ¢ 1.50 cd 0.85¢ 0.00d
Orientalis 5 3.39cd 323 ¢ 2.02 ¢ 2.51b 1.05b
Orientalis 10 2.90d 322¢ 2.0l ¢ 1.38 ¢ 0.00d
Turcomanica 2 2.19¢ 1.59 de 0.71d 0.00d 0.00d
Turcomanica 3 0.84 f 0.65¢ 0.52d 0.00d 0.00d
Turcomanica 6 1.99¢ 1.32¢ 0.63d 0.00d 0.00d
GF677 2546 a 10.19 a 10.68 a 487 a 385a
Texas 9.19b 5.26b 3.55b 2.45b 0.00d
LSD (%5) 0.66 1.04 1.14 0.70 0.14
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Sonug¢

Yanlis sulama ve gilibrelemeye bagl olarak tarim arazilerinin tuzlulagsmasi ve kire¢lenmesi, bu
denli topraklarda yetistiricilik i¢in uygun anag ve ¢esit se¢cimin zorunlu kilmaktadir. Bu durum kiiresel
iklim degisikligi gz oniinde bulunduruldugunda daha da 6nem arz etmektedir. Bu agidan yabani
badem tiirlerinin kirece orta diizeyde dayanmikli olduklar1 goriilmektedir. Buna karsilik tarim
arazilerindeki azalmalara karsilik niifus artis1 tarimsal iirlinlerde verim artisini zorunlu hale
getirmektedir. Bu durumun en kestirme ¢oziimii ise birim alanda ¢ok sayida bitki yetistirmek ve
yiiksek oranda iirlin elde etmektir. Bu agidan, yabani badem tiirlerinin Prunus tiirleri ile 6zellikle de
bademe bodur anag olarak kullanilmasi ¢ok 6nemlidir

Cikar Catismasi Yazarlar bu makale i¢in herhangi bir ¢ikar ¢atismasi bildirmemislerdir.
Yazarlar Katkis1 Tiim yazarlar esit katki sunmuslardir.
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