6th International

Agnculture Congress

PROCEEDINGS BOOK

31 AUGUST -4 SEPTEMBER 2023

KOSOVO/PRIZREN




6" International Agricultural Congress

31 August — 4 September 2023

https://www.utak.azimder.orq.tr

Editors

Asst. Prof. Dr. Levent KIRCA
Asst. Prof. Dr. Tuba BAK

Asst. Prof. Dr. Ridvan UCAR



https://www.utak.azimder.org.tr/

6" International Agricultural Congress

31 August — 4 September 2023

https://www.utak.azimder.orq.tr

The contents of this Proceedings Book are solely those of the authors.

© All rights reserved.

E-printed in October 2023
ISBN 978-625-98935-0-1
Cover Design: Levent KIRCA

No part of this book may be reprinted or reproduced or utilized in any form or by any electronic,
mechanical or any other means, now known or hereafter invented, including photocopying and
recording, or in any form of information storage or retrieval systems, without permission from
the publishers.

Web: https://utak.azimder.org.tr

Contact: utakcongress@gmail.com



https://www.utak.azimder.org.tr/

6" International Agricultural Congress

31 August — 4 September 2023

https://www.utak.azimder.orq.tr

Degerli Bilim insanlari ve arastiricilar,

Goniil ve kiltir cografyamizin 6nemli merkezlerinden biri olan Prizren / Kosova’da
Pamukkale Universitesi 6nciiliigii ve Prizren Ukshin Hoti Universitesi’nin ev sahipliginde,
Kahramanmaras Siit¢ii Imam Universitesi, Hatay Mustafa Kemal Universitesi, Yozgat
Bozok Universitesi ve Moldova Komrat Devlet Universitesi isbirligi ile 31 Agustos-4 Eyliil
2023’de gerceklestirdigimiz VI. Uluslararas1 Tarim Kongresi’ne verdiginiz desteklerle
kongre bildiri Ozetleri kitapgigi hazirlanmig ve kongre web sayfasinda online olarak
yaymlanmigtir. Aramizda bulunarak kongremize vermis oldugunuz destekten dolay1

tesekkiirlerimizi sunariz.

Prof. Dr. Turan KARADENIZ

Kongre Bagkani



https://www.utak.azimder.org.tr/

6" International Agricultural Congress

31 August — 4 September 2023

https://www.utak.azimder.orq.tr

Organization Committe

Prof. Dr. Turan KARADENIZ
Prof. Dr. Yavuz GURBUZ
Prof. Dr. Fatih KILLI
Prof. Dr. Kazim MAVI
Assoc. Prof. Dr. Albana PLAKIQI-MILAIMI
Asst. Prof. Dr. Levent KIRCA
Asst. Prof. Dr. Tuba BAK
Asst. Prof. Dr. Berna DOGRU COKRAN
Asst. Prof. Dr. Muharrem ARSLAN
Asst. Prof. Dr. Tahsin BEYCIOGLU
Asst. Prof. Dr. Ridvan UCAR
Asst. Prof. Dr. Tansu USKUTOGLU
Asst. Prof. Dr. Emrah GULER
Asst. Prof. Dr. Mehmet Akif OZCAN
Res Asst. Derya KILIC
Lecturer Dr. Alper Talha KARADENIZ



https://www.utak.azimder.org.tr/

6" International Agricultural Congress

31 August — 4 September 2023

https://www.utak.azimder.org.tr

Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.

Scientific Committe

Muharrem OZCAN (Tiirkiye)
Bekir Erol AK (Tiirkiye)

Maria Luisa BADENES (Spain)
Valerian BALAN (Moldova)
Rahmi TURK (Tiirkiye)

Yasar KARADAG (Tiirkiye)
Mehmet Atilla ASKIN (Cyprus)
Safder BAYAZIT (Tiirkiye)
Ibrahim BAKTIR (Cyprus)

Patrik BURG (Czech Republic)
Osman CETINKAYA (Tiirkiye)
Oguzhan CALISKAN (Tiirkiye)
Duran KARAKAS (Tiirkiye)
Ferhat MURADOGLU (Tiirkiye)
Kagan KOKTEN (Tiirkiye)

Liitfi PIRLAK (Tiirkiye)

Halil Giiner SEFEROGLU (Tiirkiye)
Zeynel DALKILIC (Tiirkiye)
Taspolat RACABOV (Uzbekistan)
Cafer GENCOGLAN (Tiirkiye)
Erdal Necip YARDIM (Tiirkiye)
Anar HATAMOV (Azerbaijan)
Fatih SEN (Tiirkiye)

Kenan Sinan DAYISOYLU (Tiirkiye)
Ahmet Erhan OZDEMIR (Tiirkiye)
Shawn MEHLENBACHER (USA)
Onder TURKMEN (Tiirkiye)
Koray OZRENK (Tiirkiye)

Prof. Dr. Abdullah OKSUZ (Tiirkiye)

Prof. Dr. Nicolae TARAN (Moldova)

Prof. Dr. Kourush VAHDATI (Iran)

Prof. Dr. Goksel OZER (Tiirkiye)

Prof. Dr. Ahmet AYGUN (Tiirkiye)

Assoc. Prof. Dr. Ekrem GJOKAJ (Kosova)
Assoc. Prof. Dr. Faruk BOJAXHI (Kosova)
Assoc. Prof. Dr. Nol KRASNIQI (Kosova)
Assoc. Prof. Dr. Omer Siiha USLU (Tiirkiye)
Assoc. Prof. Dr. Giilsiim YALDIZ (Tiirkiye)
Assoc. Prof. Dr. Igor IANAK (Moldova)
Assoc. Prof. Dr. Oguz PARLAKAY (Tiirkiye)
Assoc. Prof. Dr. Ali Rahmi KAYA (Tiirkiye)
Assoc. Prof. Dr. Haroon KHAN (Pakistan)
Assoc. Prof. Dr. Nezih OKUR (Tiirkiye)
Assoc. Prof. Dr. Osman GEDIK (Tiirkiye)
Asst. Prof. Dr. Fulya UZUNOGLU (Tiirkiye)
Asst. Prof. Dr. Hayri SAGLAM (Tiirkiye)
Asst. Prof. Dr. Kemal CELIK (Tiirkiye)

Asst. Prof. Dr. Mehmet Akif OZCAN (Tiirkiye)
Asst. Prof. Dr. Mustafa DIDIN (Tiirkiye)
Asst. Prof. Dr. HUSEYIN CAYAN (Tiirkiye)
Dr. Yilmaz BOZ (Tiirkiye)

Dr. Azhar Hussain NAQVI (Pakistan)

Dr. Merce ROVIRA (Spain)

Dr. Andrey SHTRIBU (Ukraine)

Dr. Tatajana KOKAJ (Albania)

Dr. Giilay BESIRLI (Tiirkiye)

Vi



https://www.utak.azimder.org.tr/

Content
Determination of Stink Bugs Damage Rate on Kernels in Eastern Marmara Hazelnut Orchards of

Tirkiye 9
Ismail Oguz OZDEMIR 9
Farkh Pamuk Genotiplerinin (Gossypium Spp.) Mote Olusturma Potansiyeli Yoniinden
Degerlendirilmesi 13
Fatih KILLI, Tahsin BEYCIOGLU, Nedim GULFIDAN 13
Leonardit, Gidya ve Kompostun Amonyum (NH,) Sorpsiyon Kapasitesinin Belirlenmesi -------------- 25
Kiibra DISKAYA, Kadir SALTALI 25
Bezelye Islahinda Diallel Melezleme Teknigi 34
Duygu USKUTOGLU, Leyla iDIKUT 34
The Method Used to Determine the Leaf Area of Sweet Cherry Trees 41
Valerian BALAN, Vasile SARBAN, Corneliu BUZA, Dumitru TALPALARU, Stanislav RUSSU ------------ 41
Soya Fasulyesi Bitkisinin Tiirkiye’ de Uretim Potansiyeli ve Uretimde Karsilasilan Sorunlar---------- 47
Ali Rahmi Kaya Tahsin BEYCIOGLU 47
Tiirkiye’nin Son Yillardaki Yemeklik Tane Baklagil Uretim Durumu 57
Ridvan UCAR 57
Current Developments of Gynogenesis Studies in Onion (Allium cepa L.) in Turkiye ------------------- 65

Faika YARALI KARAKAN, Merve Arefe YiGiT, Berna ERGUN CETIN, Emrullah GULDEMIR, Ergiin

DOGANGUZEL, S. Sebnem ELLIALTIOGLU 65
Parthenogenetic Embryo Induction in Different Zucchini Genotypes by Irradiated Pollen Technique
75
Merve YiGIT, Hanimsah TUNALI, Tugba Zeynep CARDAK, Fatma Nur ALTINDAG, Emre SEKER, Ergiin
DOGANGUZEL, S. Sebnem ELLIALTIOGLU 75
Determination of CMV, ZYMV and Powder Mildew Resistance of Some Pickled Cucumber
Backcrossed Populations via Molecular Markers 81
Hasan PINAR, Hulya ERARSLAN and Nedim MUTLU 81
Torfun, Dogal Yem Katki Maddesi Olarak Etkinligi ve Kanatli Hayvan Besleme Kullanimi ------------- 85
Yavuz GURBUZ 85

The Influence of Environmental Conditions on Grape Leaf Parameters and Productivity of the Wine

Variety Viorica of Moldovan Selection 95
Ana GRIBCOVA, Serghei KISILI, Alvina CEBAN, Angela DUMITRAS 95
Diyarbakir ili Toprak ve Su Kirliliginin Potansiyel Durumu 100
Mehmet Can DIKIiCi, Koray OZRENK 100
Morphologic Value of Fenotypic And Genotypic Persimmon in Albania Country 110
Tatjana Kokaj 110

vii




Onarici Tarim ve Uygulama Yontemleri 115

Tahsin BEYCIOGLU Fatih KILLI 115
Ulkemiz Tahil Uretim Verilerinin irdelenmesi;2010-2022 Yillari Ornegi 121
Ridvan UCAR 121
Kahramanmaras Sartlarinda Bazi Tek Yillik Cim (Lolium multiflorum Lam.) Cesitlerinin Bitkisel
Ozelliklerinin Belirlenmesi Uzerine Bir Arastirma 131
Mustafa Nur TASSEVER, Omer Sitha USLU 131
Productivity and Meat Quality of Broiler Chickens Using a Feather Feed Meal 136
Larisa CAISIN, Ludmila BIVOL, Jehad Aljabar Hassan AL KHATIB 136
Diyarbakir Kosullarinda Bugdayin (Triticum aestivum L.) Azotlu ve Fosforlu Giibre isteginin
Belirlenmesi 146
Mehmet Can DiKiCi, Mehmet Ali BOZKURT 146
Kati Hal Fermentasyon Teknolojisinin, Bazi Yem Kaynaklarinin Yem Degerini Artirmada Kullanilmasi
ve Hayvan Beslemede Etkisi 160
Yavuz GURBUZ, Mehmet CETIN 160
Besleyici Filmi Teknigi (NFT) Otomasyon Sistemde Kullanilan Dozaj (Peristaltik) Pompalarinin
Kalibrasyonu 175
Cafer GENCOGLAN, Serpil GENCOGLAN 175
Aspir (Carthamus tinctorius L.) Cigeklerinden Elde Edilen Hydroxysafflower Yellow A Bilesiginin
Biyolojik Aktivitesi 184
Tansu USKUTOGLU 184
Yer Agelyasinda (Clarkia amoena) Bitki Gelisimi ve Ciceklenme Uzerine Farkl Yetistirme
Ortamlarinin Etkisi 189
Muharrem ARSLAN, Turan KARADENIZ 189

viii




Determination of Stink Bugs Damage Rate on Kernels in Eastern Marmara Hazelnut
Orchards of Tiirkiye

Ismail Oguz OZDEMIR

Sakarya University of Applied Sciences, Faculty of Agriculture, Department of Plant Protection, Sakarya,
Tiirkiye

*Sorumlu yazar: oguzozdemir@subu.edu.tr.

Abstract

Stink bugs (Hemiptera: Pentatomidae, Coreidae, Acanthosomatidae) are economically important pests
in hazelnut orchards of Tiirkiye, the world's largest hazelnut producer and exporter. The Palomena
prasina (Pentatomidae) is the most significant species among these bugs, which have more 15 species
in Turkish hazelnut orchards, with a density of nearly 85% above the economic damage threshold in all
orchards. These bugs cause necrotic kernel damage, which is a major issue in exports, as well as a variety
of damage (prematurely dropped, empty and grey-black nuts, shriveled kernels) that reduces hazelnut
yield and quality throughout the season by piercing in and sucking the hazelnut fruits. In this study,
which was conducted in 2022, 1 kg of hazelnuts were collected at harvest time from each of 34 randomly
selected orchards in Sakarya province's Hendek (9), Karasu (11) and Kocaali (14) districts, one of
Turkey's significant hazelnut production areas, and brought to the laboratory. Hazelnuts were harvested
from each orchard and 100 hazelnut kernels from each were checked for feeding damage. The hazelnut
kernels were sliced into two equal pieces, individually, and their internal damage was assessed. The
presence of necrotic tissues in hazelnut kernels as evidence of bug feeding was used to determine the
damage. The damage rate for hazelnut kernels was determined to be 1.82+0.28% for overall study area.
This damage rate was determined to be 1.55+0.33% for Hendek, 3.00+0.68% for Karasu, and
1.07+0.22% for Kocaali.

Keywords: Insect, Stink bugs, Damage, Necrotic kernel, Hazelnut

Tiirkiye’nin Dogu Marmara Findik Bahgelerinde i¢ Findik Uzerine Pis Kokulu Boceklerin
Zarar Oraninin Belirlenmesi

0Oz

Diinya’nin en biiyiik findik iireticisi ve ihracatgisi olan Tiirkiye’de, findik bahgelerinde pis kokulu
bocekler (Hemiptera: Pentatomidae, Coreidae, Acanthosomatidae) ekonomik olarak Onemli
zararlilardir. Tirkiye findik bahgelerinde 15’ten fazla tiirii bulunan bu bocekler igerisinde Palomena
prasina yaklasik %85 yogunluk ile findik bahgelerinin tiimiinde ekonomik zarar esiginin iizerinde
bulunmas: bakimindan en 6énemli tiirdiir. Bu bocekler tiim sezon boyunca findik meyvelerini sokup
emerek verim ve kaliteyi etkileyen birka¢ zarar tipi (erken dokiim, sarikaramuk, karakaramuk ve
burusuk i¢) yani sira ihracatta onemli bir sorun olan lekeli i¢ zararina sebep olmaktadir. 2022 yilinda
yiiriitiilen bu calismada, Tiirkiye’nin 6nemli findik iiretim alanlarindan Sakarya ilinin Hendek (9),
Karasu (11) ve Kocaali (14) ilgelerinden rastgele segilen 34 bah¢eden hasat zamaninda 1 kg findik
toplanarak laboratuvara getirilmistir. Her bir bah¢eden hasat edilen findiklarin kabuklar1 kirilarak
bunlardan 100 i¢ findik beslenme zarar1 igin kontrol edilmistir. i¢ findiklar, giyotin ile ayr1 ayri 2 esit
pargaya boliinmiis ve i¢ zarar agisindan degerlendirilmistir. I¢ findiklardaki zarar, bocek beslenmesinin
kanit1 olarak tanelerdeki nekrotik dokularin varligina gore saptanmistir. Tiim ¢aligma alaninin geneli
i¢in i¢ findikta zarar oran1 %1.82+0.28 olarak belirlenmistir. Bu zarar oran1 genel olarak Hendek igin
%1.55+0.33, Karasu igin %3.00£0.68 ve Kocaali i¢in %1.07+0.22 olarak saptanmistir.

Anahtar kelimeler: Bocek, Pis kokulu bécekler, Zarar, Lekeli i¢, Findik

Introduction

Tiirkiye, the hazelnut's motherland, is the world's leader, supplying 62% of global hazelnut production
and nearly 75% of exports (FAO, 2022). Thus, hazelnut contributes significantly to the national




economy and directly impacts the livelihoods of around 500,000 hazelnut producing families
(Hekimoglu and Altindeger, 2019).

Although Tiirkiye is the leading hazelnut producer, its yield per unit area is lower than that of the United
States, Georgia, Italy, and Azerbaijan (FAO, 2022). Some pests and diseases are among the most
significant factors affecting hazelnut productivity, in addition to geographical and agronomic reasons
(Tuncer and Ecevit, 1997; AliNiazee, 1998). Although there are hundreds of insect and mite species in
Tiirkiye hazelnut orchards, a number of harmful species are regarded as economically important pests
because they reduce quality and yield (Tuncer and Ecevit, 1997). In particular, more than 15 stink bugs,
which are from the Hemiptera: Pentatomidae, Coreidae, and Acanthosomatidae cause considerable yield
and kernel quality losses by feeding directly on hazelnut fruits (Tavella et al., 1997, 2001; Tuncer et al.,
2005). Palomena prasina L. (Pentatomidae) from these stink bugs has a prevalence of approximately
85% in all hazelnut production areas of Tiirkiye and is generally over the economic damage threshold
(Tuncer et al., 2005). These stink bugs cause a variety of damage by piercing in and sucking the nut
fruits. It results in prematurely dropped during the early season, gray-black and empty hazelnut shells
during shell development, and necrotic and shriveled kernel damages during internal development (Kurt,
1975; Saruhan and Tuncer, 2010). Necrotic kernels' sterol, fatty acid content, and antioxidant activities
have been altered by the bugs's saliva when it is injected during feeding (Ozdemir et al., 2023; Memoli
et al., 2017). While the necrotic kernel damage caused by these bugs was 20% in a 5-year study
conducted by Tuncer et al. (2005) in Tiirkiye, Ak et al. (2018) reported that this damage rate ranged
between 3.79-11.53% in recent years, causing significant economic losses.

Because hazelnuts are sold in shell to factories, the damage type is not realized and is not considered by
farmers during the season. Therefore, farmers cannot usually take any control measures against stink
bugs. The shelling process will expose this damage after harvest, and cutting will make visible those
that are still hidden. Even when different separation procedures (machine and hand) are applied, there
are complaints of necrotic kernel damage in the sector. This drop-in quality has to be carried by exporters
(Ak et al., 2018).

With this study, it was aimed to determine the damage rate of stink bugs on the kernel in Sakarya, one
of Tiirkiye's main hazelnut production provinces.

Material and Method

The damage rate on hazelnut kernels caused by stink bugs was determined by sampling 34 randomly
chosen orchards in Karasu (11 orchards), Hendek (9 orchards), and Kocaali (14 orchards) districts of
Sakarya province in 2022. 1 kilogram (approximately 430-480) of hazelnut samples were collected from
each orchard at harvest time and brought to the laboratory. The shells of mature hazelnuts were cracked,
and 100 kernels were chosen at random, sliced into two equal parts, and examined for necrotic damage.
The presence of necrotic areas in the hazelnut kernel was taken into account as evidence of damage
(Figure 1) (Ak et al., 2018).

Figure 1. Hand operated kernel cutter (left) and necrotic kernel damage caused by stink bugs (right).
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Results and Discussion

The average rate of necrotic kernels caused by stink bugs in Sakarya in 2022, including all districts, was
1.82%. Among the three districts where the study was conducted, the highest damage rate was
determined to belong to Karasu with 3%, followed by Hendek with 1.55% and Kocaali with 1.07%
(Table 1).

Table 1. Mean kernel damage caused by stink bugs in Sakarya hazelnut orchards of Tiirkiye
Mean + (SE) of necrotic kernels

Province Districts No of orchards

(%)
Hendek 9 1.55+0.33
Karasu 11 3.00+0.68
Sakarya Kocaali 14 1.0740.22
Total 34 1.82+0.28

Several studies have shown that necrosis occurs as a result of stink bugs’ feeding hazelnut kernels (Kurt,
1975; Tavella et al., 1997; Tuncer et al., 2005). Both biological stages of these bugs, namely nymphs
and adults, can cause this specific type of damage (Ak et al., 2018). Because the hazelnut kernels
evaluated in this study were collected without taking stink bug species into consideration, this damage
can be attributed to all bug species that caused the similar damage type. But since P. prasina is the
species that is most prevalent in Turkish hazelnut orchards, followed by Gonocerus acuteangulatus,
these species may be responsible for an important part of the damage (Tuncer et al., 2005). Similarly, in
addition to these species, the invasive Halyomorpha halys, which has recently become a global threat to
hazelnuts, has been reported to cause the same damage in Italy, Georgia, and the United States (Tavella
et al., 1997; Hedstrom et al., 2014; Bosco et al., 2018). Although the existence of the invasive species
is known in the province where the present study was conducted in Tiirkiye (Ozdemir and Tuncer, 2021),
there has been no study on its distribution and density in hazelnut orchards in the province.

Previous studies on necrotic kernel damage in Tiirkiye indicated an average of 5.1% in factory samples
by Kiper and Yiicetin (1971), 5% in unsprayed plots by Tuncer et al. (2002), and damages ranging from
1.92% to 20% by Tuncer et al. (2005). This ratio was determined to be between 3.86 and 11.68% in the
unsprayed hazelnut producing areas of eastern Marmara, where the present study was carried out
(Tuncer et al., 2009). Additionally, the damage rate from randomly chosen orchards in Sakarya province
between 2014 and 2016 was 5.43, 5.84, and 12.47, respectively (Ak et al., 2018). Although the damage
rate in the present study, which was conducted in a single year, ranges between 1.07% and 3% in
different districts, it is usually consistent with other studies conducted in the same province.
Furthermore, it should be noted that this damage, which has a direct relation to the bug population, may
fluctuate over the years, and that the rate of sprayed orchards may be significant owing to the province's
rising interest in hazelnut production.

Conclusion

The findings of this one-year study show that stink bugs cause modest damage to hazelnut kernels in the
orchards sampled. Currently, only chemical insecticides are used to control these stink bugs. When
considering hazelnut producing areas within the scope of the country, sustainable, alternative, and eco-
friendly management strategies are required.
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Farkh Pamuk Genotiplerinin (Gossypium Spp.) Mote Olusturma Potansiyeli Yoniinden
Degerlendirilmesi

Fatih KILLI'*, Tahsin BEYCIOGLU?% Nedim GULFiDAN!

LSiitcii Imam Unive.;jsitesi Ziraat Fakiiltesi Tarla Bitkilerei Béliimii, Kahramanmaras, Tiirkiye
2Pamukkale Universitesi Ziraat Fakiiltesi Tarla Bitkileri Boliimii, Denizli, T tirkiye

*Sorumlu yazar: theycioglu@pau.edu.tr

Oz
Stratejik bir iirlin olan pamuk, olduke¢a farkli kullanim alanlarina sahiptir. Lifleri tekstil sanayinin,
tohumlar1 yag sanayinin ve geriye kalan kisimlar ise hayvancilik sektdriiniin (yem sanayi) énemli
hammaddesini olusturmaktadir. Kiitlii pamuktan ortalama %35-45 arasinda lif elde edilmektedir. Kiitlii
pamuktaki mote yogunlugu elde edilecek lif pamugun kalitesini etkileyen 6nemli bir 6zelliktir. Pamuk
genotipi ve ¢evre kosullart bu 6zelligin olusumunda etkili olmaktadir. Mote’ler déllenmemis veya
olgunlagsmamis tohum taslaklar1 (ovul) olup, neplesmeye neden olarak iplik ve kumas kalitesini olumsuz
yonde etkilemektedirler. Bu calisma 2018 ve 2019 yillarinda 200 farkli pamuk genotipi ile
Kahramanmaras kosullarinda yiiriitiilmiis ve genotipler lillede mote sayist ve kiitlii pamuktaki mote
yogunlugu yoniinden degerlendirilmistir. Genotipler arasinda liillede mote sayisi ve kiitli pamuktaki
mote yogunlugu yoniinden dnemli farkliliklarin oldugu belirlenmistir. Genotiplerin lillede mote sayist
degerlerinin 0.03—1.20 adet, mote yogunlugu degerlerinin ise %0.4-16.8 arasinda degistigi
belirlenmistir. Caligma sonucunda incelenen 6zellikler yoniinden pamuk genotipleri arasinda oldukga
genis bir varyasyonun bulundugu, bu varyasyonlarin degerlendirilerek iiretimi yapilan gesitlerin
tyilestirilmesi ya da yeni ¢esitlerin 1slahinin miimkiin olabilecegi belirlenmistir.
Anahtar kelimeler: pamuk, tekstil, mote yogunlugu

Evaluation of Different Cotton (Gossypium Spp.) Genotypes for Mote Formation
Potential

Abstract

Cotton, which is a strategic product, has quite different uses. Its fibers constitute the important raw
material of the textile industry, its seeds for the oil industry, and the rest of it for the livestock industry
(feed industry). An average of 35-45% lint fiber is obtained from seed cotton. The mote density in the
seed cotton is an important feature that affects the quality of the fiber cotton to be obtained. Cotton
genotype and environmental conditions are effective in the formation of this feature. Motes are
unfertilized or immature ovules and they negatively affect yarn and fabric quality by causing nep. This
study carried out in Kahramanmaras (Tiirkiye) conditions to evaluate in terms of mote number and mote
frequency in seed cotton with 200 different cotton genotypes in 2018 and 2019. It was determined that
the significant differences among the genotypes in terms of mote number and mote frequency. Mote
number values of the genotypes ranged from 0.03 to 1.20 units, and the mote frequency values ranged
between 0.4-18.6%. As a result of the study, it has been determined that there is a wide variation among
cotton genotypes in terms of the characteristics examined, and it is possible to improve the produced
varieties or breeding new varieties by evaluating these variations.
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Giris

Pamuk lifinde uzunluk, incelik, mukavemet, tiniformite, kisa lif icerigi, elastikiyet, neplesme 6zelligi,
mote igerigi, verim ve randiman gibi birgok 6zellik tekstilci ve iiretici agisindan 6ne ¢ikmaktadir. Bunlar
icerisinde verim, tohum ve mote ile ilgili 6zellikler tarlada yetistiriciyi, ¢ir¢irlama sonrasi ise 6zellikle
life gecen mote miktari tekstilciyi yakindan ilgilendirmektedir (Killt ve Serefoglu, 2005). Pamukta koza
basina tohum sayisi, verim ve lif kalitesi ile iligkili olup koza basina karpel sayis1 ve her bir karpeldeki
ovul sayisinin bir sonucu olarak olugmaktadir (Stewart, 1986). Koza basina tohum sayisindaki

13




farkliliklar ya dollenme eksikligi ya da dollenme sonrasi embriyo gelisiminin son bulmasi ile
gerceklesmektedir. Cesit ve cevre kosullarinin her ikisi koza bagina tohum sayisindaki farkliliklar
iizerinde etkili olabilmektedir. Hava kosullari, ovul gelisimi, polen dagilimi1 ve canliligi dollenme
tizerine etki etmektedir (Fisher, 1973). Moteler, dollenmemis ya da déllenmeden kisa bir siire sonra
embriyo gelisiminin durdugu ovuller olarak tanimlanmaktadir (Davidonis ve ark., 2000). Kiitli
pamuktaki mote yogunlugu {izerine, genotip ve ¢evre kosullar etkili olmaktadir (Davidonis ve ark.,
2000). Kitlii pamuktaki mote sayis1 6zerine genotipik etkinin %71, ¢evresel etkinin %29 oldugu
belirtilmistir (Bolek ve ark., 2007). Moteler sahip oldugu lif uzunluguna gére kisa ve uzun lifli moteler
olarak ayrilmaktadir. Déllenme sonrast embriyo gelisiminin durmasi uzun lifli mote olusumunu tesvik
etmektedir (Davidonis ve ark., 2000). Kisa lifli moteler lif temizleyicileri ile uzaklastirilabilmekte
(Baker and Griffin, 1984), ancak uzun lifli moteler balya pamuga gegebilmektedir. Bunlarin lif
olgunluklar farkli oldugu icin egirme asamasinda bircok sorunlar olusturabilmektedir (Davidonis ve
ark., 2002; Killi ve Tursun, 2007). Olgunlasmamis lifler, olgun liflere goére daha ince yapida olup
neplesmeye kars1 daha egilimlidirler. Koza bagina mote sayis1 arttig1 zaman kiitlii pamuktaki mote sayis1
artar, bu durum lif pamuktaki neps miktarinin artisina neden olur (Saranga ve ark., 1998).

Beyaz altin olarak adlandirilan pamuk, tarim sektoriine ve iilke ekonomisine, yillik olarak ortalama 17-
20 milyar dolar dolaylarinda katma deger saglamaktadir. Ulkemizde bugiine kadar yapilan ¢alismalarda
daha ¢ok kiitlii pamuk verimi {izerinde durulmus, son donemlerde yapilan ¢alismalarda ise lif kalitesine
agirlik verilmeye baglanmistir. Lif kalite 6zellikleri olarak uzunluk, incelik, mukavemet, iiniformite,
kisa lif orani, renk ve parlaklik iizerinde durulmakta, ancak ¢ircirlama sonrasi lif pamuga karisarak
nepslesemeye neden olan mote yogunlugu ihmal edilmektedir. Kiitlii pamuktaki mote yogunlugu
circirlama sonrasi elde edilecek lif pamugun kalitesini etkileyen 6nemli bir 6zelliktir. Ozellikle
¢ir¢irlama sonrasi lif pamuga karigan uzun lifli moteler egirme asamasinda sorunlar olusturabilmektedir.
Ulkemizde oldukga genis bir genetik tabanda mote olusturma potansiyeli ydniinden pamuk
genotiplerinin degerlendirilmesine yonelik bir ¢alisma bulunmamaktadir. Bu ¢alismada 200 farkli
pamuk genotipi mote olusturma potansiyeli (lilede mote sayisi ve mote yogunlugu) yoniinden
degerlendirilmistir.

Materyal ve Metot
Materyal

Aragtirmada 200 Ramuk genotipi (Ek Cizelge 1) materyal olarak kullanilmigtir. Materyal temini Nazilli
Pamuk Arastirma Istasyonu Miidiirliigii genetik stoklarindan ve 6zel firmalardan saglanmigtir.

Yontem

Denemeler Kahramanmaras kosullarinda KSU Ziraat Fakiiltesi Tarla Bitkileri Boliimii arastirma
alaninda, 2018 ve 2019 yili pamuk yetistirme sezonu icerisinde, tesadiif bloklar1 deneme desenine gore
4 tekrarlamali olarak kurulmus ve yiritiilmistiir. Denemenin yiiriitiildiigi Kahramanmaras ili, 37° 11°
ve 38° 36’ kuzey enlemleri ile 36° 15’ ve 37° 42” dogu boylamlar1 arasinda yer almaktadir.
Aragtirmanin yuriitiildigi deneme alaninin 0-30 cm derinlikten alinan toprak orneklerine ait bazi
ozellikler Cizelge 1’de verilmistir.

Cizelge 1. Deneme alani toprak analiz sonuglari (0-30 cm derinliginde) (*)

Tekstiir | Tuzluluk | Organik Kirec Fosfor | Potasyum Toplam
(% Sat.) (%) Madde CaCOs3 (mg/kg) (mg/kg) pH Azot (%)
(%) (Kg/da)
59.4 0.13 2.65 2.19 5.78 112.1 7.53 0.08

(*) Toprak analizleri Kahramanmaras Siit¢ii imam Universitesi Universite-Sanayi-Kamu s birligi
Gelistirme Uygulama ve Arastirma Merkezi laboratuvarinda yapilmigtir.
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Kahramanmaras {ilkemizin Dogu Akdeniz bolgesinde yer alan yazlan sicak ve kurak, kislart 1lik ve
yagish gecen, iklim olarak tipik Akdeniz iklimi 6zelligi gosteren bir ilimizdir. Kahramanmarag’ta
denemenin yiiriitiildigi 2018 ve 2019 yillart aylara ait baz1 iklim (sicaklik, yagis ve nem) verileri
Cizelge 2°de verilmistir.

Deneme alani, sonbaharda pullukla derin olarak siirtilmiis, kis1 bu sekilde gecirdikten sonra tarlanin
yabanci ot durumuna gore ekim dncesinde toprak tavinda iken kiiltivatorle yilizeyden iglenmis ve tapan
¢ekilerek ekime hazir hale getirilmistir. Her gesit 7 m uzunlugunda tek sirali olarak (tohum miktarinin
sinirli olmas1 dolayistyla) mayis aymnin ilk yarisinda elle ekilmis, ekimde sira arasi 70 cm, sira iizeri
uzaklik ise 20 cm olarak ¢ikistan sonra seyreltilmistir. Denemede bakim islemleri (el ¢apasi, seyreltme,
makina c¢apasi ve yabanci ot kontrolii, sulama) gerektigi zamanda yapilmistir. Yetisme siiresi boyunca
2 kez el ve 3 kez traktdr capasi yapilmis ve bitkiler 7 kez karik usulii sulanmistir. Ekim 6ncesi toprak
hazirlama agamasinda dekara 8 kg saf azot ve fosfor uygulanmis, taraklanma déneminde ise {ist giibresi
olarak dekara 8 kg saf azot ilave edilmistir. Yetistirme sezonu igerisinde pamuk bitkileri, emici
boceklere (Afid ve Empoasca) ve yesil kurt zararlisina karg1 2018 yilinda 5 kez, 2019 yilinda 7 kez
ilaclanmigtir. Denemeler kozalarin %601 a¢tig1 donemde 2018 yilinda 4 Ekim, 2019 yilinda 23 Eyliil
tarihlerinde el ile hasat edilmistir.

Cizelge 2. Deneme yillarina iligkin Kahramanmaras ili bazi iklim verileri (Anonim, 2019).

Ortalama Sicaklik (°C) | Ortalama Yagis (mm) Ortalam?O /l(\)l)lspl Nem
Aylar 2018 2019 2018 2019 2018 2019
Ocak 7.40 5.30 155,30 249.90 69,50 73.30
Subat 9.70 7.70 61,50 99 30 69,40 71.90
Mart 14.20 11,10 49,00 99,80 60,80 57.80
Nisan 18.40 14.20 46,30 78.40 45,30 61.80
Mayis 21.70 23.10 52.90 4,00 52,60 44,00
Haziran 25,40 27.20 39,40 6.20 4910 48,00
Temmuz 28,60 28,40 0.30 0.10 46.20 47.20
“Agustos 29.10 29,50 0,00 0.10 43,80 47.70
Eyliil 27.20 26.30 0.60 1.50 38,40 41.20
Ekim 19.80 21.30 115,00 36,60 51.50 55.10
Kasim 12.70 13.50 33.20 39.10 66,70 56.20
Aralik 8.30 8,40 239,50 198,50 79.80 81.90
Toplam 222,50 216,00 793.50 813,50 673.10 686,10
ort. 18.54 18 66.13 67.79 56,09 57.18

Aragtirmada lillede mote sayis1 (adet) ve mote yogunlugu incelenmistir.

Liilede mote sayis1 (adet): Her parselden tesadiifi secilen 10 adet bitkinin 1. ve 5. meyve dallar
arasinda bulunan 1. pozisyondaki 20 adet kozanin ¢enetleri arasindaki liileler el ile ¢ekilerek agilmis,
dollenmemis ve gelismemis tohum taslaklari (uzun ve kisa lifli moteler; Sekil 1) pens yardimiyla alinip
sayilmig ve ortalamasi alinmistir.

Sekil 1. Pamuk kiitliisiinden ¢ikarilmis uzun ve kisa lifli motelerin goriiniimii.
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Mote yogunlugu (%): Her parselden tesadiifi se¢ilen 10 adet bitkinin 1. ve 5. meyve dallar arasinda
bulunan 1. pozisyondaki 20 adet kozanin, liille basina tohum ve mote sayis1 adet olarak belirlenmis ve
asagidaki esitlik yardimiyla hesaplanmustir.

MS
MY (%) = mx 100

Burada;
MY: Mote yogunlugu (%)
MS: Mote sayist (adet)

Aragtirmada elde edilen veriler tesadiif bloklari deneme desenine gore yillar birlestirilerek MSTATC
istatistik programi ile analiz edilmistir. Ortalamalarin karsilastiriimasinda Duncan ¢oklu karsilagtirma
testi uygulanmistir. Genotip sayisinin fazla olmasi dolayisiyla her bir 6zellige iligkin ortalamalar
verilmis, harf gruplandirmalar ise gosterilmemistir.

Bulgular ve Tartisma

Pamuk genotipleri arasinda olduk¢a dnemli varyasyonlarin bulundugu belirlenmistir. Incelenen 200
pamuk genotipinin liilede mote sayisi ve mote yogunluguna iliskin ortalama degerler, onem durumlari
ve degisim katsayilar1 Cizelge 3’de verilmistir. Cizelge 3’den genotiplerin incelenen &zellikler
yoniinden dnemli derecede (p<<0.01) farkli olduklar belirlenmistir.

Cizelge 3. Mote sayis1 ve Mote yogunluguna iliskin ortalama degerler, 6nem durumlar1 ve degisim
katsayilari.

Lillede mote sayisi (adet) Mote yogunlugu (%)
Ortalama 0.6+0.6 8.6+8.2
Genotipler ok o
DK (%) 14.10 11.02

Liilede mote sayis1
Genotiplerin yillara ve iki yillik ortalama sonuglara gore lillede mote sayist degerleri Ek Cizelge 2°de,
genotiplerin ortalama lillede mote sayisi yoniinden dagilimlar1 Sekil 2°de verilmistir.

Liilede mote sayis1 (adet)
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Sekil 2. Liilede mote sayis1 yoniinden pamuk genotiplerinin dagilimi.

Tiim genotipler ilizerinden ortalama lillede mote sayis1 0.6 adet olarak gerceklesmis ve lillede mote sayis1
degerleri 0.03 ile 1.2 adet arasinda degismistir. En yiiksek lillede mote sayisi degerleri sirasiyla Alba
Acala 70, Deltapine 565, Stoneville 618 BBR, Acala 1517 C, Acala SS 2280, NIAB-KIRN, TAM 94 L
25 P1 631441 ve Acala 442 genotiplerinden; en diisiik lillede mote sayisi degerleri ise sirasiyla NIAB
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777, Stoneville 256-315, Giza 75, MNH-786, Giza 59 ve Acala 8 genotiplerinden elde edilmistir.
Calismada elde etmis oldugumuz liillede mote sayis1 degerlerinin yaklasik 0.0 adet ile 1 adet arasinda
bir varyasyon gdstermesi, farkli tiirlerden genotiplerin bulunmasi ve genotip sayisinin olduk¢a fazla
olmasindan kaynaklanmigtir. Genel olarak liillede mote sayisinin hi¢ olmamasi ya da olabildigince az
olmas1 istenmektedir. Moteler, d6llenmemis ya da déllenmeden kisa bir siire sonra embriyo gelisiminin
durdugu ovuller olarak tanimlanmaktadir (Davidonis ve ark., 2000). Liile basina mote sayis1 arttig1
zaman kiitlii pamuktaki mote sayis1 artar, bu durum lif pamuktaki neps miktarinin artisina neden olur
(Saranga ve ark., 1998). Kiitlii pamuktaki moteler lif pamugun kalitesini etkileyen 6nemli bir 6zelliktir.
Mote’ler dollenmemis veya olgunlasmamis tohum taslaklari olup, neplesmeyi artirarak iplik ve kumasg
kalitesini olumsuz yonde etkilemektedirler.

Mote yogunlugu

Genotiplerin yillara ve iki yillik ortalama sonuglara gore kiitlii pamuktaki mote yogunlugu degerleri Ek
Cizelge 2°de, genotiplerin ortalama mote yogunlugu yoniinden dagilimlar1 Sekil 3’de verilmistir.

Mote yogunlugu (%)
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Sekil 3. Mote yogunlugu yoniinden pamuk genotiplerinin dagilima.

Tiim genotipler lizerinden ortalama kiitlii pamuktaki mote yogunlugu %8.6 olarak gerceklesmis ve mote
yogunlugu degerleri %0.4 ile %16.8 arasinda degismistir. En yiiksek mote yogunlugu degerleri Alba
Acala 70, NIAB-KIRN, Stoneville 618 BBR, Deltapine 565, Acala 1517 C, Aden, TAM 94 L 25 P1
631441 ve Acala SS 2280 genotiplerinden; en diisitk mote yogunlugu degerleri ise sirasiyla NIAB 777,
Stoneville 256-315, Giza 75, Giza 59, ve Giza 7 genotiplerinden elde edilmistir. Caligmada elde etmis
oldugumuz kiitlii pamuktaki mote yogunlugu degerlerinin yaklasik %0.4 ile %17 adet arasinda bir
varyasyon gostermesi, farkl: tiirlerden genotiplerin bulunmasi, genotip sayisinin oldukga fazla olmasi
ve bu genotiplerin gevresel degiskenlere 6zellikle sicakliga ve su stresine farkli tepki olusturmasindan
kaynaklanmistir. Boykin (2008), pamuk cesitleri arasinda mote yogunlugu yoniinden Onemli
farkliliklarin bulundugunu bildirmistir. Moteler, d6llenmemis ya da déllenmeden kisa bir siire sonra
embriyo gelisiminin durdugu ovuller olarak tanimlanmaktadir (Davidonis ve ark., 2000). Kiitli
pamuktaki mote sayis1 6zerine genotipik etkinin %71, ¢cevresel etkinin %29 oldugu belirtilmistir (Bolek
ve ark., 2007). Kiitlii pamukta mote yogunlugu artis1 lif pamuktaki neps miktarinin artisina neden
olmaktadir (Saranga ve ark., 1998). Kiitlii pamuktaki moteler lif pamugun kalitesini etkileyen dnemli
bir ozelliktir. Boykin ve ark. (2012), kaliteli iplik {iretimi i¢in ¢ir¢irlama sonrasi lif pamugun uzun
liflere, diisitk miktarda kisa lif, nep, mote, tohum kabugu nepsi ve tohum kabugu parcacik igerigine
sahip olmas1 gerektigini belirtmistir.

Sonug¢

Pamuk genotiplerinin lillede mote sayis1 degerleri 0.03 ile 1.2 adet arasinda degismistir. En yiiksek
lillede mote say1s1 degerleri sirasiyla Alba Acala 70, Deltapine 565, Stoneville 618 BBR, Acala 1517 C,
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Acala SS 2280, NIAB-KIRN, TAM 94 L 25 P1 631441 ve Acala 442 genotiplerinden; en diisiik liilede
mote sayis1 degerleri ise sirastyla NIAB 777, Stoneville 256-315, Giza 75, MNH-786, Giza 59 ve Acala
8 genotiplerinden elde edilmistir. Mote yogunlugu degerleri %0.4 ile %16.8 arasinda degismistir. En
yiiksek mote yogunlugu degerleri Alba Acala 70, NIAB-KIRN, Stoneville 618 BBR, Deltapine 565,
Acala 1517 C, Aden, TAM 94 L 25 P1 631441 ve Acala SS 2280 genotiplerinden; en diisiik mote
yogunlugu degerleri ise sirasiyla NIAB 777, Stoneville 256-315, Giza 75, Giza 59, ve Giza 7
genotiplerinden elde edilmistir.

Tesekkiir
Bu calisma (Proje no: 2019/2-36M) KSU Arastirma Projeleri Yonetim Birimince desteklenmistir.
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Ek Cizelge 1. Arastirmada kullanilan pamuk genotipleri.

No | Genotip Ad1 No | Genotip Ad
1| TAM 01 E — 22 (REY NO:GP889,P1652865) 46 [ Aden
2| TAM 04 WB - 33 s (REY NO:GP-940 Pl 662041) 47 [ Auborn 56
3| TAM 87 G3- 27 48 | Brown Egyptian
4(TAM 94 L 25 P1 631441 49 [ Crumpled
5[TOGO 50 [ Deltapine 12
6| TAM A106- 16ELS (REY NO:GP-895,P154360) 51| Deltapine 120
7| TAM B139 - 17 ELS (REY NO:GP-927 P1659699) | 52| Deltapine 14
8| TAM B147 - 21 ELS (REY NO:GP-896,P1 654361) | 53| Deltapine 15
9| TAM B182 - 33ELS (REY NO:GP-897, Pl 654362) | 54 |Deltapine 15A
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10| TAM C147 -42 ELS (REY NO:GP-900,PI 654365) 55 [ Deltapine 25
11({TAM C155 - 22 ELS (REY NO:GP-901 Pl 654366) | 56 | Deltapine 26

12| TAM C66 - 16 ELS(REY NO:GP-898,P1 654363) 57 [ Deltapine 41

13| TAM C66 - 26 ELS(REY NO:GP-899,P1 654364) 58 [ Deltapine 45 — vert
14 | Acala 1064 59 | Deltapine 50

15| Acala 1-13-3-1 60 [ Deltapine 61

16 | Acala 1517 C 61 [ Deltapine 62

17| Acala 1517 D 62 | Deltapine 714 GN
18| Acala 1517 SR2 — vert 63 | Deltapine 80

19 | Tropical 225 64 [ Deltapine 905

20| Acala 1517-70 65 | Deltapine SR4

21| Acala 1517-91 66 | Deltapine SR-5

22 | Acala 29 67 | Deltapine Staple
23| Acala 3080 68 | Dpl 5540-85-subokra
24| Acala 32 69 | Earlipima

25| Acala 44 70| Giza 45

26 | Acala 44 WR 71| Giza 59

27 [ Acala 442 72| TAMCOT SPHINX
28 | Acala 4-42 73| Giza 83

29| Acala 51 74 | Hopicala — vert
30[Acala8 75[AzGR-7711

31| Acala Cluster 76 | Karnak 55

32| Acala Glandless 77| Mex 102

33| Acala Harper 78 | Mex 106

34| Acala Mexican Lintless 79 | Mex 122

35| Acala Morell 80| Mex 123

36| Acala N 28-5 81| Mex 68

37| Acala Nunn's 82 | New Mexican Acala
38| Acala Okra 83 | Stoneville 014

39| Acala Okra VA2-4 84 | Stoneville 213

40 | Acala Shafter Station 85 | Stoneville 256

41| Acala SJ1 86 | Stoneville 256-315
42| Acala SS 2280 87 | Stoneville 2B

43| Acala Tex 88 | Stoneville 3

44| Acala Young's 89 | Stoneville 3202
45| Acala-55-5 90 | Stoneville 508

91 | Stoneville 5A 136 | NIAB 777

92 | Stoneville 618 BBR 137 |NIAB 78

93 | Stoneville 62 138 | NIAB 846

94 | Stoneville 731N 139 | NIAB 874

95 | Stonville 108 SR 140 | MNH-493

96 | Stonville 504 141 | Penta

97 | Taashkent 142 | Sivon
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98 | Tadla 25 143 | Sorbon

99| Tex 1152 144 | Stoneville 474
100 | Tex 1216 145 [ Stoneville 506
101 | Tex 2167 146 [ AzGR-11839
102 | Tex 843 147 | Sugdiyon-2
103 | Tex 844 148 [ Sure Grow 125
104 | TX No: 1389 149 [ Ujchi 2 Uzbek
105 | Tx No: 1412 150 [ AzGR-3775
106 | TX No: 1416 151 [ Viky (ES-20021)
107 | TX No: 2382 152 Zeta 2

108 | Tx No: 2383 153 | Ziroatkar-64
109 [ Tx No: 2700 154 | Ziroatkar-68
110|ACALASJ 3 155 | Ziroatkar-81
111 | AfricaES (20025) 156 [ 994

112 | Agala Sindou 157 | B557

113 | Arcota-129 158 [BH-118

114 | Avesto 159 [ CIM 401

115 [ Bulgar 6396 160 [ CIM-240
116 | Bulgar 73 161 [ CIM-506
117 | CAMPU 162 [ CIM-70

118 | Carolina Queen 163 | CRIS-134
119 | CASCOT L7 164 [ CRIS-342
120 [ Darmi 165 [FH 142

121 | Deltapine 20 166 [ Haridost
122 | Deltapine 50 —vert 167 [ Malmal-MNH-786
123 | Deltapine 565 168 | Marvi

124 | Deltapine 5816 169 | KORINA
125 [ Europa 170 | MNH-786
126 | Eva 171 [ MNH-814
127 | Fibermax 819 172 | MNH-990
128 | Fibermax 832 173|NIAB-111
129(Giza 70 174 [ NIAB-KIRN
130 [ Giza 75 175 | NIA-UFAQ
131 | Helius 176 | NIBGE-2
132 | lonia 177 | Sadori

133 | Ligur 178 | Shazbaz

134 | Mehrgon 179 Sindh-1
135|NIAB 111 180 [ Sohni
181|VH 260 191 | AzGR-11836
182 | ABORIGINAL79 192 | AzGR-11468
183 | Acala Naked 193 [ AzGR-11834
184 | Alba Acala 70 194 | AGDAS 3
185 |RANTOS 195 | AGDAS 7
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186 | SAMOS 196 | AGDAS 6
187 | Frego Cluster 197 | AGDASI17
188 Giza 7 198 | AGC 208
189 | Nova 199 | AGC 85

190 | AzGR-11835 200 | AGC 375

Ek Cizelge 2. Pamuk genotiplerinin yillara ve iki yillik ortalama sonuglara gore liillede mote sayis1 ve

mote yogunlugu degerleri.

Liilede Mote Sayisi (adet) Mote Yogunlugu (%)
Genotip No 2018 2019 Ortalama 2018 2019 Ortalama
1 0,00 0,11 0,05 0,00 15 0,75
2 0,80 0,33 0,56 13,48 4,72 9,10
3 0,07 0,44 0,25 0,94 6,09 3,51
4 0,13 0,11 0,12 1,67 1,44 1,55
5 0,13 0,33 0,23 1,79 4,37 3,08
6 0,13 0,11 0,12 1,80 1,57 1,68
7 0,60 0,22 0,42 7,20 2,72 4,96
8 0,87 0,33 0,60 13,00 4,71 8,85
9 0,13 0,11 0,12 1,85 1,50 1,67
10 0,53 0,11 0,32 6,84 1,34 4,09
11 0,53 0,00 0,26 7,21 0,00 3,60
12 0,33 0,55 0,44 4,67 7,51 6,09
13 0,33 0,11 0,22 4,59 1,42 3,00
14 0,33 0,22 0,27 4,76 3,05 3,90
15 0,67 0,44 0,55 10,99 6,00 8,49
16 0,53 0,33 0,43 7,48 3,96 5,72
17 0,13 0,33 0,23 1,82 4,50 3,16
18 0,40 0,11 0,26 5,22 1,29 3,25
19 0,40 0,18 0,29 5,45 2,47 3,96
20 0,13 0,22 0,17 1,74 2,96 2,35
21 0,87 0,44 0,65 11,61 5,83 8,72
22 0,47 0,55 0,51 5,47 6,27 5,87
23 0,40 0,55 0,47 5,61 6,88 6,24
24 0,20 0,11 0,15 2,40 1,55 1,97
25 0,13 0,22 0,17 1,74 2,61 2,17
26 0,40 0,11 0,25 5,36 1,48 3,42
27 0,27 0,11 0,19 3,77 1,50 2,63
28 0,20 0,66 0,43 2,97 7,93 5,45
29 0,33 0,22 0,27 4,35 3,15 3,75
30 1,13 0,86 0,99 15,32 10,50 12,91
31 0,40 0,44 0,42 5,13 6,29 5,71
32 0,67 0,22 0,45 10,20 2,91 6,40
33 0,00 0,55 0,27 0,00 7,63 3,81
34 0,73 0,55 0,64 9,57 6,61 8,09
35 0,33 0,11 0,22 4,59 1,46 3,02
36 0,40 0,44 0,42 5,22 5,92 5,57
37 0,40 0,33 0,37 5,08 4,87 4,97
38 0,73 0,33 0,55 9,40 4,25 6,82
39 1,33 0,11 0,72 16,53 1,34 8,93
40 1,67 0,22 0,94 27,47 2,87 15,17
41 0,73 0,66 0,69 10,28 8,75 9,51
42 0,40 0,22 0,31 4,92 2,83 3,87
43 1,00 0,44 0,72 14,29 5,28 9,78
44 0,07 0,44 0,25 1,11 6,83 3,97
45 0,27 0,22 0,25 4,76 3,81 4,28
46 1,00 0,44 0,72 12,93 5,83 9,38
47 0,13 0,44 0,28 1,87 6,29 4,08
48 0,27 0,33 0,30 3,51 4,58 4,04
49 0,20 0,44 0,32 2,68 6,20 4,44
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50 0,60 0,22 041 8,04 291 5,47
51 0,20 0,11 0,16 2,52 1,38 1,95
52 0,47 0,33 0,40 6,54 4,07 5,30
53 0,33 0,55 0,44 4,31 6,88 5,59
54 0,33 0,22 0,27 5,10 3,30 4,20
55 0,53 0,22 0,37 6,96 3,00 4,98
56 0,27 0,77 0,52 3,57 9,91 6,74
57 0,33 0,11 0,22 4,50 1,42 2,96
58 0,53 0,22 0,37 6,84 3,05 4,94
59 0,47 0,66 0,56 6,60 9,44 8,02
60 0,07 0,22 0,15 0,89 291 1,90
61 0,87 0,55 0,71 11,40 7,51 9,45
62 0,93 0,44 0,68 12,17 5,43 8,80
63 0,27 0,22 0,25 3,60 5,74 4,67
64 1,07 0,55 0,81 14,04 574 9,89
65 0,47 0,55 0,51 6,60 7,87 7,23
66 0,50 0,44 0,47 6,98 7,08 7,03
67 0,80 0,33 0,56 10,26 591 8,08
68 1,67 0,11 0,89 25,77 4,65 15,21
69 0,53 0,55 0,54 7,84 1,39 4,61
70 2,07 0,44 1,25 26,50 7,28 16,89
71 0,20 0,11 0,16 2,68 5,83 4,25
72 0,00 0,33 0,17 0,00 1,77 0,88
73 0,73 0,22 0,47 10,48 4,37 7,42
74 0,13 0,11 0,12 1,74 2,79 2,26
75 0,40 0,55 0,47 5,94 1,55 3,74
76 0,20 0,44 0,32 2,88 8,12 5,50
77 0,40 0,44 0,42 5,77 6,83 6,30
78 0,47 0,33 0,40 6,80 5,66 6,23
79 0,40 0,44 0,42 5,66 4,50 5,08
80 0,33 0,11 0,22 5,05 6,20 5,62
81 0,40 0,00 0,20 6,06 1,77 3,91
82 0,47 0,55 0,51 6,54 0,00 3,27
83 0,67 0,33 0,50 9,43 6,98 8,20
84 0,47 0,11 0,29 7,29 4,65 5,97
85 0,20 0,22 0,21 2,70 1,68 2,19
86 0,40 0,22 0,31 571 3,14 4,42
87 0,33 0,55 0,44 4,20 3,09 3,64
88 0,40 0,33 0,37 5,22 7,08 6,15
89 0,40 0,33 0,36 4,69 4,13 4,41
90 0,33 0,33 0,33 4,90 5,04 4,97
91 0,00 0,22 0,11 0,00 4,25 2,12
92 0,33 0,44 0,39 4,55 3,30 3,92
93 0,28 0,11 0,19 4,10 6,29 5,19
94 0,60 0,33 0,47 8,82 1,50 5,16
95 0,13 0,11 0,12 1,83 521 3,52
96 0,13 0,44 0,29 2,11 1,68 1,89
97 0,67 0,11 0,39 8,13 5,36 6,74
98 0,60 0,11 0,36 7,89 1,62 4,75
99 0,27 0,22 0,25 3,48 1,48 2,48
100 0,27 0,11 0,19 4,30 2,75 3,52
101 0,00 0,11 0,05 0,00 1,71 0,85
102 0,27 0,33 0,30 3,48 1,44 2,46
103 0,40 0,33 0,37 5,08 4,44 4,76
104 0,67 0,33 0,50 7,94 4,01 5,97
105 0,20 0,33 0,27 2,33 4,44 3,38
106 0,07 0,22 0,14 0,88 4,25 2,56
107 0,47 0,22 0,35 7,00 3,25 5,12
108 0,20 0,11 0,15 2,75 3,21 2,98
109 0,33 0,33 0,33 4,42 1,38 2,90
110 0,53 0,22 0,38 6,67 4,31 5,49
111 0,53 0,44 0,49 6,67 2,96 4,81
112 0,20 0,55 0,38 2,75 6,83 4,79
113 0,60 0,22 0,41 7,38 6,88 7,13
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114 0,27 0,33 0,30 3,70 3,05 3,37
115 0,87 0,67 0,77 12,15 4,25 8,20
116 0,53 0,55 0,54 6,84 8,86 7,85
117 0,60 0,55 0,57 8,41 7,39 7,90
118 0,40 0,55 0,47 4,84 7,39 6,11
119 0,33 0,22 0,28 5,15 7,75 6,45
120 0,07 0,11 0,09 0,83 2,72 1,77
121 0,40 0,33 0,36 5,22 1,65 3,43
122 0,40 0,55 0,47 5,56 4,87 521
123 0,27 0,22 0,25 3,15 7,00 5,07
124 1,47 0,22 0,84 19,30 3,20 11,25
125 1,40 0,22 0,81 20,59 3,15 11,87
126 0,00 0,44 0,22 0,00 6,01 3,00
127 0,80 0,33 0,56 10,43 4,13 7,28
128 0,53 0,44 0,48 6,78 6,40 6,59
129 0,07 0,44 0,25 1,11 6,40 3,75
130 0,33 0,55 0,44 4,27 7,75 6,01
131 0,33 0,55 0,44 4,35 7,29 4,32
132 0,93 0,11 0,52 11,67 1,34 6,50
133 0,27 0,00 0,13 3,70 0,00 1,85
134 0,47 0,00 0,23 6,31 0,00 3,15
135 0,60 0,33 0,46 8,49 4,87 6,68
136 0,53 0,33 0,44 7,27 4,50 5,88
137 0,40 0,22 0,31 571 3,05 4,38
138 0,73 0,55 0,62 10,58 8,40 9,49
139 0,27 0,33 0,30 3,48 4,31 3,89
140 0,87 0,11 0,49 11,40 1,44 6,42
141 0,67 0,22 0,43 8,55 2,75 5,65
142 0,67 0,55 0,61 7,25 6,60 6,92
143 0,40 0,11 0,25 5,04 1,52 3,28
144 0,47 0,22 0,34 5,98 3,14 4,56
145 0,60 0,33 0,46 6,57 4,25 541
146 0,93 0,11 0,57 12,28 1,40 6,84
147 1,20 0,11 0,65 18,00 1,50 9,75
148 0,47 0,11 0,29 6,80 1,66 4,23
149 0,00 0,32 0,16 0,00 4,95 2,47
150 0,53 0,11 0,32 7,48 1,46 4,47
151 0,20 0,33 0,27 2,61 4,31 3,46
152 0,73 0,33 0,53 8,87 4,13 6,50
153 0,73 0,44 0,57 10,00 6,10 8,05
154 0,00 0,11 0,05 0,00 1,74 0,87
155 0,00 0,66 0,33 0,00 9,02 4,51
156 0,67 0,11 0,39 10,64 1,44 6,04
157 0,60 0,00 0,30 9,09 0,00 4,54
158 0,07 0,00 0,03 0,90 0,00 0,45
159 0,87 0,22 0,55 12,75 2,83 7,79
160 0,20 0,11 0,16 2,54 1,36 1,95
161 0,47 0,55 0,51 6,48 7,08 6,78
162 0,33 0,00 0,16 4,24 0,00 2,12
163 0,27 0,33 0,30 4,26 4,50 4,38
164 0,80 0,33 0,56 11,11 4,64 7,87
165 0,87 0,11 0,49 11,11 1,57 6,34
166 0,53 0,33 0,43 6,50 6,09 6,29
167 0,47 0,78 0,62 6,54 9,89 8,21
168 0,07 0,00 0,03 0,85 0,00 0,42
169 0,13 0,11 0,12 1,79 1,60 1,69
170 0,73 0,00 0,36 9,82 00,0 491
171 1,33 0,22 0,77 12,35 2,87 7,61
172 0,67 0,11 0,39 8,70 1,55 512
173 0,13 0,22 0,17 1,80 3,20 2,50
174 0,53 0,33 0,44 6,30 2,68 4,49
175 0,47 0,11 0,28 5,69 1,40 3,54
176 0,27 0,33 0,30 3,05 4,44 3,74
177 0,67 0,55 0,61 8,33 6,56 7,44
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178 0,27 0,33 0,30 3,85 4,50 4,17
179 0,33 0,11 0,22 4,76 1,71 3,23
180 0,33 0,44 0,37 4,31 5,83 5,07
181 1,67 0,22 0,94 22,12 2,87 12,49
182 0,53 0,44 0,48 5,19 6,29 5,74
183 0,00 0,22 0,11 0,00 3,30 1,65
184 0,40 0,22 0,31 5,31 2,71 4,01
185 0,27 0,33 0,30 3,92 4,95 4,43
186 0,40 0,44 0,42 4,96 5,58 5,27
187 0,87 0,22 0,55 12,04 3,36 7,70
188 0,20 0,11 0,16 2,70 1,60 2,16
189 0,20 0,22 0,21 2,46 2,87 2,66
190 0,53 0,33 0,43 7,14 2,87 5,00
191 0,33 0,33 0,33 5,21 4,25 4,73
192 0,13 0,66 0,39 1,63 8,75 5,19
193 0,80 0,22 0,51 11,88 2,87 7,37
194 0,20 0,44 0,32 2,54 5,91 4,22
195 0,60 0,22 0,41 8,57 3,25 5,91
196 0,47 0,11 0,29 6,60 1,62 4,11
197 0,53 0,22 0,37 6,84 3,15 4,99
198 0,53 0,55 0,54 7,77 6,98 7,37
199 0,33 0,66 0,50 4,24 9,02 6,63
200 0,87 1,00 0,93 11,21 11,70 11,45
Genel Ortalama 0,39 5,26
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Leonardit, Gidya ve Kompostun Amonyum (NHa) Sorpsiyon Kapasitesinin Belirlenmesi
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Oz

Leonardit ve kompost toprak diizenleyicisi olarak kullanilmakta olup gidya ise asit topraklar i¢cin uygun
bir materyaldir. Ayn1 zamanda s6z konusu materyaller farkli icerikli organomineral giibre {liretiminde
kullanilabilmektedir. Azot bitkilerin en fazla ihtiya¢ duydugu makro bitki besin elementlerinden
birisidir. Bu c¢alismanin amaci, organomineral giibre yapiminda kullanilan gidya, leonardit ve
kompostun NH, sorpsiyon 6zelliklerini belirlemektir. Sorpsiyon caligmalari laboratuvar kosullarinda
yiiriitiilmistiir. Optimum adsorpsiyon kosullarini belirlemek igin soprsiyonu etkileyen faktorlerden pH,
tanecik boyutu, sicaklik, calkalama siiresi ve ¢alkalama siiresinin etkisi arastirildi. Daha sonra belirlenen
optimum kosullarda Langmuir izotermi kullanilarak maksimum sorpsiyon kapasitesi belirlenmistir.
Denge ¢ozeltisi ile sorbe olan NHg arasindaki iligkilerin R? degeri 0.95’ten yiiksektir. Elde edilen
verilerin Langmuir izotermi ile degerlendirilebilecegini gostermektedir. Langmuir izotermine gore
maksimum NH4-N sorpsiyon kapasitesi (0m) leonardit i¢in 13.49 mg g?, gidya igin 23.43 mg g* ve
kompost i¢in 32.6 mg g* bulunmustur. Elde edilen veriler dikkate alindiginda, 1 kg leonarditin 13.49
gr NHs-N kg?, gidyanin 23.43 gr NHs-N kg™, kompostun ise 32.6 gr NHs-N kg tutabilecegi
gorlilmektedir. Azot (NH4) igceren organomineral giibre iiretiminde bu temel verilerin kullanilmasinin
uygun olacagi digiiniilmektedir.

Anahtar kelimeler: Leonardit, gidya, kompost, amonyum, sorpsiyon

Determination of Ammonium (Nhas) Sorption Capacity of Leonardite, Gyttja And
Compost

Abstract

Leonardite and compost are used as soil conditioners, and gitya is a suitable material for acid soils. At
the same time, these materials can be used in the production of organomineral fertilizers with different
content. Nitrogen is one of the macro plant nutrients that plants need most. The aim of this study is to
determine NH4 sorption properties of gidya, leonardite and compost used in organomineral fertilizers.
Sorption studies were carried out under laboratory conditions. In order to determine the optimum
sorption conditions, the effects of pH, particle size, temperature and shaking time were investigated.
Then, the maximum sorption capacity was determined by using Langmuir isotherm at determined
optimum conditions. The R? value of the relations between the equilibrium solution and the sorbed NH,4
is higher than 0.95. It shows that the data obtained can be evaluated with the Langmuir isotherm.
According to the Langmuir isotherm, the maximum NH4-N sorption capacity (qm) was 13.49 mgg™* for
leonardite, 23.43 mgg™* for gyttja and 32.6 mgg™ for compost. Considering the data obtained, it is seen
that 1 kg of leonardite, gyttja and compost can hold 13.49, 23.43 and 32.60 g NH4-N kg, respectively.
It is considered appropriate to use these basic data in the production of organomineral fertilizers
containing nitrogen (NHa).

Key words: Leonardite, giyttja, compost, ammoniun and sorption

Giris

Leonardit ve kompost “Tarimda kullanilan organik, mineral ve mikrobiyal kaynakli giibrelere dair
yonetmelige” gore toprak diizenleyici olarak kullanilan bir materyallerdir. Ayn1 zamanda leonardit ve
kompost organomineral esasli giibrelerin iiretiminde de kullanilmaktadir. Gidya ise leonardite gore
kalitesi daha diisiik olan ve icerisinde yaklasik %30-40 kire¢ ve %40-50 organik madde iceren bir
materyaldir. Gidyanin da asit topraklarin iyilestirilmesinde toprak diizenleyicisi olarak ve asit topraklar
icin organomineral giibre yapiminda kullanilma potansiyeli vardir (Saltal1 ve Korkmaz, 2015).
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Organik materyaller ile kimyasal giibrelerin teknigine uygun olarak karistirilmasi ile elde dilen
organomineral giibrelerde, karistirilan besin maddelerinin bir kismi organik materyal tarafindan sorbe
edilmektedir. Erdal (2018), organomineral giibrelerin topraklara uygulandiklarinda, igerdikleri besin
maddelerinin bir kisminin organik bilesiklere baglandigi i¢in kayiplarinin azalacagini ileri stirmiistiir.

Tarimda Kullanilan Organik, Mineral ve Mikrobiyal Kaynakli1 Giibrelere Dair Yonetmelikte (Resmi
Gazete, Tarih;23.02.2018, Say1; 30341) leonarditin en az % 40 humik + fulfik asit ve en fazla % 8 kireg
icermesi gerektigi belirtilmistir. Ayni zamanda leonardit, milyonlarca yil 6nce g6l ve bataklik
alanlarinda oksijen yetersizligi nedeniyle ayrismadan biriken organik materyalin, basing ve sicaklik
altinda humifikasyonu ile olusmus igerisinde yiiksek oranda humik ve fulvik asit igeren, rengi
kahverenginden siyaha kadar degisen komiir diizeyine ulasmamis materyaller olarak tanimlanmaktadir
(Resmi Gazete, 2018).

Gidya eki gol tabanlarinda organik materyallerin birikimi ve inorganik materyaller ile karigimi ile
olugmus icerisinde yaklasik %30-40 kire¢ ve %40-50 organik madde igeren rengi kireg igerigine gore
acik griden kahverengi ve siyaha kadar degisen bir materyaldir. Gidyanin da asit topraklarin
iyilestirilmesinde toprak diizenleyicisi olarak ve asit topraklar i¢in organomineral giibre yapiminda
kullanilma potansiyeli vardir (Saltali ve Korkmaz, 2015).

Alkalin karakterli topraklara gidya uygulamasinin aygicegi bitkisinin verim ve toprak ozelliklerine
etkisin aragtirildig1 bir ¢alismada; topraklara gidya uygulamasinin topraklarin organik madde igerigini,
ayciceginin tohum verimini, yas tabla agirligini, gévde (sap) agirlig1 ve tabla capini istatistiksel olarak
onemli diizeyde artirdig1 rapor edilmistir (Saltali ve Yildirim, 2016).

Kompost; organik materyallerin uygun kosullarda altinda mikro organizmalarin etkisi ile
fermantasyonuna kompost denir. Kompostlagma ile organik materyallerin icerdigi besin maddeleri
mineralize olur. Bu materyaller dogrudan topraklara uygulanabilecegi gibi organomineral giibrelerin
elde edilmesinde de kullanilabilmektedir.

Trakya bolgesinden tarla kosullarinda kislik ekmeklik bugday ¢esidine kompost kaynakli farkli besin
maddesi iceren organomineral ve kimyasal giibreler uygulanarak yapilan c¢alismada; uygulanan
giibrelerin bugday tane verimi, bitki boyu, basak sayisi, basakta tane sayisi, bin tane ve hektolitre
agirliklart aragtinnlmistir. Elde edilen sonuglara gore en yiiksek verimin 12:12:0:12S igeren
organomineral giibre uygulamasinda elde edildigi bildirilmistir (Siizer ve Culhaci, 2017).

Topraklara gidya ile azot ve fosfor (NP) karisimin uygulandigi bir inkubasyon calismasinda; besin
maddelerinin gidya ile karistirilarak topraklara uygulandiginda topraklarin mikrobiyal aktivitesinin ve
enzim igeriklerinin arttigini rapor etmistir (Karaca ve ark., 2006).

Antepfistiginda yapilan bir calismada organik gilibrelerin mineral giibreler ile karistirilarak
uygulandiginda, kimyasal giibrelere gore verimin arttigi rapor edilmistir (Aslan, 2018). Bu nedenle
organomineral giibre kullaniminin 6niimiizdeki yillarda yayginlagsmasi beklenmektedir.

Topraklardaki azot kayiplart bitkiler igin biiyiik 6nem teskil etmektedir. Topraktaki azot kayiplari;
denitrifikasyon, volatilizasyon, yikanma ve amonyum fiksasyonu seklinde ger¢eklesmektedir.
Topraklardaki bu azot kayiplarin sadece amonyum fiksasyonu disinda tiimii topraktan uzaklasir yani
kaybolur. Topraklardaki amonyum fiksasyonunun sadece belli bir kism1 toprakta serbest birakilir.

Organik maddenin sorpsiyon 6zelliginden faydalanarak toprak diizenleyicilere (leonardit, kompost ve
gidya) amonyumu sorbe ederek topraga verilmesi, topraklarda amonyum nitratin gaz formunu, alinamaz
formunu ve topraktan yikanarak uzaklasmasimi azaltmasi beklenmektedir. Organik maddeye sorbe
edilen amonyum topraga uygulandiginda, organik maddeyi mikroorganizmalar yavas yavas ayristirarak
organik maddeye bagli amonyum bitkiler tarafindan alinabilir hale gelir ve bitkiler tarafindan alinim
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artar. Bu sebeple leonardit, gidya ve kompostun amonyum sorpsiyon Ozelliklerinin belirlenmesi
organomineral giibreler agisindan biiyiik 6nem tagimaktadir.

Bu ¢alismanin amaci; toprak diizenleyicisi ve iyilestiricisi olarak kullanilan organik materyallerden
leonardit ve kompost ile toprak diizenleyicisi olarak degerlendirilmeyen gidyanin amonyum sorpsiyon
kapasitesini belirlemektir. Bu ¢alisma ile organomineral giibre iiretimi i¢in temel veriler elde edilecek
ve bu veriler organomineral giibre iiretiminde temel veriler olarak kullanilabilecektir.

Materyal ve Metot
Aragtirmada Afsin-Elbistan Termik Santrali Havzasindan alinana leonardit ve gidya ile ticari olarak
satilan kompost materyal olarak kullanilmistir. Arastirmada kullanilan materyallerin bazi kimyasal

Ozellikleri Tablo 1°de verilmistir.

Tablo 1. Arastirmada kullanilan materyallerin bazi kimyasal dzellikleri

pH EC CaCO; o.M HA+FA. Toplam N
(1/10) (dscm) (%) (%) (%) (%)
Leonardit 5,52 1,81 8,2 71 69 0,35
Gidya 7,57 0,91 35 40 25 0,25
Kompost 8,40 3,85 2,2 68 18 3,0

OM; organik madde, H. A+F.A; Humik Asit + Fulvik Asit, N; azot.

Leonardit materyalinin pH degeri 5,52 olup orta dereceli asit smifindadir. EC’si 1,81 mS cm™ olup
tuzsuz sinifinda yer almaktadir. Gidya materyalinin pH degeri 7,57 olup hafif alkalin 6zelligindedir.
EC’si 0,911 mS cm™? olup tuzsuz simifinda yer almaktadir. Kompost materyalin pH degeri 8,4 olup orta
derecede alkalin 6zelligindedir. EC’si 3,85 mS cm™ olup tuzsuz sinifinda yer almaktadir.

Leonardit, gidya ve kompostun amonyum sorpsiyon 6zelliklerin belirlenmesi

Deneme oncesinde kullanilacak tiim organik materyaller 1 mm’lik elekten gecirilmistir. Leonardit,
gidya ve kompostun azot sorpsiyon kapasitesini belirlemek ve optimimum sorpsiyon kosullarim
saptamak i¢in bazi 6n caligmalar yapilmistir. Optimum sorpsiyon kosullarini belirlemek igin, ¢ozelti
pH’s1 (4, 5, 6, 7, 8,9), tanecik boyutu (0.5, 1, 2 mm), sicaklik (20, 30, 40, 50 °C), calkalama zamani
(denge siiresi) (0.5, 1, 2, 4, 8, 12, 24 saat) faktorlerin azot sorpsiyonu iizerine etkileri arastirildi. Sorbe
edilen NH.-N baslangi¢ ve denge konsantrasyonlar1 arasindaki farktan asagidaki esitlikler (Esitlik 1 ve
2) kullanarak hesaplanmistir. Calismalar ¢alkalama tipi (batch) denemeler ile yiiriitildii. Cozeltiler
Whatman filtre (N0:42) kagidi ile stiziilmiistiir. Amonyum azot tayini, Kjeldahl distilasyom metodu ile
belirlendi (Mulvaney, 1966).

cC,—CL\V
q - Co=Cv

m

Sorpsiyon (%) = Ic”—c":ﬂ—j X 100 (2

Burada, ge leonardit, gidya ve kompost tarafindan sorbe edilen NHs-N miktarini (mgg?), Co, Ce sirasiyla
cozeltideki baslangic ve denge NH4-N konsantrasyonu (mgkg™), V ¢dzelti hacmini (L), m ise denemede
kullanilan leonardit, gidya ve kompostun agirligim (g) géstermektedir. Sorpsiyon izotermi i¢in optimum
kosullar belirlendikten sonra, belirlenen optimum kosullarda leonardit, gidya ve kompostun maksimum
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NH4-N soprsiyonu (¢ozelti konsantrasyonu 0, 10, 20, 40, 60, 80, 160, 320 ppm) linear olmayan (non
linear) langmuir izotermi kullanildi (Langmiur, 1918).

Leonardit, gidya ve kompost’un analiz metotlar

Toprak reaksiyonu (pH) ve Elektriki Iletkenlik; 1/10 toprak su oraninda elde edilen ¢ozeltide cam
elektrotlu pH metre ile, elektriksel iletkenlik ise elektriksel iletkenlik cihazi ile belirlenmistir (Richards,
1954). Kireg; Scheibler kalsimetresi kullanilarak Allison ve Moodie (1965) tarafindan 6nerilen yonteme
gore yapilmustir. Organik Madde; Jackson (1962) tarafindan onerildigi bicimde modifiye Walkley-Black
metodu kullanilarak belirlendi.

Bulgular ve Tartisma

Leonardit, gidya ve kompostun sorpsiyon o6zelliklerini bulmak igin yapilan 6n c¢alismalarda; pH,
sicaklik, tanecik boyutu ve ¢alkalama zamaninin (denge siiresi) etkileri ayr1 ayr1 incelenmistir.

Organik materyallerin amonyum sorpsiyonu icin optimum kosullarin belirlenmesi
Leonardit, gidya ve kompostun optimum amonyum sorpsiyon kapasitesini bulmak i¢in ilk olarak

leonardit, gidya ve kompostun pH’nin etkisi incelendi. Arastirmada leonardit, gidya ve kompostun pH
4,5,6,7,8 ve 9 araliklarinda yapilan ¢calismada pH’nin % sorpsiyona etkisi Sekil 1’de verilmistir.
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Sekil 1. pH’nin amonyum sorpsiyonuna etkisi (Co;100 mgL?, ¢alkalama siiresi; 4 saat, sorbent miktart;
3g/ 30 ml, sicaklik; 21+ 2 °C))

Sekil 1°de gorildiigi gibi amonyum sorpsiyonu en yiiksek pH 5’ de elde edilmistir. Cozelti pH degeri
arttikca % amonyum sorpsiyonu azalmistir. Calisilan materyaller igerisinde ise en fazla amonyum
sorpsiyonu kompost materyalinde, bu materyaller icerinde ise en diisiikk sorpsiyon gidyada elde
edilmigtir. Bu durum organik materyallerin organik madde ve kire¢ igeriginden kaynaklanabilir.
Materyallerde en diisiik kire¢ kompost materyalinde en fazla kireg kire¢ gidyada bulunmaktadir (Cizelge
1).

Alkalin kosullarda NH4 iyonlarinin NH4sOH formuna doniismesi NHy sorpsiyonunun azalmasina neden
olabilir. Ayrica, ¢ozelti pH degeri yiikseldikge NHsun NH3s’a doniismesi ve gaz seklinde kayip olmasi
da miimkiindiir. Topraklara azotun iire formunda uygulandig1 bir ¢alismada, 14 haftalik bir inkiibasyon
stiresi sonunda, topraklarin kire¢ igerigi arttikca NHs kayiplarin arttigr bildirilmistir (Moe, 1967).
Aragtirmada en yliksek amonyum sorpsiyonu ¢ozelti pH’s1 5’de (leonardit: %72, gidya: %67, kompost:
%78) elde edildigi i¢in bundan sonraki ¢alismalarda bu deger kullanilmustir.
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Organik materyallerinin amonyum sorpsiyonuna tanecik boyutunun etkisi

Leonardit, gidya ve kompostun optimum amonyum sorpsiyon kosullarini belirlemek igin arastirmada
0,5 mm, Imm ve 2 mm boyutlar1 kullanildi. Farkli tanecik boyutunda NHs sorpsiyonu Sekil 2’de
verilmistir. Sekil 2’°de goriildiigii gibi her li¢ materyalde en yiiksek % NHy sorpsiyonu 0,5 mm’de elde
edilmistir.

Genel olarak tanecik boyutu yiikseldik¢e sorpsiyon azalmaktadir. Bu durum tanecik boyutu kiiciildiik¢e
ylizey alanmmin artmasi ve buna bagli olarak sorpsiyonun da artmasma baglanabilir. Organik
materyallerden elde edilen biochar ile yapilan denemede, materyalin parcacik boyutu azaldik¢a NHa-N
sorpsiyonunun arttigini saptanmistir (Wang ve ark., 2017).

Aragtirmada en yiliksek NH4 sorpsiyonu 0,5 mm tanecik boyutunda elde edilmis (leonardit: %63, gidya:
%62,5 ve kompost: %76) olup, bundan sonraki agamalarda tanecik boyutu 0,5 mm olarak kullanilmistir.
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Sekil 2. Tanecik boyutunun amonyum sorpsiyonuna etkisi (Co;100 mgL™, ¢alkalama siiresi; 4 saat,
adsorbent miktari; 3g/30 ml, sicaklik; 21+ 2 °C, pH; 5)

Organik materyallerin amonyum sorpsiyona sicakligin etkisi

Leonardit, gidya ve kompostun optimum amonyum sorpsiyon kosullarini belirlemek i¢in 20, 30, 40 ve
50 °C’ de deneme yapildi ve elde edilen sonuglar Sekil 3’de verilmistir.
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Sekil 3. Sicakligin amonyum sorpsiyonuna etkisi (Co; 00 mgL™, calkalama siiresi; 4 saat, adsorbent
miktart; 3g/ 30 ml, pH; 5, tanecik boyutu; 0,5 mm)
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Sekil 3’de goriildiigii gibi her {i¢ materyalde de en yiiksek NHa sorpsiyonu 20 °C’de elde edilmistir.
Sicaklik arttikca materyallerin NHy4 sorpsiyonu azalmistir. Caligilan materyaller icerisinde ise en fazla
NH. sorpsiyonu biitiin sicakliklarda kompost materyalinde elde edilmistir. Bu durum, sicaklik artisina
bagli olarak NHa4’un kat1 yiizeylerden desorbe olma egilimine baglanabilir. Sicaklik artigina bagli olarak
NH4 sorpsiyonunun azalmasi olay1 bentonit ve zeolit ile yapilan ¢alismalarda da gézlenmistir (Saltali ve
Sar1, 2006; Karadag ve ark., 2006). Arastirmada en yiiksek amonyum sorpsiyonu (leonardit: %53, gidya:
%55 ve kompost: %72) 20+2 °C sicaklikta elde edilmis olup bundan sonraki agamalarda 20+2 °C
sicaklikta ¢aligmalar yiirriitiilecektir.

Organik materyallerinin amonyum sorpsiyona calkalama siiresinin etkisi
Leonardit, gidya ve kompostun optimum amonyum sorpsiyon kosullarini belirlemek igin farli ¢alkalama

siirelerinde (0.5, 1, 2, 4, 6, 8, 12 ve 24 saat) calismalar yiiriitiilmiistiir. Arastirmada elde edilen sonuglar
Sekil 4’de verilmistir.
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Sekil 4. Calkalama siiresinin azot (N) sorpsiyonuna etkisi (Co; 100 mg L *, adsorbent miktar1; 3g/30
ml, pH; 5, tanecik boyutu; 0,5 mm, sicaklik; 20 °C)

Sekil 4’de gorildigi gibi sicakligi artigi ile NHa sorpsiyonu artt1 ve en yiiksek sorpsiyonu 4. saatte
elde edildi ve daha uzun siirelerde sorpsiyon azalmistir. Bu durum, NHy sorbe edici yiizeylerin kisa
siirede kullanimina ve sorbent-NH4 dengenin saglanmasina baglanabilir (Karadag ve ark., 2006).
Aragtirmada en yliksek NHa sorpsiyonu 4 saat ¢alkalama siiresinde elde edilmis (leonardit: %68, gidya:
%67 ve kompost: %82) olup bundan sonraki asamalarda galkalama siiresi olarak 4 saat kullanilmigtir.

Adsorpsiyon izotermleri

Langmuir izotermi adsorbe edici materyaller ile adsorbe olan iyonlar arasindaki iliskileri ve adsorbe
edici materyallerin maksimum adsorpsiyon kapasitesinin belirlenmesinde yaygin olarak kullanilan
modellerden birisi (Ho ve ark 2002; Saltali ve Sar1, 2006)). Bu ¢alismada, sorbent ile sorbe iyon
arasindaki iligkileri ve maksimum sorpsiyon kapasitesinin belirleyebilmek i¢in Langmuir izotermi
kullanilmistir. Langmuir izotermin yaygin kullanilan bi¢imi esitlik 3’de verilmistir.

‘-IIII K I.{'—'u

q, = —a——-=_
- 1 + K,C, @)

Langmuir izotermi;
Burada, C. denge N konsantrasyonu (mgL™), ge; leonardit, gidya ve kompost tarafindan tutulan NHs-N

miktarin1 (mgg?), Ki; sorpsiyon enerji katsayisi (adsorpsiyon affinitesi) (Lmg™), gm; maksimum
sorpsiyon kapasitesini (mgg?) gostermektedir.
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Bu ¢alismada sigma plot programi kullanilarak Ce (X ekseninde) ile ge (Y ekseninde) grafiklenmesi ile
elde edilen iliskiden K, ve gmdegerleri bulunmustur. Leonardit, gidya ve komposta ait grafikler sirasiyla
Sekil 5, 6 ve 7°de verilmistir.
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Sekil 5. Leonardit materyalinin Langmuir NH4 sorpsiyon izotermi (adsorbent miktari; 3g/30 ml, pH; 5,
tanecik boyutu; 0,5 mm, sicaklik; 2042 °C, calkalama siiresi;4 saat)

Leonardit igin Ce ve qe degerlerinin grafiklenmesi ile elde edilen iliskide R?=0.95, qm; 13.49 mg NH.-
N g?, K degeri ise 0.0017 Lmg™* bulunmustur.
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Sekil 6. Gidya materyalinin Langmuir NH4 sorpsiyon izotermi (adsorbent miktar1; 3g/30 ml, pH; 5,
tanecik boyutu; 0,5 mm, sicaklik; 2042 °C, calkalama siiresi;4 saat)

Gidya materyali i¢in Ce ve qe degerlerinin grafiklenmesi ile elde edilen iliskide R?=0.98, qm; 23.43 mg
NH.-N g, KL degeri ise 0.0009 Lmg™ bulunmustur.
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Sekil 7. Kompost materyalinin Langmuir NH4 sorpsiyon izotermi (adsorbent miktar1; 3g/30 ml, pH; 5,
tanecik boyutu; 0,5 mm, sicaklik; 2042 °C, calkalama siiresi;4 saat)
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Kompost materyali i¢in Ce ve qe degerlerinin grafiklenmesi ile elde edilen iliskiden R?=0.97, qm; 32.6
mg NHs-N g, KL degeri ise 0.0016 Lmg™ bulunmustur. Sekil 5, 6 ve 7°de elde edilen grafiklerin R?
degerleri 0.95° ten yiiksektir. Bu durum, c¢alismada elde edilen verilerin uygulanabilir oldugu
gostermektedir. Witter ve Kirchmann (1989), organik materyallerden peat, inorganik materyallerden
zeolit ve bazalt kullanarak NH3z-N ve NH4-N sorpsiyonu konusunda yaptiklart ¢aligmada; organik
materyallerin azot sorpsiyonunun inorganik materyallere gore ¢ok yiiksek oldugunu, peat materyalinin
23.4 mgg ™ NHs-N ve 18.1 mgg™ NH4-N sorbe ettigini belirlenmistir. Latifaha ve ark. (2017), topraklara
farkli oranlarda iire ve geltik kabugu kompostu ekleyerek yaptiklari denemede, uygulanan kompost
miktart arttikca topraklarda adsorbe edilen NHs-N ve NH3-N miktarinin arttigini saptamislardir. Bunun
nedeninin kompostun seliilozik ve lifli yapida olmasina baglamislardir. Kompost Zn sorpsiyonu ile ilgili
yapilan ¢alismada; kompostun maksimum Zn sorpsiyon kapasitesinin 16 mgg™ oldugu, ayni kompost
oksidasyona maruz birakildiktan sonra sorpsiyon kapasitesi 13 mgg? diismiistiir (Al-Mashagbeh, ve
McLaughlan, 2014).

Denemede kullanilan materyallerden kompostun NHy soprsiyon degerinin leonardit ve gidya gore
yliksek olmasi, gidya ve leonartitin uzun yillar toprak altinda kalmasi ve satabillesmesine, kompostun
ise boyle bir siirecten gegmemesine ve daha fazla NHa igeren ¢ozeltiyi tutmasina baglanabilir. Elde
edilen verilere gore kompost materyalinin leonardit ve gidyadan daha fazla NH4 sorbe etmesinin daha
once farkli arastiricilar tarafinda yapilan katyon sorpsiyon caligmalari ile ortiistiigli goriilmektedir.
Aragtirmada gidya leonardite gore daha fazla NHy sorbe etmistir. Gidyanin leonardite gore daha fazla
NH4 sorbe etmesi, gidyanin daha fazla kire¢ igermesine (%35) baglanabilir. Ciinkii kireg icerigi fazla
olan ve pH degeri yiiksek olan topraklarda, NH4 karbonatlar ile reaksiyona girerek (NH4).COs bilesikleri
olusturabilir (Mengel ve Kirkby 1982). Bu durum gidyanin leonardite gore NH4 sorpsiyonunun yiiksek
¢ikmasina neden olabilir.

Sonuclar ve Oneriler

Aragtirma sonuglarina gore; materyallerin tanecik boyutu biiyiidiikge % NHa sorpsiyonu azalmaktadir.
En yiiksek % NH4 sorpsiyonu pH 5’de elde edilmistir. Genel olarak pH 5’den sonra % NHs sorpsiyonu
azalmistir. En yiiksek % NH4 soprsiyonu 0.5 mm boyutunda elde edilmistir. Sicaklik artisina (20, 30,
40, 50 °C) bagh olarak sorpsiyon azaldi ve en yiiksek % NHs4  soprsiyonu 20 °C belirlenmistir.
Calkalama siiresi % NH4 sorpsiyonunu etkilemis olup en yliksek % NH4 sorpsiyon 4 saat calkalama
stiresinde elde edilmistir. Langmuir iztermine gore leonardit maksimum NHa soprsiyon kapasitesi gm
=13.49 mg NHs-N g%, gidyanin qm = 23.43 mg NHs-N g*, kompostun gm = 32.6 mg NH.-N g*
bulunmustur.

Sonug olarak, leonardit, gidya ve kompostun NHj sorpsiyon degerleri Langmuir izotermine uyum
gostermistir. Elde edilen veriler dikkate alindiginda, 1 kg leonarditin 13.49 gr NH4-N kg, gidyanin
23.43 gr NHs-N kg?, kompostun ise 32 gr NHs-N kg* tutabilecegi goriilmektedir. Amonyumlu
giibrelerin etkin kullanim1 ve organomineral giibre iiretiminde bu temel verilerin organomineral giibre
ureticilerine ve uygulayicilara faydali olacagi diisiiniilmektedir.
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Oz

Bitki 1slah¢isi, 1slah amacina uygun varyasyon tabanini genisletmek icin genotipler arasinda
melezlemeler yapar. Cesit gelistirme ¢aligmalarinda basari, sahip olunan varyasyonun genisligi ve bu
varyasyondan dogru se¢im yapabilme ile dogru orantilidir. Islah ¢aligmasinin erken asamasinda uygun
anaglarin segilmesi 1slah¢iya zamandan, isgiiciinden ve maddi kaynaklardan tasarruf saglamaktadir. Bu
amagla bagvurulan diallel melezleme metodu belirli sayida ve genetik agidan farkli olduklar varsayilan
anaglar arasinda tiim olas1 kombinasyonlarda yapilan melezleme olarak tanimlanmaktadir. Diallel
melezlemede anaglarin ana ya da baba olma pozisyonlar1 degistirilerek her melezin resiproku da elde
edilmektedir. Bitki 1slah ¢aligmalarinin en 6nemli amaci kalite ve verimi arttirmanin yaninda hastaliklara
ve zararlilara dayanikli ve adaptasyonu yiiksek cesitler gelistirmektir. Iceriginde bulunan yiiksek protein
orani, koklerinde yasayan rhizobium bakterileri araciligtyla topragi azotca zenginlestirmeleri ve hem
insan hem de hayvan beslenmesinde 6nemli bir yere sahip olan bezelye bitkisinde yapilacak 1slah
calismalari ile yiiksek verimli yeni gesitler gelistirmeye ihtiyag vardir. Bu ¢alisma ile bezelye 1slahinda
yeni cesitlerin gelistirilmesi amaciyla diallel melezleme tekniginin kullanimi ve ydntemi
degerlendirilecektir.

Anahtar Kelimeler: Bezelye, diallel melezleme, kalitim, melez 1slahi

Diallel Hybridization Technique in Pea Breeding

Abstract

The plant breeder makes crosses between genotypes to broaden the base of variation for the purpose of
breeding. Success in variety development studies is directly proportional to the width of the variation
and the ability to make the right choice from this variation. Selection of suitable parents at the early
stage of the breeding work saves the breeder time, labor and financial resources. The diallel analysis
method used for this purpose is defined as crossing between a certain number of parents assumed to be
genetically different, in all possible combinations. In diallel analysis, the reciprocal of each hybrid is
obtained by changing the positions of the parents being male or female. The most important aim of plant
breeding studies is to increase the quality and yield, as well as to develop varieties that are resistant to
diseases and pests and have high adaptability. There is a need to develop high yielding new varieties
with high protein content, enriching the soil with nitrogen through the rhizobium bacteria living in the
roots, and breeding studies to be carried out on the pea plant, which has an important place in both
human and animal nutrition. In this study, the use and method of diallel hybridization technique will be
evaluated in order to develop new varieties in pea breeding.

Keywords: Pea, diallel hybridization, inheritance, hybrid breeding

Introduction

Leguminous plants, which constitute the third largest family with more than 650 genera and 18,000
species in the plant kingdom, are the main sources of protein and carbohydrates in human nutrition
(Meana et al., 2018). Leguminous plants, which contain between 18% and 31% protein, are one of the
most important protein sources, especially in low-income countries (Ozdemir 2002). Legumes have an
important place in sustainable agriculture systems due to their role in improving the properties of the
soils they are grown in. The amount of nitrogen they bring to the fields where they are grown with
Rhizobium bacteria varies between 6.4 kg da* and 21.6 kg da™* (Kiin et al. 2005).
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Pea, which has an important place in human nutrition, is a legume species in the Leguminosae family,
Faboideae subfamily, Fabeae order, Pisum genus. Peas have a diploid chromosome number and their
flowers are self-pollinated (Dolezel and Greilhuber 2010). It is stated that the origin of the pea is
primarily the regions extending to the Eastern Mediterranean, Iran, Caucasus, Afghanistan and Tibet,
and the regions extending to Ethiopia and North Africa via South West Arabia in the second degree
(Govorov 1937; Davies 1976; Hagedorn 1984). Due to the high protein and vitamins it contains, peas
are consumed as fresh and dried vegetables, and additionally, its flour is used as an important nutrient
in children's food and various mixtures (Sehirali 1988). Peas (Pisum sativum L.) is a rich source of
protein (20-30%) and mineral matter, so it has a great importance in both human nutrition and animal
nutrition. Thanks to the Rhibozium leguminosarum bacteria living in the roots of the pea plant, it can
fix the nitrogen to the soil at 5-15 kg da™ with its ability to fix the free nitrogen of the air to the soil
(Acikgoz et al., 2007). Dry peas take the second place after beans in terms of production among legumes
in the world (Skyrpetz 2004). This situation is different in our country, and dry peas are in the fifth place
after chickpeas, lentils, beans and broad beans. Although our country has a very favorable ecological
structure in terms of pea cultivation, dry pea production is not at the required rate and there is a low
production. One of the most important reasons for low production is that pea varieties suitable for
different ecological regions of our country have not been developed. Necessary measures should be
taken to eliminate the problems in the production of peas in our country and to increase exports. In
parallel with the scarcity of cultivation area, among the edible legumes cultivated in our country, pea
remains insufficient in terms of the number of locally registered varieties. Although it is shown among
the pea gene centers in our country, it is not possible to say that the genetic resources of peas are
adequately evaluated in the pea breeding studies carried out in our country. The low number of pea
varieties grown in our country and the low production amount are strong proofs of this. For this reason,
it is very important to reveal the richness of pea gene resources in our country with relevant researches
and to use them in new variety development and alternative farming systems. It has been stated by many
researchers that quality and production increase has been achieved thanks to new varieties developed
using local gene sources in peas (Reddy 1998; Gosal 2002; Keneni et al. 2005).

Pea is a cool and temperate climate plant. It is cultivated in almost every region of the temperate zone.
The largest cultivation area is in the Asian continent, and the highest production and yield is in the
European continent. It is mostly cultivated in developed countries. Although peas are in the second place
after beans in terms of production in the world, they are in the fifth place after chickpeas, lentils, beans
and broad beans in our country. In Turkey, pea (Pisum sativum L.) cultivation area is 781 ha, production
is 2.193 tons, and the grain yield per unit area is 28,079 kg ha® (FAO, 2021). The highest production is
made in the Aegean and Marmara regions. Although it is the most consumed legume throughout the
year in many countries of the world, the expected level in terms of cultivation area and production has
not yet been reached due to the fact that the habit of consuming peas is not common in our country. The
rapid development of the canned and frozen food industry in recent years has provided significant
increases in the cultivation and production of peas, which are generally grown for their fresh pods or
dried grains.

The limited source of variation is one of the most important problems of breeding studies, it has been
reported that this situation limits the chance of success in breeding studies, and it has been reported that
a wide variation source can be created with appropriate parent selection, and new lines suitable for the
purpose can be developed (Ceyhan and Avci 2005). The increase to be achieved in the production of
peas by improving the breeding techniques and breeding of suitable varieties will enable especially
export sales as well as consumption in the domestic market. Considering these features, in peas;
Researches on cultivar development, improvement of cultivation techniques and development of
industry gain great importance. As in all plants, variety breeding is applied to increase yield in peas.
Intensive studies are carried out in agricultural practices and plant breeding in order to increase yield
and quality both in the world and in our country. Diallel crossing method is widely used to consciously
select parents in crossbreeding breeding (Yildirim, 1977). The diallel analysis method has a special place
among the population analysis methods developed to determine the compatibility of parents in early
generations, to select parents suitable for the characteristics desired to be developed, and to investigate
the genetic structures of hybrid populations (Gencer, 1978; Aksel et al., 1982).
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Peas breeding

Plant breeding, which is defined as the science of product development, is the science and art of
obtaining higher quality, more productive and more useful varieties by changing the genetic structure
of plants with the help of various breeding methods (Ceyhan, 2000). The breeding methods applied to
plants vary according to the reproductive and reproductive biology of the target plant species. Some of
the plants are self-pollinated and some are foreign pollinated. Since the flowers of the pea, which is a
legume plant, show self-pollination ability, the selection of single plants can be done easily. Due to the
very limited opening in inbred lines, the process of obtaining pure lines is easy by selecting and
removing unwanted plants from within the population.

Breeding purposes in peas included in plant breeding studies;

*Production of high yielding and durable pea varieties

*Heredity that can provide high yield in summer and winter planting conditions,
*Resistance to extreme conditions (cold, dry, hot and salinity),

*Resistance to major diseases (bacterial blight, root rot, wilt) advanced nitrogen fixation,
*Wide adaptability,

*High total biological yield,

*Plant characteristics suitable for mechanical agriculture,

*High and upright growth,

*Formation of pods in the upper parts of the plant, resilience,

*Resistance to diseases and pests

*High cooking quality can be listed as "protein ratio and quality".

One of the breeding methods applied to develop suitable varieties for peas is hybridization.
Hybridization breeding in peas

The scientific application of the hybridization method started with Mendel in the middle of the 19th
century and many commercial varieties have been developed by hybridization breeding in cultivated
plants until today. Varieties are developed by crossbreeding between genotypes of the same species.
Because between individuals belonging to the same species, pollination and fertilization are generally
seen without problems. In hybrid breeding, the mother and father plants that are crossed between them
are called parents. The success of crossbreeding depends primarily on the correct selection and matching
of the parents involved in the crossbreeding. In order to obtain 100% heterozygous Fi plants in self-
pollinated plants, the parents to be crossed must be highly homozygous. Otherwise, there will be genetic
openings in the first generation.

In crossbreeding studies, diallel crossing techniques are used to identify suitable parents and hybrid
combinations and to predict the genetic make up of hybrid populations. In such hybrids, the general
adaptation abilities of the parents and the special adaptation abilities of the hybrids are determined.
Overall adaptability is the average value of one parent's crosses with other parents and is based on
additive gene variance. Selection of quantitative traits is more effective and successful in crosses of
parents with high general adaptability.

The hybridization method, which can be applied in peas as well as in self-pollinated plants, consists of
crossing two varieties and selecting plants that have the desired characteristics of the mother and father
from the plants that emerge in the hybrid expansion. It is possible to collect the superior characters of
mother and father pea varieties in a single plant by crossing. The main thing in hybridization is to pluck
the male organs of the pea plant, which is selected as the mother, before the pollen is opened, to be taken
into the isolation bag and then to carry the pollen taken from the father plant on the stigma of the mother
plant without killing it.
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Methodology of hybridization breeding

The crossing process is based on pollinating the pollen taken from a plant selected as male with the
stigma of the other plant selected as female and thus obtaining hybrid plants from the hybrid seeds
obtained. The purpose of crossbreeding is to combine desired traits found in two or more lines, cultivars
or species into a single cultivar. Crossbreeding occurs between two parents who differ in at least one
trait. If the plant chosen as the main does not show male sterility and self-incompatibility, the anthers in
its flowers are removed by cutting. On the same day or within a few days, the male plants selected as
fathers are pollinated with pollen dust. Neutered and pollinated female flowers are isolated and labeled
with a paper bag to prevent foreign pollination. The hybrid fruits on the female plant are collected after
they mature, and when the hybrid seeds inside are removed and planted, the first generation (F1) and the
second generation with the genetic expansion are obtained by their selfing. The stages of crossbreeding
are selection of parents, breeding of parents, emasculation, pollination and isolation.

Selection of parents

Choosing the right parents is the shortest way of crossbreeding with purpose. It is very important to
determine the desired characteristics and to cross the parents with these characteristics with each other.
The variety to be obtained by crossbreeding should be one of the parents grown in that region, as it will
replace the old variety. The second rootstock should strongly carry the missing character. If a
hybridization is made in a region only in order to increase yield and other characters are not taken into
account, two pea varieties grown in the same region can also be selected as rootstock. Thus, the genes
belonging to the yield of both varieties are collected in the new variety. In such hybridizations, the
second rootstock can be selected from different ecology. It is desirable to transfer some such major yield
genes to the variety grown in the region.

Emasculation

After the suitable parents are determined and grown, the sterilization process of the flower determined
as the mother comes next. In the flowers to be selected for sterilization and pollination, the anthers
should be close to pollination but not burst. At this time, the stigma matures and accepts pollen. Because
young flowers are small and delicate, they can be damaged in many cases. Appropriate spaying time for
pea flowers is 1 day before flowering. In this period, the flag leaf appears as a very light greenish white
or pink color in the flower bud. Any damage to the flower increases flower shedding. In addition, the
removal of other fruit or flower buds in the inflorescences that are crossed increases the seed retention
rate in hybridization. With the help of a suitable forceps, the anthers in the pea flower determined as the
mother are carefully removed from the flower. This process is called emasculation. The stigma of the
sterilized flower is closed so that it is not fertilized with the powder of another flower other than the one
we have determined as the father. Isolation process plays a key role in hybrid breeding.

Pollination

Pollination process in peas is done in the early hours of the morning. Pollen is selected from flowers
whose sacs have just burst. The flower is held with the left hand as in spaying. With the right hand, the
fins of the flower are pressed down and the newly burst pollen sacs and part of the stigma and tube are
pulled out with clean forceps. The dusting process is carried out in the form of placing or rubbing the
mound used as a pollinator on the mound to be pollinated. After the pollination process is completed,
isolation is made and labels with hybrid information are attached to the flower.

Diallel hybridation method in peas

Diallel analysis is defined as the examination of cross progeny made mutually between n number of
parents or inbred lines (Gilbert, 1958). Diallel analysis method in plant breeding; It is carried out to
investigate the genetic structures of hybrid progeny populations, to select promising hybrid
combinations and adaptability, and to determine the general and special combination compatibility of
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parents (Yildirim et al., 1979). The diallel hybridization technique was first applied by Schmidt in 1919.
This method was later described by Jinks and Hayman, 1954, Hayman (1954 a, 1954b, 1958, 1960a);
Jinks (1954, 1955, 1956); Griffing (1956a, 1956b); Singh (1978); It was developed by Walters and
Morton (1978) and used in self and foreign pollinated plants. The parents to be used in crossbreeding
breeding should also be selected in accordance with the purpose. One of the most important and most
important methods applied in the selection of parents is diallel analysis methods (Yildirim, 1977). The
diallel analysis method is used to inherit important yield components, to determine suitable parents and
hybrids, and to use the information obtained effectively in breeding programs. Success in variety
development studies is directly proportional to the width of the variation and the ability to make the
right choice from this variation. For this purpose, one of the most important methods used by breeders
in order to provide variation is crossing. However, due to factors such as time, labor and cost, the breeder
can cross a certain number of times. For these reasons, shortening the working time and reducing the
cost can only be achieved by choosing the right parent. Such basic knowledge-based breeding programs
will be more successful if the genetic makeup of the parents and the inheritance of the traits under
consideration are determined in advance. Diallel crossing is defined as crossing between a certain
number of parents assumed to be genetically different in all possible combinations (Table 1). The
number of possible hybrid combinations of n pea genotypes after diallel crossing is equal to the value
expressed by the formula n.(n-1), excluding self pollination.

Table 1. Full Diallel Hybridization Technique in Peas

Genotypes 1 2 3 4 5
1 Self 1x2 1x3 1x4 1x5
pollination
2 2x1 Self 2x3 2x4 2x5
pollination
3 3x1 3x2 Self 3x4 3x5
pollination
4 4x1 4x2 4x3 Self 4x5
pollination
5 5x1 5x2 5x3 5x4 Self
pollination

Diallel crossing technique refers to crossbreeding in all possible combinations between genotypes. It is
a hybridization method based on the principle of crossing five different pea genotypes with both other
genotypes and reciprocating as seen in Table 1. The diallel analysis method is widely used in population
analysis. The reason for this application is to obtain information about the genetic structure of a
population in the F1 generation with the Diallel analysis method. The diallel hybridization technique
was first applied by Schmidt (1919). Yates (1947), on the other hand, statistically evaluated a diallel
analysis table containing reciprocal hybrids and revealed the differences between parents. The diallel
hybridization technique has been used in three ways. These;

a-Full Diallel Hybridization Technigue
b-Partial Diallel Hybridization Technique
c-Half-Diallel Hybridization Technique.

With its classical definition, n? hybridizations or selfing between n lines or cultivars creates a diallel
table (Table 1). Asin 1 x 2 and 2 x 1 crosses during crossbreeding, if 1 is combined as both mother and
father, they are defined as "Resiproce” hybrids. Demir (1978) stated that the table showing the values
of reciprocating diallel hybridizations is called the half diallel table, the table showing the values of full
diallel and non-reciprocating diallel hybridizations.
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Conclusion

Success in variety development studies is directly proportional to the width of the variation and the
ability to make the right choice from this variation. For this purpose, one of the most important methods
used by breeders in order to provide variation is crossing. However, due to factors such as time, labor
and cost, the breeder can cross a certain number of times. For these reasons, shortening the working
time and reducing the cost can only be achieved by choosing the right parent. Such basic knowledge-
based breeding programs will be more successful if the genetic makeup of the parents and the inheritance
of the traits under consideration are determined in advance. Plant breeder parents should have
knowledge about GCA (General Combination Ability), SCA (Special Combination Ability), genotype
X environment interactions and heredity. The diallel analysis method is used to inherit important yield
components, to determine suitable parents and hybrids, and to use the information obtained effectively
in breeding programs. A full diallel hybrid consists of all possible combinations of 'n' genotypes,
homozygous lines or clones, including F1 and reciprocals.

Diallel Analysis method in plant breeding;
1. To investigate the genetic structures of hybrid progeny populations,
2. Choosing hopefull F1 genotypes and suitable parents

3. It is used to determine the general and special compatibility abilities of the parents.

Although our country has a very favorable ecological structure in terms of pea cultivation, pea
production is not at the required level. One of the most important reasons for low production is that high
yielding and high quality pea varieties suitable for different ecological regions of our country have not
been developed. Necessary measures should be taken to eliminate the problems in pea production in our
country and to increase its export. With the development of high yielding and high adaptability pea
varieties suitable for the purpose and needs by using the diallel hybridization method, our country will
get rid of its insufficiency in pea varieties.
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Abstract
The purpose of the study was to determine the leaf area of sweet cherry varieties using various
calculation methods. The investigations were carried out in the central area of the Republic of Moldova.
The Ferrovia, Kordia, Regina, Skeena and Stella sweet cherry varieties, grafted on the MaxMa 14
rootstock, were studied. The trees were planted in 2011 at a distance of 5 x 3 m. The trees had naturally
improved reduced volume crowns. The leaf area was determined separately on shoots and rosettes.

The gravimetric method was used to determine the leaf area using a sample of 100 leaves. With the help
of the tubular drill with a diameter of 0.8-1.2 cm, a sample of 100 circles was taken from the leaf blades,
which were then weighed. The leaf and circle weight is used to determine the leaf area. In autumn, after
trees shed their leaves, the fruit branches were counted, all the annual branches longer than 4-5 ¢ were
measured, then the growth was calculated. The nodes on the annual branches were counted and their
density was determined. The number of leaf rosettes on trees was determined by counting all fruit
branches. Using the biometric data, the leaf area per tree and per surface unit were calculated.
Keywords: sweet cherry tree, leaf area, leaf blade, rosette.

Introduction

Leaf area is a variable of maximum theoretical and practical importance for most physiological studies
in phytotechnical ecosystems related to light interception, evapotranspiration, photosynthetic efficiency,
fertilizers and response to irrigation and plant growth (Blanco and Folegatti, 2005). Plant scientists have
dealt with the estimation of the leaf area for a long time. Researchers have to measure the leaf area in
order to study primary plant production (Sestak et al., 1971; Tieszen, 1982; Bleasdale, 1984), plant
nutrition, plant growth, plant-soil-water relationship, plant protection measures and respiration
(Mohsenin, 1986). Leaf area index (LFI) is an important parameter in understanding photosynthesis,
light interception, and the use of water and nutrient to fully exploit the productive potential (Tooming,
1969; Smart, 1974; Williams, 1987).

Nowadays, there are many methods used to determine the leaf area of plants — manual planimetry,
gravimetry, photoelectric planimetry, linear measurements of leaves, leaves weighing, leaves counting,
etc. The most commonly used is to develop regression coefficients and estimates using easily
measurable leaf parameters such as length and width. (Kvet and Marshall, 1971). Simple and linear
relationships between leaf area and leaf dimensions (length and width) could be useful for non-
destructive leaf area determination. The determination of the leaf area via equations using leaf
dimensions is an inexpensive, rapid, and non-destructive alternative for the exact determination of leaf
area (Lu. H. Y., et al. 2004).

In physiological research, several methods of analysis are used, which aim at the photosynthetic system
of a plant. To determine the tree leaf area, many methods such as the gravimetric method, the planimeter,
the calculation method, etc. are used (Niciporovichi, 1961; Ovsianikov, 1985; Moiseicenko, 1988)
which require a lot of labour. It is difficult and time consuming to determine the area of a leaf using its
length and width; this method is also subject to higher errors. The purpose of this study was to describe
the working methodology on the basis of which the leaf area is calculated in cherry varieties, as well as
to assess the degree of its influence on the tree productivity (Balan, 1983, 2009; Cimpoies, 2000).
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Material and Methods

Studies on the identification of some biological indicators used to determine the leaf area were carried
out in the central part of the Republic of Moldova. From a geographical and ecological point of view,
this location corresponds to the cultivation of sweet cherry trees (48°N, 28°E).

The area is characterized by rugged relief and fertile soils, medium water supply, strong winds
predominantly from the north, early autumn and late spring frosts. In the last decades the average annual
temperature was 11.2-11.9 °C, the average air temperature during the growing season — 16.8-17.5 °C,
and the total annual precipitation — 445-567 mm. The soil is chernozem of clay-granulometric
composition with a humus content of 2.93-3.62% to a depth of 0-40 cm; along the profile, the humus
content decreases slowly. In the soil profile, the pH profile ranges from 6.7 to 8.5, and the content of
carbonates is within 0.9-14.6%, with a higher content at a depth of 70-80 cm.

The sweet cherry cultivars Ferrovia, Cordia, Regina, Skina and Stella, which are new varieties for the
Republic of Moldova but widespread in the countries of the European Union (EU), were studied in terms
of tree formation and development. The sweet cherry trees were grafted on the MaxMa 14 rootstock and
planted in 2011 at a distance of 5x3 m. The trees had naturally improved reduced volume crowns (Balan
etal., 2021). The tree rows were arranged from north to south.

The crown formation and the vigour of trees was controlled using the method of double sectoral cutting
(Balan, 1997; Babuc, 2012) and the pruning of branches exceeding half the growth force of the branch
on which it was located, aimed at optimizing the ratio of growth of vegetative and reproductive organs
in order to accelerate fruiting. The semi-boughs were periodically renewed by rotation once every 3-4
years. The soil was kept artificially grassed, the orchard was drip-irrigated, and Watermark transducers
were used to monitor soil moisture (Black, et al. cited by Long et al., 2014).

During the vegetation period, observations, measurements and determinations were carried out which
were later supplemented with laboratory analyses. The leaf area was determined separately for shoots
and fruiting branches. The total leaf area of a tree was calculated according to the number of leaves
found when counting. The photosynthetic and growth potential of the trees was determined measuring
the total length of the annual branches as well as the number of rosettes. During the dormant phase, the
number of fruiting branches were counted, and all annual branches longer than 4-5 cm were measured.
On the annual branches, the nodes were counted and their density was determined. The number of leaf
rosettes on the tree was determined by counting all the fruiting branches.

When determining the leaf area, the physiological state of the trees was determined including: The
choice of trees; Identification of control branches; The choice of shoots; The choice of fruiting branches;
Leaves collection; Determination of the lamina surface.

The choice of trees. Three typical trees were identified in each group, according to the internal structure,
height and diameter of the crown. The internal structure of the crown was determined by the way the
boughs and semi boughs branched and the number of fruiting buds on them, and controlled using the
method of double sectorial pruning according to F. G. Zahn (1992).

Identification of control branches. In order to examine the leaf area, typical branches, on which dynamic
measurements were to be performed, were selected and marked. The recorded data must cover the entire
process of ontogenetic development, and within the annual cycle, they must highlight the main growth
and fruiting phenophases. After the trees had shed their leaves, measurements were carried out regarding
the total growth on the trees under study.

The choice of shoots and fruiting branches. The extension shoots of semi-boughs and fruiting branches

in the east part of the crown, which were located at a height of 1.5-1.7 m above the soil surface and
exposed to sunlight, were examined.
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Leaves collection. To determine the surface of the leaf blade, leaves of the same size and normal
development were collected from the upper part of the shoot, located in the 5th and 6th positions, as
well as normally developed leaves from rosettes. Immediately after harvesting, the leaves were isolated
by paper sheets and then stored in cellophane bags, in order to avoid their dehydration when transporting
them from the field to the laboratory. Leaf testing was done in the laboratory using fresh, not wilted or
dry leaves (Ovsianikov, 1985).

The determination of leaf area. The surface of the lamina was determined separately for shoots and
rosettes with the help of the planimeter, using 100 leaves for each category or by the gravimetric method.
The gravimetric analysis was done as follows: a sample of 100 leaves was weighed. Then the petioles
were cut, weighed, and their share in the total weight of the leaves was determined. With the help of the
tubular drill with a diameter of 0.8-1.2 cm, a sample of 100 circles from the leaf blades was taken and
then weighed. The data regarding the weight of the leaf and the petiole, and the area and the weight of
the circles were used to determine the area of the lamina (Niciporovici, 1961).

Results and Discussions

For a general determination of the leaf area, the weight and surface of the lamina were calculated. (tables 1, 2
and 3).

Table 1. The average area and weight of a leaf on shoots
(MaxMa 14 rootstock, the planting distance — 5x3 m, naturally improved reduced volume crowns,
the age of trees — 12, 2022)

NI Specification Measur_ement Variety
' units Ferrovia | Kordia | Regina | Skeena | Stella
1 Number of leaves pcs 100 100 100 100 100
2 The weight of the leaves 127 134 129 135 128
without petioles G

3 The weight of 100 circles G 4,15 4,16 4,13 4,18 4,12
4 The surface of 100 circles cm? 183 183 183 183 183
5 The surface of the lamina cm? 56,0 58,9 57,2 59,1 56,9

The surface of the lamina per shoot ranged from 56.0 cm? in the Ferrovia variety to 59.1 cm? in the
Skeena variety. The average surface of a leaf on an early shoot in sweet cherry varieties was smaller
compared to the surface of a leaf on a normal shoot, namely 54.1-57.4 cm?. The surface of the lamina

on rosettes in the studied varieties ranged from 29.1 cm? in the Stella variety to 30.1 cm? in the Regina
variety.

Table 2. The average surface and weight of a leaf on early shoots

(MaxMa 14 rootstock, the planting distance — 5x3 m, naturally improved reduced volume crowns,
the age of trees — 12, 2022)

Nr Specification Measurement - - Varie_ty
' units Ferrovia | Kordia | Regina | Skeena | Stella
1 Number of leaves pcs 100 100 100 100 100
2 The weight of the leaves 112 110 116 115 116
without petioles g

3 The weight of 100 circles g 3,73 3,72 3,70 3,75 3,71
4 The surface of 100 circles cm? 183 183 183 183 183
5 The surface of the lamina cm? 54,9 54,1 57,4 56,1 57,2

The number of developed leaves in rosettes differed insignificantly from one variety to another and
ranged from 6.48 to 6.73 pcs. The analysis of the data showed that no significant differences were
recorded between the lamina surface in the sweet cherry varieties Ferrovia, Kordia, Regina, Skeena
and Stella, grafted on the Maxma 14 vegetative rootstock. The analysis of the surface of the leaf blade
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of shoots and rosettes showed that the largest surface of the leaf blade was registered in normal shoots,
namely 56.0-59.1 cm?, then in early shoots — 54.1-57.4 cm?; the smallest surface was registered in
rosettes — 29.2-30.1 cm?,

Table 3. The average surface and weight of a leaf on rosettes
(MaxMa 14 rootstock, the planting distance — 5x3 m, naturally improved reduced volume crowns,
the age of trees — 12, 2022)

Nr Specification Measur_ement - - Varie_ty
' units Ferrovia | Kordia | Regina | Skeena | Stella

1 The number of leaves pcs 100 100 100 100 100

2 The weight of the leaves 40,3 40,5 41,0 40,5 40,1
without petiole g

3 The weight of 100 circles g 2,51 2,54 2,49 2,50 2,52

4 The surface at 100 circles cm? 183 183 183 183 183

5 The surface of the lamina cm? 29,3 29,2 30,1 29,6 29,1

6 The average number of 6,73 6,59 6,48 6,52 6,74
leaves per rosette pcs

When determining the leaf area, special attention was paid to the method of calculating the leaf rosettes
and the total length of the annual branches (Table 4). During the period of full fruiting of the trees, the
growth potential is still very high. Physical growth can be determined by the number of shoots (159-205
pcs/tree), the total length of the shoots (74.4-83.5 m/tree) and the average length of the shoots (40.8-
48.8 cm). During the fruiting period, the number of rosettes correlated with the productivity of the trees
and ranged from 179.0 pcs/tree in the Ferrovia variety to 195.3 pcs/tree in the Regina and Stella varieties.

Table 4. The method used to determine the leaf area of sweet cherry trees
(MaxMa 14 rootstock, the planting distance — 5x3 m, naturally improved reduced volume crowns,
the age of trees — 12, 2022)

Nr Specification Measurement ' _ Var_iety
' units Ferrovia | Kordia | Regina | Skeena | Stella

1. | Number of shoots pcs 200 159 205 167 174

2. | The total length of m/tree 83,4 76,8 83,5 74,4 82,4
shoots

3. | Average shoot length cm 41,7 48,8 40,8 45,3 47 4

4. | The number of rosettes pcs/tree 179,0 186,8 195,3 188,0 195,3

5. | The leaa area on shoots m?/tree 30,04 27,66 30,06 26,78 29,65

6. | The percent of the leaf % 80,75 78,74 79,38 78,05 79,15
area per shoot

7. | The lead area on m?/tree 7.16 7.47 7.81 7,52 781
rosettes

8. | The percent of the leaf % 19,25 21,26 20,62 21,95 20,85
area per rosette

9. | The leaf area m?/tree 37,20 35,13 37,87 34,31 37,46

10. | The leaf area m?/ha 24773,4 | 23397,9 | 25222,8 | 22847,4 | 24951,0

Analysing the achievements in the field of growing sweet cherry orchards, it follows that the
characteristics of the growth and fruiting of the Ferrovia, Cordia, Regina, Skin and Stella varieties,
grafted on the vegetative rootstock Maksma 14, differ slightly from each other in ontogenesis. As for
the leaf area determination in sweet cherry orchards, it can be argued that the calculation methods are
still few and imperfect, especially concerning the relationship between productive potential, crown
shape, height, thickness and technological elements (Balan, 2009; Bilici, 2020). This gives us the
opportunity to do some biometric tests to determine the leaf area of sweet cherry trees.

Using the total length of the annual branches, the density of leaves per linear meter and the surface of a
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leaf, the leaf area on the annual branches was calculated. The leaf area of the studied varieties ranged
from 26.78 m?/tree in the Skeena variety to 30.04 m?%tree in the Regina variety.

When analysing the leaf area in rosettes (7.16-7.81 m?/tree), it was found that the trees of Regina and
Stella varieties had the highest rates. The leaf area of a tree changes depending on variety, and the leaf
area is larger on shoots and smaller on rosettes. Thus, during the period of full fruiting of the Ferrovia
sweet cherry trees, the leaf area on the shoots was 30.04 m?tree, i.e. 80.75% of the total area. The same
tendency was recorded in the Kordia, Regina, Skeena and Stella varieties, i. e. the shoots formed 78.05-
79.38 % of leaves, and the rosettes formed only 20.62-21.95 % of leaves.

Conclusions

A complete working methodology has been developed which can be used to obtain comparable and
useful data for assessing the photosynthetic potential of sweet cherry trees. At the same time, methods
for laying biological material for the experiment and the methodology for leaf area calculation have
been studied.

The leaf area has also been analysed in terms of the change in the proportion between different categories
of leaves. The size of the leaf area showed that not the size of the shoots was the main criterion for
assessing the leaf area, but the total annual growths. To determine the leaf area in rosettes, the number
of leaf rosettes, the average number of leaves per rosette and the leaf area in a rosette are required.
During the full fruiting period of sweet cherry trees, the largest leaf area — 26.78-30.04 m?/tree (78.05 -
30.04%) — can be found on shoots, and the smallest leaf area is found on rosettes — only 7.16-7.81 m?/tree
(19.25-1.95%).
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Oz

Soya fasulyesi (Glycine max (L.) Merrill.) en 6nemli yag bitkilerinden birisidir. Baklagiller familyasina
ait olup havanin serbest azotunu baglayarak topragi azotca zenginlestiren iiriinler arasindadir. Tiim yagh
tohumlu bitkilerin diinya genelindeki %353 {iretim payima sahip olan soya fasulyesi, tarimsal iiretimin
biiyiik béliimiinde 6nemli bir yer tutmaktadir. Son yillarda soya fasulyesi {iretim payinda en 6nde olan
iilkeler arasinda ABD, Cin, Brezilya, Arjantin ve Hindistan gibi biiyiik iilkeler yer almaktadir. Soya
fasulyesi tohumlarinda ortalama %36-40 protein, %26 karbonhidrat, %18-24 yag icermektedir. Yiiksek
protein kalitesine sahip olan soya fasulyesi hayvansal proteine ¢ok yakin, gelisim ve biiyiime agisindan
olumlu ve hizlandiric1 etkiye sahip ¢ok kiymetli amino asitler icerdiginden dolayi, farkli alanlarinda
degerlendirilmektedir. Diinya’da birim ekim alaninda en ¢ok protein igerigine sahip bitki konumunda
olan soya fasulyesi, tohumlarindan yag1 alindiktan sonra geriye kalan kiispesi bol miktarda protein
icerdiginden dolay1 iyi bir hayvan yemi olarak, 6zellikle yem rasyonlarinda yiiksek oranda kullanilmakta
ve yesil giibre olarak da degerlendirilmektedir. Ulkemizde son bes yillik verilere gore soya ekim
alaninda artis ve azalislar olmakla birlikte, 2022 yilinda bir azalis oldugu goriillmektedir. 2021 y1li soya
ekim alani 44 bin da seviyelerine ulagsmigtir. 2022 yilinda ise ekim alani 38 bin da alanda gergeklesmistir.
Dekara verim ise son bes yillik ortalamaya gore 423.2 kg/da olarak belirlenmistir. Uretim asamasinda
soya fasulyesi iiretim ve kaliteyi etkileyen faktorlerin basinda; hastalik ve zararli, yabanci ot, sicaklik
ve kuraklik stresi, su ve besin elementi eksikligi, hasat sonrasi tiriiniin nem igerigi, depolama kosullari
uluslararas1 pazarda soya fasulyesi ticaretinde 6ne ¢ikan belli bagh sorunlardir. Soya fasulyesi diinya
ticaretinde hak ettigi degere ulasabilmesi i¢in belirtilen baglica sorunlarin ¢oziilmesi 6nem arz
etmektedir. Bu sorunlar, iireticilerin teknik, bilgi, beceri ve donanimlarimin arttirilmasi, ayrica stres
kosullarina toleransli soya fasulyesi ¢esitlerinin 1slah1 ve depolama kosullarmin iyilestirilmesi ile
¢Oziilebilir.

Anahtar kelimeler: soya fasulyesi, liretim potansiyeli, sorunlar

Production Potential of Soybean Plant in Turkey and Problems Encountered in
Production

Abstract
Soybean (Glycine max (L.) Merrill.) is one of the most important oil crops. It belongs to the legumes
family and consists of products that enrich the nitrogen in the air by binding the free nitrogen of the air.
Soybean, which has a 53% production share of all oilseed plants worldwide, has an important place in
most of the agricultural production. Large countries such as the USA, China, Brazil, Argentina and India
are among the leading countries in the soybean production share in recent years. Soybean seeds contain
an average of 36-40% protein, 26% carbohydrates, 18-24% oil. Soybean, which has high protein quality,
is evaluated in different fields because it contains very valuable amino acids that are very close to animal
protein, have positive and accelerating effects in terms of development and growth. Soybean, which is
the plant with the highest protein content per unit planting area in the world, is used as a good animal
feed, especially in feed rations, and is also considered as green manure, since the pulp that is left after
the oil is removed from its seeds contains plenty of protein. According to the data of the last five years
in our country, although there is an increase and decrease in the soybean cultivation area, it is seen that
there is a decrease in 2022. Soybean cultivation area in 2021 reached 44 thousand da. In 2022, the
cultivation area was 38 thousand da. The yield per decare was determined as 423.2 kg/da according to
the average of the last five years. At the beginning of the factors affecting the production and quality of
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soybean in the production phase; diseases and pests, weeds, heat and drought stress, lack of water and
nutrients, moisture content of the post-harvest product, storage conditions are the main problems that
stand out in soybean trade in the international market. In order for soybean to reach the value it deserves
in world trade, it is important to solve the main problems mentioned. These problems can be solved by
increasing the technical, knowledge, skills and equipment of producers, as well as breeding stress-
tolerant soybean varieties and improving storage conditions.

Keywords: soybean, production potential, problems

1.Giris

Soya fasulyesi (Glycine max (L.) Merrill.), yirmi birinci yiizyil i¢in alternatif bir insan beslenmesi ve
biyoenerji kaynagi olarak goriildiigii i¢in tiim diinyada yaygin olarak yetistirilen altin fasulye veya
mucize fasulye olarak kabul edilen bir baklagil bitkisidir (Singh et al. 2018; Islam et al. 2019).
Yetistiriciligi Kuzey Amerika'da yaygin olarak yapilan Soya fasulyesi (Glycine max (L.)), M.O 1100’ lii
yillarda Kuzey Cin'de kiiltiire alinmig, ardindan Asya iilkelerinde iiretimine baslanmistir (Anonim,
2015).

Soya fasulyesi (Glycine max (L.) Merrill.) diinyadaki en 6nemli baklagil bitkilerinden olup tohumlari
hem protein hem de bitkisel yag acisindan 6dnemli bir yere sahiptir. Bugday, piring ve misir gibi diger
tahillarla karsilastirildiginda soya fasulyesi, protein ve yag acisindan zengin bir icerige sahiptir.
Iceriginde %35 protein, %25-30 karbonhidrat, yeteri diizeyde coklu doymamis yag asitleri,
antioksidanlar, mineraller, vitaminler ve lif icermektedir (Bueno ve ark. 2018). Bununla birlikte Soya
fasulyesi, gida, bitkisel yag ve hayvan yemi olarak, ayn1 zamanda kalp hastaligi, kanser ve diyabete
kars1 korunmak igin aktif olarak kullanilmaktadir. (Ahmad ve ark. 2014; Singh ve ark. 2017; Dixit ve
ark. .2011).

Soya fasulyesi esas olarak yag iiretmek, insan ve hayvan beslemesi igin yetistirilen baklagil bitkisi
olmasi nedeniyle, diinya genelinde yaklagik toplam 130 milyon ha alanda 371 milyon ton iiretilmektedir
(FAOSTAT, 2021).

Diinyada yetistiriciligi her gegen giin artan ve birgok alanda tiiketilen soya fasulyesi artan niifusla
beraber 6énemli bir gida {iriinii olarak karsimiza ¢ikmaktadir. Ayn1 zamanda soya fasulyesi ortalama
verim agisindan diinyadaki birgok iilkede on plana c¢iktigi da bilinmektedir. Bununla birlikte soya
fasulyesi veriminde azalislarin sebebi arasinda kiiresel diizeyde degisen iklim senaryolarinin bir sonucu
olarak son zamanlarda artan biyotik ve abiyotik stresler bulunmaktadir.

Ulkemizde soya fasulyesi iiretim miktarinin arttirilabilmesi adma ise hastalik ve zararhilarla etkin
miicadele, yabanci ot zararlarimi en aza indirgeme, bitki besleme, sulama ve uygun yetistirme
tekniklerinin uygulanmasi1 6nem tagimaktadir. Ayrica soya fasulyesinde verimi etkileyen en 6nemli
kriterler arasinda ise tohumluk ve cesit secimi de 6n plana ¢ikmaktadir.

2. Diinya ve Tiirkiye soya fasulyesi ekim alam ve iiretim miktari

Insan beslemesi igin cok dnemli olan yaglar, hayvansal ve bitkisel kaynaklardan saglanmaktadir. Kiiresel
diinyada artan taleplerden dolay1 hayvansal yaglarin iiretiminin pahali ve yetersiz olmasi nedeniyle,
ihtiyag duyulan yagm 6nemli bir kismu bitkisel kaynaklardan karsilanmaktadir. insan beslenmesinde
bitkisel yaglar, yagli tohumlu bitkilerden elde edilirken, bitki ¢esit ve 6zelligine gore degisen oranlarda
yag igermektedir. Yag bitkilerinin tohumlar1 endiistriyel yolla islenerek ham yag elde edilirken bunun
yani sira rafine islemi yapilarak kullanilmak iizere piyasaya arz edilmektedir.
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Sekil 1. Soya fasulyesine ait Diinyada toplam hasat edilen alan ve tliretim miktar1 degerleri (FAOSTAT,
2023).

Soya fasulyesi, sadece yagli tohum bitkisi, hayvancilik ve su iirlinleri yetistiriciligi i¢in yem kaynagi
olarak degil, ayn1 zamanda insan beslenmesi icin iyi bir protein kaynagi ve son zamanlarda biyodizel
hammaddesi olarak diinyanin en degerli lirlinler arasinda yer almaktadir (Masuda ve Goldsmith, 2009).
Soya fasulyesinin kullanim alanlarinin genislemesi ve insan beslenmesindeki dneminin her gegen giin
anlasilmasi ile diinya ve iilkemizde soya fasulyesi ekim alanlar1 ve iiretimi artmistir. 2021 yili FAO
verilerine gore diinyada 129 milyon ha alanda soya fasulyesi ekimi ger¢eklestirilmekte olup, diinya soya
fasulyesi iiretimi 371 milyon tondur (Sekil 1.). 1994 yilinda itibaren diinyada ekilen alan ve iiretim
miktar1 yaklasik ii¢ katina ¢ikmustir. Ulkemizde ise 44 bin ha alanda iiretim gerceklesmis olup, iiretim
miktar1 182 bin ton olmustur.

< Dog
Bati Bati Bati Dogu . o Orta .
Y1 Akd . u Eg Gineydogu Tiir
| eniz Anadol Kar_ade Marma Karadeni Mar e Anadolu Anadol Kiye
u niz ra z u
mara

20 322 52 351
20 991 456 18108 328 - 54 5 8853 28 343
Ekilen 20 402 11 438
Alan (da) 21 434 470 19161 472 30 39 71 15140 - 917
20 349 17 380
29 246 465 21020 491 30 15 79 6814 230 090
58 452 296 339 534 - 259 318 279 107 442

Verim 20 30
(kg/da) 21 424 351 334 439 267 154 5 268 - 415
gg 415 265 341 403 267 400 297 301 500 408
20 146 20 155
Uretinm 20 098 135 6132 175 - 14 0 2468 3 205
. 20 170 33 182
1\/31;:31‘1 21 824 165 6393 207 8 6 7 4060 - 000
20 144 49 155
29 827 123 7177 198 8 6 5 2050 115 000

Cizelge 1. Bolgelere gore son yillara ait soya fasulyesi iiretim degerleri (TUIK, 2022).
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Cizelge 1’ e bakildiginda bolgelere gore en fazla soya ekim alan1 Akdeniz bolgesinde gergeklesirken,
bolge Tirkiye ortalamasinin iizerinde bir verime sahip olmustur. En fazla ekim alan1 Akdeniz
bolgesinde gerceklesirken, bu bolgeyi Bati Karadeniz ve Giineydogu Anadolu Boélgeleri takip etmistir.
Bat1 Karadeniz bolgesinde son ii¢ yilda ekim alaninda artislar gézlemlenmistir. Bu bolgede ortalama
verim 338 kg/da olarak belirlenmistir. Tiirkiye ortalamalarina bakildiginda ise son ii¢ yilda ekim
alaninda artis ve azalislar goriiliirken, ortalama verim ise 408-442 kg/da arasinda degisim gostermistir.

3.Soya fasulyesi iiretimine iliskin 6nemli sorunlar

Diinyada ve iilkemizde soya fasulyesi tiretiminde dnemli sorunlar ile karsilagilmaktadir. Bu sorunlar
tohumluk se¢imi, hastalik ve zararli, yabanci ot, sicaklik, su ve kuraklik stresi, besin elementi eksikligi
ve hasat sonrasi karsilasilan sorunlardir.

3.1. Hastalik ve zararh sorunlari

Soya fasulyesinde verim azaligina neden olan ¢ok sayida hastalik ve zararli bulunmaktadir. Hastaliklar
su sekildedir;

Bakteriyel yanmiklik (Poseodomonas trifoliorum): Bakteriyel yaniklik soya fasulyesinin en yaygin
bakteriyel hastalig1 olup, diinyada soya fasulyesi iireten tiim bolgelerde goriilmektedir. Bu hastalik geng
bitkilerde goriilen ilk yaprak leke hastaliklarindan biridir. Bakteriyel yanikligi, agir hastalik baskist
altindaki duyarli ¢esitlerde dnemli verim diisiislerine neden oldugu bildirilmistir. Bakteriyel yaniklik
yaprak hastalig1 olup, semptomlar saplarda, yaprak saplarinda ve baklalarda ortaya ¢ikabilmektedir.
Yaprakta belirtiler kiiglik, koseli, yar1 saydam, suda 1slanmis sar1 ile agik kahverengi lekeler olarak
baslayip, lekeler biiyiidiikge merkezleri koyulasarak kirmizimsi kahverengiye doniisiir, gukurlasir ve
sarimsi yesil bir hale ile sinirlanan su ile 1slanmis bir kenar ile ¢evrelenir. Bu hastaligin miicadelesinde
oncelikli olarak bakteriyel yanikliga direncli gesitler tercih edilmelidir. Kiiltiirel uygulamalari, yiiksek
kaliteli, hastaliksiz ari tohumlarin ekilmesi ve iirlin kalintilarinin hizli bir sekilde ayrismasina yol acan
toprak isleme uygulamalarinin kullanilmasindan olusur. Bakteriyel yaniklik ge¢misi olan arazilerde dar
sira genisliklerinden ve yiiksek bitki popiilasyonlarindan kag¢inilmalidir.

Antraknoz (Colletotrichum sp.): Antraknoz tohum kalitesini ve verimi %16 ile %26 oraninda
azaltmaktadir. Bu hastalik bakla enfeksiyonlari, govde ve yaprak sap1 enfeksiyonlarindan daha fazla
verim kaybina neden olabilmektedir. Soya fasulyesi gelisiminin tiim agamalarinda bu hastaliga duyarl
olup, enfekte tohumlar ekildiginde ¢ikis dncesi ve sonrasi nemlenme meydana gelmektedir. Yeni ¢ikan
bitkilerde, kotiledonlarda koyu kahverengi, ¢okiik lezyonlar gelisir. Bu lezyonlar, kosullar hastalik
gelisimini desteklediginde gévde boyunca uzanabilir, bir veya her iki kotiledonun suyla 1slanmasina,
solmasina ve govdeden ayrilmasina neden olabilmektedir. Antraknoz miicadelesi, yiiksek kaliteli,
hastaliksiz tohum kullanim1 ve soya fasulyesi kalintisin1 azaltan toprak isleme veya rotasyon
uygulamalarin1 igermektedir. Ayrica bakla gelisiminin baslangici (R3) ile ilk tohum olusumu (R5)
arasinda bir mantar ilac1 uygulamak antraknozla miicadelede etkili olabilmektedir. Buna ek olarak
fungisit tohum uygulamalari da antraknozun fideler {izerindeki etkilerini en aza indirmektedir.

Kok Ciiriikliigii (Phytophthora megasperma): Bu hastalik, kotii drenajli topraklarda en siddetli sekilde
goriilmektedir. Yiiksek oranda duyarli soya fasulyesi gesitlerinin ekiminin yapilmasi bitki kayiplarina
ve %100 verim diisiislerine neden olabilmektedir. Belirtiler soya fasulyesi gelisiminin herhangi bir
asamasinda goriilebilir ve siddeti soya fasulyesinin duyarliligina baglidir. Duyarli, toleranssiz ¢esitlerde,
yasl fidelerin govdeleri su ile 1slanmig gibi goriinebilmekte ve yapraklar klorotik hale gelebilmektedir.
Genel olarak, bu bitkiler solmaya baglar ve hizlica 6lmektedir. Bu hastaliklardan baska soya fasulyesinde
kok yanikligt (Rhizoctonia solani), sap kanseri (Diaporthe phaseolorum), Fusarium (Fusarium sp.),
Yaprak leke (Cercospora sojina), mildyd (Peronospora trifolorum) ve komir ¢lrikligi
(Macrophomina phaseolina) goriilebilmektedir.
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Miicadele yontemleri baginda bu hastaliga kars1 tolerant soya cesitleri ekilmelidir. Ayrica miinavebe
(ekim nobeti), temiz tohum kullanma ve tohum ilaglamasi hastaliklarla miicadele en etkin yontemlerden
bazilaridir.

Zararllar ise:

Beyaz Sinek (Bemesia tabaci Genn.): Beyaz sinek (Bemisia tabaci) soya fasulyesinde 6nemli bir zararl
tiirii olup, miicadelesindeki zorluklar nedeniyle bu {irlinde ciddi ekonomik kayiplara yol agmaktadir.
Akdeniz Bolgesi'nde beyaz sinek yogunlugu temmuz ayinin basinda artmaya baslar ve agustos ayimda
zirveye ulasir. Bir disi ergin bir nesilde 160 yumurta birakir ve yilda 11-12 nesil gegirir (OISAT, 2004).
Beyazsinek dogrudan beslenerek iiriin verimini diisiiriir ve ayn1 zamanda ¢ok sayida bitki viriisiiniin
vektoriidiir. Beyaz sinek nimfleri ve erginleri floemde beslenir ve ¢esitli sekerler igeren 6zsu elde ederler
(Hendrix ve ark., 1992). Soya fasulyesindeki zarar hem nimflerin hem de erginlerin yapraklardan 6zsu
emmesiyle olusur. Beyaz sinekler bol miktarda bal 6zii salgilar. Metabolize sekerler iceren bu bal 6zii,
151k penetrasyonunu engelleyen ve fotosentezi azaltan koyu renkli isli bir kiifiin gelismesi i¢in uygun bir
ortam olusturur. Beyaz sinek istilas1 genellikle bakla dolum doéneminde en yogun sekilde goriiliir ve
ciddi verim diislislerine neden olabilir. Beyaz sinekle kimyasal miicadelenin pahali oldugu
kanitlanmistir ve insektisitler etkilerini hizla kaybetmektedir (Byrne ve ark., 2003; Ullah ve ark., 2006).
Bu nedenle, beyaz sineklerin yogun olarak istila ettigi bolgelerde yetistirilen gesitlerin beyaz sineklere
kars1 dayanikli olmas1 gerekmektedir.

Karadrina (Spodoptera exiqua) ve Yesilkurt (Heliothis spp.): Spodoptera spp. larvalari, polifag dogalart
nedeniyle diinya ¢capinda 6nem kazanan ve ekonomik olarak 6nemli iirlinlerde 6nemli kayiplara neden
olan zararhlardir. Spodoptera litura (F.) ve S. exigua (Hiibner) (Lepidoptera: Noctuidae) soya
fasulyesinde yaprak dokiilmesine neden olan ve bunlardan ilki yaygin kesici olan zararlhilardir. Larvalar
yapraklarla beslenerek ¢ok fazla miktarda yaprak dokiilmesine yol agar ve soya fasulyesinde tozlanma-
dollenme déneminde tahribat meydana getirmektedir (Chattopadhyay et al.,2019). Yesilkurt ise bitkide
karadrina gibi gelisimin ileri donemlerinde yapraklar1 yiyerek zarar vermektedir. Bu tiir zararlilara etkin
ilaglama yapilarak miicadele yapilabilmektedir.

Prodenya (Spodoptera littoralis): Spodoptera cinsinin tirtillar1 hem vejetatif hem de generatif
donemlerde biiyilik oranda zarar vermektedir (Moscardi ve ark., 2012). Prodenya yogunlugunun fazla
olmasi durumunda kimyasal ilaglama yapilmasi gerekmektedir. Ayrica tiim zararlilarin miicadelesinde
ekim ndbeti, yabanci ot kontrolii vb. kiiltlirel 6nlemler yapilmasi gerekilmektedir.

Kokulu bocek (Nezara viridula): Nezera viridula soya fasulyesi bitkisinin en énemli zararlilarindan bir
tanesidir. N. viridula, gbvde (Panizzi ve Rossi, 1991) ve yaprak damarlar dahil olmak iizere bitkinin
tim kisimlarina zarar verebilir, ancak genellikle meyve veren yapilar ve biiyliyen siirgiinler ile
beslenmektedir (Todd ve Herzog, 1980; Panizzi ve Slansky, 1991). Genel olarak delici ve emici agiz
parcalari ile bitki dokularini delerek kiigiik, sert, kahverengimsi veya siyahimsi lekeler olusturmaktadir.
Ayrica kokulu bocegin emgi yaptigi tohumlar ¢cimlenememektedirler. Bécekler tarafindan bitkiye zarar
genellikle bitki alt kistmlarindan baglandigi i¢in genellikle iireticiler bu zarar1 fark edemezler. Bundan
dolay1 ireticiler iyi bir gozlem yapmalidirlar. Yogunluk fazla ise kimyasal miicadele yoOntemi
uygulanmalidir (Arioglu, 2014).

Kirmizi ériimcek (Tetranychus spp.): Soya fasulyesinde kirmizi 6riimcek bitki ve yapraklarin 6z suyunu
emerek zarar vermektedir. Ayrica Kirmizi oriimcekler araciligiyla da birgok viriiste yayilmaktadir.
Miicadele yontemleri arasinda kiiltlirel, kimyasal ve biyolojik Onlemler yer almaktadir. Kiiltiirel
onlemler hasat sonrasinda, artiklarin tamamen araziden temizlenmesi ve imha edilmesi gerekmektedir.
Benzer sekilde yabanci ot miicadelesi yapilmalidir. Bununla birlikte fazla azotlu giibre kullanimi
popiilasyonu arttirdigindan dolay1 asir1 miktarda giibre uygulamasindan kaginilmalidir. Ayrica kirmizi
ortimcek zararini en az seviyelere getirilebilmek i¢in kimyasal ilaglamada yapilmalidir.
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3.2.Yabanci ot sorunlari

Soya fasulyesi (Glycine max (L.) Merrill) diinya ¢capinda énemli bir yagh tohum bitkisi olup yabanci ot
rekabeti nedeniyle agir zarar gorebilmektedir. Yabanci otlardan kaynaklanan kayiplar, soya fasulyesi
iiretimini sinirlayan en 6nemli faktorlerden biri olmustur. Yabanci otlar, iiriin verimini azaltmasinin yani
sira, kalitenin diismesi, hasat sirasinda kayip ve zorluklara neden olmasi ve hastaliklara ve zararlilara
konukguluk yapmasi gibi bagka sorunlara da neden olabilmektedir. Yabanci otlarin soya fasulyesi
hastaliklart ve zararlilari i¢in alternatif konakcilar olarak rol oynadigi ve hastalik ve zararlilarla
miicadele edilmesi yliksek iiretim maliyetlerine neden oldugu g6z ardi edilmemelidir. Yabanci otlar
ayrica bitkinin gelisimine son derece zararli olan toksinleri de serbest birakabilmektedir.

Soya fasulyesinin ekim sikligindan ve baslangigtaki yavas biiyiime hizi yabanci otlarin ¢ok miktarda
biiylimesi i¢in uygun bir ortam saglamaktadir. Yabanci otlarla miicadele kritik asamada verimli bir
sekilde yonetilmezse bitkinin biiylimesi ve verimliligi lizerinde ciddi bir rekabet stresine yol agmaktadir.
Bu nedenle etkili yabanci ot kontrolii, ekonomik soya fasulyesi {iretimi i¢in en 6nemli uygulamalardan
biridir. Bununla birlikte soya fasulyesi ¢apa bitkisi oldugu i¢in gelisme donemlerinde hem yabanci ot
kontrolii hem de topragin havalanmasi i¢in en az 2-3 kez ¢capalama iglemi yapilmalidir (Arioglu, 2014).
Genellikle soya fasulyesi tarimi yapilan arazilerde yabanci ot miicadelesi ¢apalama islemi ile
yapilmaktadir. Ayn1 zamanda kimyasal yollarla da sorun ortadan kaldirilmaktadir. Soya fasulyesi
arazilerinde en ¢ok sik rastlanilan yabanci otlar su sekildedir;

Topalak (Cyperus sp.), Yapiskan ot (Seteria sp.), Sirken otu (Chenopodium album), Horoz ibigi
(Amaranthis sp.), Kopek tlizimii (Solanum nigrum), Su otu (Digitaria sp.), Kanyas (Sorghum
halepense), Pitrak (Xanthium sp.), Coban degnegi (Polygonum sp.), Semiz otu (Portulacea oileracea),
Darican (Echinochloa sp.). Ayrica soya fasulyesinde kullanim zamanlarina gore yabanci ot ilaglar
miicadelede etkin bir sekilde uygulanmaktadir. Ekim oncesinde kullanilan yabanci ot ilaglari;
Trifluralin, nitralin, vernolate, dinitramine, profluralin ve trifluralin+metribuzin etken maddeli ilaglardir.
Cikis Oncesinde alachlor, linuron, chlorbromuron, oryzalin, naptalam + dinoseb, chloramben ve
metribuzin etken maddeli ilaglar, ¢ikistan sonra dinoseb, linuron, paraquat ve 2.4-DB etken maddeli
ilaglar kullanilabilmektedir (Arioglu, 2014).

3.3.Su stresi

Su, bitkisel iiriin yetistirmenin temelini olusturmaktadir. Yiiksek nitelikli ve kaliteli iiriin elde etmek i¢in
suyun en etkin sekilde kullanilmasi gerekir. Ancak, verim artiginin {ist sinirini, iklim etmenleri ile
bitkinin genetik yapis1 olusturmaktadir. Optimum diizeyde bitki gelisimi ve yiiksek verim elde etmek,
gereksinim duyulan su miktarinin zamaninda ve yeterli sekilde verilmesi ile elde edilebilir (Doorenbos
ve Kassam 1979).

Soya fasulyesinin su ihtiyaci, yetistirme mevsimi, iiriin ¢esidi, sulama yOntemi, yagis miktar: vb.
faktorlere bagli olarak degismektedir. Ornegin, ¢ok sicak yaz aylarinda yetistirilen bir iiriin, daha 1liman
aylarda yetistirilenlere gore daha fazla suya ihtiyag duymaktadir. Daha gecci cesitler, erkenci cesitlere
gore daha yiiksek miktarda neme ihtiya¢ duyabilmektedir.

Farkli sulama yontemlerinin verimliligi farklilik gosterir ve bu da sonug olarak soya fasulyesinin su
ihtiyacini etkiler. Yagis optimum diizeyde ve iyi dagitildiginda, yiiksek tohum verimi elde etmek icin
sulamaya hi¢ gerek olmayabilir veya ¢ok az sulama gerekebilir. Soya fasulyesi i¢in iiriin yetistirme
doneminde ortalama net sulama ihtiyacinin 367 mm oldugu belirlenmistir (Lamm ve ark., 2007).
Bununla birlikte, su gereksinimi (veya uygulanan sulama suyu miktar1) topraktaki nem azalmasina gore
degisiklik gostermektedir (Al-Assily ve Mohamed, 2002).

Soya fasulyesinde ilk sulama ana iiriin kosullarinda ekim yapilan arazilerde bitkinin su ihtiyacina gore
belirlenmektedir. Ikinci {irlin ekimlerde ise soya fasulyesi bitkisinin bitki boyu 10-15 cm’ye ulastiginda
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ve ilk ¢igeklenme baslangicinda yapilmalidir. Bitki gelisim ve sicaklik durumuna gore en az 3-5 kez,
bitkilerin sararmaya basladig1 evreye kadar sulamasi yapilmalidir (Arioglu, 2014).
3.4.Besin elementi noksanhigi

Soya fasulyesinde verimliligi arttirmak i¢in en uygun ve etkili bir bitki besleme yontemi uygulanmalidir.
Bitkide mineral element bilesimi toprak verimliligine gore onemli 6l¢iide degisebilir ve topraktaki
besinler arasindaki dengesizlikten etkilenebilir. Bununla birlikte optimum kosullar altinda bitkiler
bolgeden bagimsiz olarak olduk¢a homojen bir bilesim gosterir. Havadan alinan karbon, hidrojen ve
oksijen kuru madde {iiretiminin %901 olusturmaktadir. Ancak, diger makro ve mikro elementler
toprakta yeterli miktarda bulunmadig siirece bitki besin elementlerinden yeterince faydalanamaz.
Bitkinin en ¢ok ihtiyacina gore sirasiyla bu temel elementler azot, potasyum, kalsiyum, magnezyum,
fosfor ve kiikdirttlir. Hektar bagina 2,5 ton tohum veren bir soya fasulyesi iiriinii topraktan yaklasik 125
kg azot, 23 kg fosfor, 101 kg potasyum, 22 kg kiikiirt, 35 kg kalsiyum, 19 kg magnezyum, 192 g ¢inko,
866 g demir, 208 g manganez ve 74 g bakir kaldirmaktadir ((Pasricha and Tandon, 1989; Tandon, 1989).
Bir bitkide besin elementi eksiliginin belirtileri su sekildedir; azot eksikligi olan bitkilerin rengi solar ve
yapraklar1 sarims1 bir tonla soluk yesile doner. Yapraklar daha sonra tiim yiizeyleri boyunca belirgin bir
sekilde sar1 hale gelebilir (Borkert ve Sfredo, 1994). Bu belirti genellikle ilk 6nce alt yapraklarda
goriiliir, ancak hizla iist kisimlara yayilir. Bitkide oldukg¢a hareketli olan azotun yash dokulardan geng
yapraklara taginmasi nedeniyle semptomlar en son geng yapraklarda goriiliir ve bitkinin bilytime hizi da
azalmaktadir. Fosfor eksikligi, biiylime hizinin yavaslamasina, kiigiik, koyu yesil veya mavimsi yesil
yaprak¢iklara neden olmaktadir. Bitkideki fosforun yiiksek hareketliligi nedeniyle, yetersiz kosullar
altinda genc yapraklar yash yapraklardaki fosforu tiiketerek semptomlarin ilk 6nce yash yapraklarda
ortaya ¢ikmasina neden olmaktadir (Borkert ve Sfredo, 1994). Potasyum eksikligi olan bitkilerde ise
once yaprak kenarlar sararir, sararma ice dogru yayilir. Yapragin merkezi ve tabani yesil kalir. Ciddi
durumlarda yaprak kenarlari 6liir (Fauconnier, 1986). Potasyumun hareketliliginin bir sonucu olarak, bu
belirtiler genellikle ilk olarak daha olgun yapraklarda goriiliir. Potasyumun asir1 derecede eksik oldugu
soya fasulyesi burusuk, kiiciik, sekilsiz tohumlar {iretir ve olgunlasma gecikmektedir.

Bir {irliniin besin gereksinimleri toprak ve iklim kosullarina, ¢eside, verim diizeyine, ekim sistemine ve
yonetim uygulamalarina gore degisimi s6z konusudur. Soya fasulyesi, toprakta uygun Bradyrhizobium
bakterileri mevcutsa veya tohum uygun sekilde bakteri ile asilanmigsa havanin serbest azotunu topraga
baglayabilmektedir. Bitkiler ¢imlenmeden yaklasik 4 hafta sonra 6nemli miktarda havanin serbest
azotunu fikse etmeye baslamaktadir. Yapilan arastirmalar, soya fasulyesinin azotunun %25 ila %75'ini
fiksasyondan elde ettigini gostermektedir (Deibert ve ark., 1979).

Baklagillerde azotlu gilibreleme nadir yapilmaktadir. Soya fasulyesi i¢in azotlu gilibre uygulanip
uygulanmamasi birgok faktorle iligkilidir. Bunlardan bazilari, azot fiksasyonunu baskilayan azotlu
giibreleme, topragin azot baglama kapasitesindeki degiskenligi, topragin su durumu ve genel olarak
cevresel kosullardir. Ayrica yapilan arastirmalarda azot fiksasyonunun, azotlu giibrelerle desteklenmesi,
bitki biliylimesini arttirmanin bir yolu olarak kabul edilmistir. Arastirmalar, baklagillere biiyiik
miktarlarda azotlu giibreler uygulandiginda simbiyotik azot fiksasyonu siirecinin verimli bir sekilde
gergeklesmedigini de gostermistir. Bununla birlikte, diisiik seviyelerde azot uygulamalarinin, erken kok
ve yaprak gelisimini iyilestirdigi, nodiil olusumunu ve azot fiksasyonunu uyardigi gozlemlenmistir.
Singh ve ark. (1998), azot eksikligi olan topraklarda soya fasulyesi i¢in baslangi¢c dozu olarak 35 kg N
ha!'lik oranlarda uygulanmasini tavsiye etmistir. Soya fasulyesinin fosfor ihtiyaci; topragin asitligine,
topragin organik madde diizeyine ve kil icerigine baghdir. Eger yeterince toprakta fosfor yok ise,
bitkinin fosfor ihtiyacim giibreleme ile verilmesi gerekmektedir. Fosforlu giibreleme bitki verimliligini
arttirmanin yani sira tane kalitesine de yiikseltmektedir. Eger yaklasik 400 kg/da verim alabilmek igin
taban giibresi olarak dekara 6-14 kg arasinda P,Os giibresi uygulanmalidir (Arioglu, 2014). Potasyum
giibrelemesi ise toprakta mevcut potasyum durumuna, yagis ve diger temel bitki besin maddelerinin
icerigi gibi bitki biiylimesini simirlayan diger faktorlere baghdir. Soya fasulyesi i¢in tavsiye edilen
potasyum oranlar1 topragin potasyum igerigine gore degismektedir (Fauconnier, 1986). Yapilan
calismalarda Peru'da 6nerilen oran, diisiikk potasyumlu topraklar i¢in 80 ila 120 kg ha-1 arasinda, yliksek
verimli topraklar i¢in ise 20-40 kg ha-1 arasinda degismektedir. Yar1 kurak veya Akdeniz bolgelerinin
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topraklart agir1 derecede yikanma gostermez ve yiiksek bir Katyon degisim kapasitesine (CEC) sahiptir.
Bu gibi topraklarda 50-83 kg K ha™' potasyum uygulamasi yapilmalidir. Iliman bélgelerde topragin
potasyumca yiiksek veya diisiik oldugu diisiiniildiigiinde ve beklenen verime gore 58-125 kg K ha!'in
diizenli olarak uygulanmasi tavsiye edilmektedir (Fauconnier, 1986). Cesitli faktorler zamanla
topraktaki kiikiirttiin azalmasina neden olur. Bitkisel olarak mevcut olan kiikiirt, oncelikle bitki
kalintilarinin ve topraktaki organik maddenin ayrismasindan elde edilir. Kiikiirt eksikligi, diisiik kiikiirt
iceren, kumlu dokuya sahip, organik madde bakimindan diisiik ve yiiksek sizintiya yatkin topraklarda
goriilmektedir. Cesitli galigmalara dayanarak, toprak <10 mg S kg™ seviyelerinde kiikiirt tespit edilirse
kiikdirt eksikligi oldugu kabul edilmistir. Kiikiirttiin toprak test degerine bagli olarak, soya fasulyesi de
dahil olmak iizere yaglh tohumlu bitkilere kiikiirttiin optimum uygulama oraninin 15 ile 60 kg S ha’!
arasinda degistigi bulunmustur (Singh, 1999). Ayrica asitli topraklari iyilestirmek amaciyla toprak pH'm
artirmak i¢cin dolomitik kirectagt kullanilirsa soya fasulyesinin kalsiyum ve magnezyum ihtiyaclar
karsilanabilmektedir (Singh, 2010).

4.Hasatta karsilasilan sorunlar

Soya fasulyesi, tohumlar olgunlastiginda ve yapraklar kurudugunda hasat edilir. Bitki ekimden hasada
kadar 90-110 giinliik normal bir {iretim dongiisii ile olduk¢a verimli bir tirlindiir. Soya fasulyesi, asir1
kurutulmus tohumlarin parcalanmasindan kaynaklanan tarla kayiplarin1 6nlemek ve giivenli depolama
nem igerigine ulagsmak i¢in kurutma siiresini azaltmak amaciyla %13-15 nem igeriginde hasat
edilmektedir. Nem igerigi %12'nin altinda hasat edildiginde ise tohum catlaklarina ve parcalanma
kayiplarina neden olmaktadir. Tohum biiyiikliigii genotipe ve {iretim ortamina baghdir (Singh, 2010).
Hasat esnasinda dikkat edilmesi gereken hususlar su sekildedir; bicerdover ile bigim esnasinda uygun
hasat tablalari1 kullanilmalidir. Ayn1 zamanda tanedeki nem igeriginin %13 seviyelerine ulastigi an hasat
edilmesi, hasat sirasinda bigerdéver hizinin 5 km/sa tlizerine ¢ikmamasi gerekmektedir. Ayrica hasat
edilen arazilerde yabanci otlu veya bitkilerin yesil kalmamasina 6zen gosterilmelidir. Aksi taktirde
bigerdover yiiksek devirde calisacagindan dolayr hasat esnasinda tohum kayiplari yasanabilmektedir
(Arioglu, 2014).

4.1. Kurutma ve depolama

Hasattan sonra soya fasulyesinin islenmesi veya tiiketilmesine kadar gecen siirede depolanmasi
gerekmektedir. Depolama siiresi birkac ay ile bir yil arasinda degisebilir. Daha iyi ve uzun siireli
depolama i¢in kurutma ve depolama Oncesinde soya fasulyesinin yabanci maddelerden, yabanci ot
tohumlarindan ve ince tanelerden arindirilmasi ve kiif, bocek veya bocek hasarli tohumlardan
arindirilmasi gerekmektedir (Parde ve ark., 2002). Tohum yiginindaki yabanct maddeler havalandirma
sirasinda hava akiginda diizensizlik yaratabilir. Bu durum kiif veya bocek biiylimesi icin alan
saglayabilen, havalandirilmayan alanlarin olugsmasina neden olur. Hava filtreli temizleyiciler, soya
fasulyesi tohumlarindaki yabanci maddeleri ¢ikarmak icin kullanilabilir. Soya fasulyesindeki yabanci
maddeler ABD Standartlarinda 3.2 mm'lik yuvarlak delikli elekten gegen tiim maddeler olarak
tanimlanmaktadir (Spencer, 1976). Hasat edilen soya fasulyesinin nem igerigi depolama igin uygun
olmadiginda kurutma islemi gergeklestirilir. Kurutma, tohum solunumu, kiif saldirisi ve kizigsma
nedeniyle bozulma riskini azaltir. Tohum olarak kullanilan soya fasulyesinin giivenli bir sekilde
depolanmasi iki ana parametreye baglidir: nem igerigine ve kurutma sicakligina (Singh, 2010). Soya
fasulyesi i¢in en uygun kurutma sicakligi 38 °C altinda, nisbi nem %45-50 arasinda olmalidur.

5. Sonug¢

Diinyada ve iilkemizde soya fasulyesi {iiretimi yaglik ve endistriyel diger iiretim kollarinda
degerlendirilmektedir. Niifus artisina bagli olarak soya fasulyesinde iiretimi arttirmak kagmilmazdir.
Ulkemizde ise soya fasulyesinde iiretimi arttirmak i¢in &ncelikli olarak iiretimde karsilasilan sorunlarmn
en aza indirmek gerekmektedir. Uretimde karsilasilan belli bash sorunlar ise; iiretim asamasinda,
hastalik ve zararl, yabanci ot, sicaklik ve kuraklik stresi, su ve besin elementi noksanlig1 belli bagh
sorunlart olusturmaktadir. Hasat sonrasi ise iiriiniin nem igerigi ve depolama kosullar1 uygun hale
getirilmemesidir. Uluslararasi pazarda soya fasulyesi ticaretinde 6ne ¢ikan bu sorunlarin, soya fasulyesi
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iriinlinliin diinya pazarinda hak ettigi degere ulasabilmesi igin ¢oziilmesi onem arz etmektedir.
Karsilasilan sorunlar, yetistiricilerin teknik, bilgi, beceri ve donanimlarinin arttirilmasi, ayrica stres
kosullarina toleransli soya fasulyesi cesitlerinin 1slah1 ve depolama kosullarinin iyilestirilmesi ile
¢Oziilebilir.

Kaynaklar

Ahmad A, Hayat I, Arif S, Masud T, Khalid N, Ahmed A (2014) Mechanisms Involved in The
Therapeutic Effects of Soybean (Glycine Max). Int J. Food Prop 17(6):1332—-1354.

Al-Assily, K.A. And Mohamed, K.A. (2002) Soil Moisture Deficit Effect on Some Soybean Genotypes
Production in Upper Egypt. Arab Universities Journal of Agricultural Sciences 10, 153—-163.

Anonim, 2015. BASF USA. (2015). Soybean Production Training Module.

Arioglu, H. 2014. Yag Bitkileri Yetistirme ve Islah1. C.U. Ziraat Fakiiltesi Genel Yaym No:220. S:57.

Borkert, C.M. and Sfredo, G.J. (1994) Fertilizing tropical soils for soybean. In: Tropical Soybean:
Improvement and Production. Publication Division, Food and Agriculture Organization (FAO)
of the United Nations, Rome, Italy, pp. 175-200.

Bueno RD, Borges LL, Arruda KMA, Bhering LL, De Barros EG, Moreira MA (2013) Genetic
Parameters And Genotype x Environment interaction for Productivity, Oil and Protein Content
in Soybean. Afr J Agric Res 8:4853—-4859

Byrne FJ, Castle S, Prabhaker N, Toscano NC (2003). Biochemical Study of Resistance to Imidacloprid
in B Biotype Bemesia Tabaci From Guatemala. Pest Manage. Sci. 59: 347-352

Chattopadhyay N, Balasubramaniam R, Attri S D, Kamaljeet Ray, Gracy John, Khedikar S, Karmakar
C. 2019. Forecasting of Incidence Ofspodoptera Litura (Tobacco Caterpillar) In Soybean and
Cotton Usingstatistical and Synoptic Approach. Journal of Agrometeorology 21(1): 68-75.

Deibert, E.J., Jeriego, M.D. and Olson, R.A. (1979) Utilization of 15N fertilizer by nodulating and non-
nodulating soybean isolines. Agronomy Journal 71, 717-723.

Dixit AK, Antony JIX, Sharma NK, Tiwari RK (2011) Soybean Constituents and Their Functional
Benefts. In: Opportunity, Challenge and Scope of Natural Products in Medicinal Chemistry.
Research Signpost, Kerala.

Doorenbos, J. And A. H. Kassam. 1979. Yield Response to Water. Irrigation and Drainage Paper No: 33
Fao, Rome, P. 193.

FAOSTAT. Http://Faostat.Fao.Org/. 2021.

Gurigbal Singh, G. S. (Ed.). (2010). The soybean: botany, production and uses. CABI.

Hendrix DL, Wei Y, Leggett JE (1992). Homopteran Honeydew Sugar Composition is Determined By
Both Insect And Plant Species. Comp. Biochem. Physiol. 101B, 23-27.

Islam I, Adam Z, Islam S (2019) Soybean (Glycine Max): Alternative Sources of Human Nutrition and
Bioenergy For The 21st Century. Am J Food Sci Tech 7:1-6.

Lamm, F.R., Stone, L.R. And O’Brien, D.M. (2007) Crop Production and Economics in Northwest
Kansas As Related to Irrigation Capacity. Applied Engineering in Agriculture 23, 737-745.

Masuda, T., & Goldsmith, P. D. (2009). World Soybean Production: Area Harvested, Yield, And Long-
Term Projections. International Food And Agribusiness Management Review, 12(1030-2016-
82753), 1-20.

Moscardi, F. Et Al. 2012. Artropodes Que Atacam As Folhas Da Soja.In: Hoffmann-Campo, C.B.;
Corréa-Ferreira, B.S.; Moscardi, F. (Ed.). Soja: Manejo integrado De Insetos E Outros
Artropodes-Praga. Brasilia: Embrapa, P.215-334.

OISAT (2004): Diverse information At www.Oisat.Org, Mainly Athttp://www. oisat.org/ Crops/
Economic_ Crops/Cotton.Html As Well Asthe Links on This Homepage.

Panizzi AR, Rossi CE, 1991. The Role Of Acanthospermum Hispidum in The Phenology Of Euschistus
Heros And Of Nezara Viridula. Entomologia Experimentalis Et Applicata, 59(1):67-74.

Panizzi AR, Slansky F Jr, 1991. Suitability Of Selected Legumes And The Effect Of Nymphal And Adult
Nutrition In The Southern Green Stink Bug (Hemiptera: Heteroptera: Pentatomidae). Journal
Of Economic Entomology, 84(1):103-113.

Parde, S.R., Kausal, R.T., Jayas, D.S. and White, N.D.G. (2002) Mechanical damage to soybean seed
during processing. Journal of Stored Products Research 38, 385-394.

55



http://faostat.fao.org/

Pasricha, N.S. and Tandon, H.L.S. (1989) Fertilizer management in oilseed crops. In: Tandon, H.L.S.
(ed.) Fertilizer Recommendations for Oilseed Crops — A Guide Book. Fertilizer Development
and Consultation Organization, New Delhi, India, pp. 27-60.

Singh B, Singh JP, Singh N, Kaur A (2017) Saponins In Pulses And Their Health Promoting Activities:
A Review. Food Chem 233:540-549. Https://D0i.0Org/10.1016/J.Foodchem.2017.04.161

Singh I, Pathak J, Mahajan MV, Nehte DS, Singh L (2018) Enhancing Soybean Yield Through improved
Production Technology Under Frontline Demonstration in Madhya Pradesh and Maharashtra. J
Community Mobilization Sustain Dev 13:442-446.

Singh, M., Kundu, S., Tripathi, A.K. and Takkar, P.N. (1998) Nitrogen. In: Tomar, K.P., Rupa, T.R. and
Ramana, S. (eds) A Decade of Progress — 1988—1999. IISS Bulletin No. 1. Indian Institute of
Soil Science (IISS), Bhopal, India, pp. 29-42.

Singh, M.V. (1999) Sulphur management for oilseed and pulse crops. All India Coordinated Research
Project of Micro- and Secondary Nutrients and Pollutant Elements in Soils and Plants. Indian
Institute of Soil Science, Bhopal, India.

Spencer, M.R. (1976) Effect of shipping on quality of seeds, meals, fats, and oils. Journal of American
Oil Chemists’ Society 53, 238-240.

Tandan, H.L.S. (1989) Secondary and Micronutrient Recommendations for Soils and Crops — A Guide
Book. Fertilizer Development and Consultation Organization, New Delhi, India.

Todd JW, Herzog DC, 1980. Sampling Phytophagous Pentatomidae on Soybean. In: Kogan M, Herzog
DC, Eds. Sampling Methods in Soybean Entomology. New York, USA: Springer-Verlag, 438-
478.

Ullah F, Baloch AF, Badshah H (2006) Studies On Varietal Resistance and Chemical Control of Whitefly
(Bemisia Tabaci Genn.) in Cotton. J. Biolo. Sci. 6: 261-264.

56



https://doi.org/10.1016/j.foodchem.2017.04.161

Tiirkiye’nin Son Yillardaki Yemeklik Tane Baklagil Uretim Durumu
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Oz

Yemeklik tane baklagiller yeryiiziiniin bir¢ok alaninda yetisme kabiliyetine sahip, insan ve hayvan
beslenmesinde yogun olarak kullamilan en ucuz protein kaynaklarmdan biridir. Ulkemiz, diinyada
onemli yemeklik tane baklagil iireticisi ve tiiketicisi konumundadir. Ulkemiz ekim alani(da) ve iiretim
miktar1 (ton) bakimindan nohut, mercimek, fasulye ve bakla ilk dért siray1 olusturmaktadir. Incelenen
yillardan ortalama bezelye 269 kg/da bakla 259 kg/da fasulye 247 kg/da kirmiz1 mercimek 151 kg/da
nohut 119 kg/da yesil mercimek 112 kg/da boriilce 102 kg/da verim elde edilmistir. 2010 yilina gore
2020 yilinda; bakla ekim alan1 ve {iretim miktar1 azalmig ancak birim alandan elde edilen verim artmus,
bezelye ve boriilce ele alinan tiim parametreler bakimindan diisiis gostermis, nohut incelenen tiim
ozelikler agigindan artig saglamis, fasulye liretim ve verim miktar1 artmis ancak ekim alani azalmis,
kirmizi mercimek ekim alani bakimindan artis olurken iiretim miktar1 ve verim degerleri azalmis, yesil
mercimek ekim alani ve {iretim miktarinda artis olurken verim degerlerinde diisiis yasanmustir.

Son yillarda sik karsilagtigimiz iklim degisikligi, global ¢apta bulasici hastaliklar (Covid19), savaslar
(Ukrayna, Rusya) vb. durumlarda tarimsal {iretimin 6nemi bir kez daha ortaya ¢ikmistir. Bu durumlar
da yemeklik tane baklagiller kaliteli, ucuz ve kolay erisilebilen protein kaynaklaridir. Ekim alan1 ve
iiretim miktar1 bakimindan ilk ii¢ sirada bulunan nohut, mercimek ve fasulyenin verim miktarlarinin da
aym oranlarda artirilmas: siirdiiriilebilir tarim ve gida agisindan olumlu katkilar yapacaktir. Ozelikle
yetistiriciligi digerlerine gére daha kolay olan nohut ve mercimek tariminin desteklenmesi susuz, kirag
ve kullanilmayan alanlarin tarima kazandirilmasi agisindan 6nem tagimaktadir.

Anahtar kelime: Yemeklik tane baklagiller, nohut, fasulye, mercimek, bakla

Production Status of Edible Legumes in Turkey in Recent Years

Abstract

Edible grain legumes are one of the cheapest protein sources that can grow in many areas of the world
and are used extensively in human and animal nutrition. Our country is an important producer and
consumer of edible legumes in the world. Chickpea, lentil, bean and broad bean constitute the first four
ranks in terms of cultivation area (da) and production amount (tons) in our country. The average yield
of peas was 269 kg/da, broad beans 259 kg/da, beans 247 kg/da, red lentils 151 kg/da, chickpeas 119
kg/da, green lentils 112 kg/da and cowpeas 102 kg/da. Compared to 2010, in 2020; faba bean cultivation
area and production amount decreased but the yield obtained from unit area increased, pea and cowpea
decreased in terms of all parameters, chickpea increased in terms of all parameters, bean production and
yield amount increased but cultivation area decreased, red lentil cultivation area increased but
production amount and yield values decreased, green lentil cultivation area and production amount
increased but yield values decreased.

In recent years, the importance of agricultural production has once again emerged in situations such as
climate change, global infectious diseases (covid19), wars (Ukraine, Russia), etc. In these situations,
edible grain legumes are high quality, cheap and easily accessible protein sources. Increasing the yields
of chickpeas, lentils and beans, which are in the top three in terms of cultivation area and production
amount, at the same rates will make positive contributions in terms of sustainable agriculture and food.
Supporting chickpea and lentil agriculture, which are easier to cultivate than others, is important in terms
of bringing dry, barren and unused areas to agriculture.

Keyword: Edible grain legumes, chickpea, bean, lentil, broad bean
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Giris

Yeryiiziinde kutup ikliminin hakim oldugu alanlar hari¢ diinyanin her yerinde yetisebilen ve biinyesinde
yaklagik 12000 bitki tiirii barindiran baklagiller familyasi; tarimsal {iretimi yapilan 200 tiir ile dnemli
bir bitki familyasidir. Yemeklik tane baklagiller (fasulye, nohut, mercimek, bezelye, bakla, bortilce),
baklagiller familyasinin yogun olarak tarimsal {iretimi yapilan, insan ve hayvan beslenmesinde etkin
yeri bulunan bitki grubudur. Ulkemizde tarimsal iiretimi yapilan yemeklik tane baklagillerin tamami tek
yillik yetisme tabiatindadir. Yeryiizinde yemeklik tane baklagiller protein igerigi, yag igerigi,
karbonhidrat igerigi ve diger besleyici maddeler bakimindan insan ve hayvan beslenmesinde oldukca
onemli bir bitki sinifidir. Diinya niifusunun artmasi ve artan niifusun protein ihtiyaglariin karsilanmasi
her gecen giin zorlasmaktadir. Ozelikle gelismislik diizeyi az olan iilkelerdeki insanlarin protein
ihtiyaclarinin hayvansal gidalardan karsilayamamasi yemeklik tane baklagillerin bu alanlarda daha
kiymetli olmasini1 saglamaktadir. Her ne kadar teknoloji ve tarimsal imkanlar artiyor olsa da Afrika ve
Asya’nin belirli bolgelerinde insanlarin aglik problemleri bulunmakta bu problemlerin ¢dziimii iginde
bu bitki grubu oldukga faydali olabilmektedir. Ulkemiz yemeklik tane baklagillerin gen merkezlerinden
biri olup bu bitki tiirlerinin en fazla tiretildigi alanlardandir. Yemeklik tane baklagiller protein, kalsiyum,
fosfor, demir, B1 vitaminleri, B2vitaminleri, niasin, antioksidan ve daha bir¢ok saglikli icerige sahip
olmasinin yaninda kolesterol icermemesi ve yag oraninin diisiik olmasi agisindan insan beslenmesi ve
saglig1 acisindan oldukg¢a 6nemli bir bitki grubudur.

Yemeklik tane baklagiller protein, mineral madde, amino asit ve ¢esitli vitaminler bakimindan yiiksek
icerige sahiptir (Sehriali, 1998)

Yemeklik tane baklagiller insan ve hayvan beslenmesinde 6nemli oldugu kadar toprak saglhigi,
verimliligi ve siirdiiriilebilirligi iginde olduk¢a 6nemlidir. Havadaki serbest azotu bakteriler yardimi ile
topraga baglamalari, kok yapisi ve isleyisi ile toprak yapisi ve icerigine olumlu etkileri, kendinden sonra
ekilecek bitkilere sagladigi faydalar ve diger bitkilerin yetistirilmesinde kullanilan kimyasallarin zararl
etkilerinin azaltilmas1 yemeklik tane baklagillerin sagladigi diger faydalardan bazilaridir.

Yemeklik tane baklagiller, Rhizobium bakterileri ile siirdiirdiigii ortak yasam sonucu olarak havadaki
serbest azotu baglayarak topragin azot bakimindan zenginlesmesine katkida bulunmaktadir (Ozdemir
2002).

Yemeklik tane baklagiller cogunlukla yazlik bitkiler olup mercimek ve bakla diger tiirlerine oranla
soguga daha dayaniklidir. Fasulye, boriilce, nohut, bezelye, bakla ve mercimek sira ile en fazla sicaklik
istegine sahiptir. Fasulye, boriilce, bakla ve bezelye {iretim asamasinda su istegi en fazla olan tiirlerdir.
Nohut ve mercimek sulama yapilmadan iiretilebilmektedir.

Yemeklik tane baklagiller orta agirlikta tinli-humuslu yapiya sahip kireg, azot ve fosfor bakimindan
zengin topraklar tercih etmektedir. Toprak PH’ sinin 6-8 ile olmasi yemeklik tane baklagillerin ideal
yetistirilme araligidir (Akgin 1988; Kiin ve ark. 2005).

Yeryiiziinde yemeklik tane baklagillerden karsilanan proteinlerin %22°si, karbonhidratlarin %7’si insan
beslenmesinde kullanilirken yine bu gruptan karsilanan proteinlerin %38’i ve karbonhidratlarin %5’
hayvan beslenmesinde kullanilmaktadir. Yemeklik tane baklagiller icerdigi %18-32 oraninda protein ile
kaliteli beslenme, protein agigini giderme ve bunlarin ekonomik olarak elde edilmesini saglayan bitki
grubudur (Adak vd. 2010).

Yemeklik tane baklagiller danelerinin insan beslenmesinde kullanilmasinin yaninda geri kalan
kisimlarinin da kolay sindirilebilmesi ve besin degerinin iyi olmasi nedeni ile hayvan yemi olarak
kullanilmasi bu bitki grubunun 6nemini artirmaktadir. Bu bitki tiirlerinin hasat atiklari; diisiik oranda
(mercimekte %30, bezelyede %40 ve fasulyede %45) selilloz ve tane isleme atiklarinda %10-25
oraninda protein ihtiva etmektedir (Gegit ve Adak 1999). Yemeklik tane baklagillerin hasat atiklari,
iilkemizde hayvan beslenmesinde yogun olarak kullanilan tahil saplarina oranla 2 kattan daha fazla
protein ve sindirilebilirlik saglamaktadir (Azkan 1999).
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Materyal Metot

Materyal

Calismada kullanilan veriler; TUIK tarimsal istatistik veri tabanindan almmustir (TUIK, 2023).
Metot

Calismada 2010 yilindan 2022 yilina kadar olan tahil istatistikleri kullanilmistir. Bitki grubuna gore en
genis degisim yiizdeleri belirlenmis, ilk ve son yil arasindaki yilizde artis-azalis degisimleri Microsoft
Office programlari ile siniflandirilmastir.

En diigiik degere gore en geniy yiizde degisim araligi

Fark: en yiliksek deger- en diisiik deger

% artig: fark x 100/ en diislik deger

2010 yrhina gére 2022 yihindaki artig veya azilis yiizde degisimi

Fark: en yiiksek deger- en diisiik deger

% artis, azalig: fark x100/2010 degeri

Tiirkiye’de Tarim Alanlarimin Dagilim

Ulkemizde tarimsal fayda saglanan alanlarin (Toplam tarim alam, Tahillar ve diger bitkisel iiriinlerin
alani, Sebze bahgeleri alani, Siis bitkileri alani, Meyveler, icecek ve baharat bitkileri alani, Cayir ve mera

alan1) 2010-2022 arasindaki dagilimi tablo 1’ de verilmistir.

Tablo 1. Tiirkiye tarim alanlarinin 2010-2022 araligindaki dagilimi

Tahillar ve diger ) Meyveler,
Toplam bitkisel tirtinlerin Sebze Sis igecek ve Cayir ve
Tarih | tarim alani alam(bin/hektar) ba;‘;erilerl bl;Erlﬁrl Eﬁiﬁreari mera alani
(bivhektar) | o o | Nadas | (binhektar) | (binhektar) | alam | (PI/hektan
alam (bin/hektar)
2010 39,011 16 333 4249 802 - 3011 14 617
2011 38,231 15 692 4017 810 4 3091 14 617
2012 38,399 15463 4286 827 5 3201 14 617
2013 38,423 15613 4148 808 5 3232 14 617
2014 38,558 15782 4108 804 5 3243 14 617
2015 38,551 15723 4114 808 5 3284 14 617
2016 38,328 15 575 3998 804 5 3329 14 617
2017 37,964 15 498 3697 798 5 3348 14 617
2018 37,797 15421 3513 784 5 3457 14 617
2019 37,716 15398 3387 790 5 3519 14 617
2020 37,762 15 628 3173 779 5 3559 14 617
2021 38,089 16 062 3059 755 5 3591 14 617
2022 38,482 16 510 2 960 718 6 3671 14 617

(TUIK, 2023)
Incelenen yillar arisinda en yiiksek ve en diisiik toplam tarim alani degerleri sira ile 2010-2019

yillarindan elde edilmis ve en diisiik degeri saglayan yila gore %3,43°liik bir artis gdstermistir. Incelenen
periyotta (2010-2022) toplam tarim alanlar1 %1,36 oraninda azalma gostermistir.
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Incelenen yillar arisindan en yiiksek ve en diisiik ekilen alan degerleri sira ile 2022-2019 yillarindan
elde edilmis ve en diisiik degeri saglayan yila gore %7,22’lik artis gostermistir. incelenen periyotta
(2010-2022) ekilen alan %1,08 oraninda artis gostermistir.

Incelenen yillar arisindan en yiiksek ve en diisiik nadas alani degerleri sira ile 2012-2022 yillarindan
elde edilmis ve en diisiik degeri saglayan yila gére %44,80 oraninda artis gdstermistir. Incelenen
periyotta (2010-2022) nadas alan1 %30,4 oraninda azalig gostermistir.

Incelenen yillar arisindan en yiiksek ve en diisiik Sebze bahgeleri alam1 degerleri sira ile 2012-2022
yillarindan elde edilmis ve en diisiikk degeri saglayan yila gdre %15,18’lik bir artis saglanmistir.
Incelenen periyotta (2010-2022) Sebze bahgeleri alan1 %10,47 oraninda azalis gdstermistir.

Siis bitkileri ekim alan1 bakimindan 2010 yilina ait bir veri saglanamamuistir. En yiiksek ve en diistik Siis
bitkileri ekim alan1 degerleri sira ile 2011-2022 yillarindan elde edilmis ve en diisiik degeri saglayan
yila gore %50 oraninda artmistir. Incelenen periyotta (2011-2022) Siis bitkileri alan1 %50 oraninda artis
gostermistir.

Incelenen yillar arisindan en yiiksek ve en diisiik Meyveler, icecek ve baharat bitkileri alam1 degerleri
stira ile 2022-2010 yillarindan elde edilmis ve en diisiik degeri saglayan yila gore %21,92 olarak
hesaplanmistir. incelenen periyotta (2010-2022) Meyveler, igecek ve baharat bitkileri alan1 %21,92
oraninda artis gostermistir.

Cayir ve mera alanlart bakimindan g¢alismaya konu olmus yillar arasinda herhangi bir degisim
yasanmamigtir.

Tiirkiye’de yemeklik tane baklagillerin ekim alam, iiretim ve verimi miktari

Ulkemizde 2010-2022 yillar1 arasinda bakla, bezelye ve nohut bitkilerinin ekim alani, {iretim miktar1 ve
dekar basina verimleri tablo 2’ de verilmistir.

Tablo 2. Bakla, bezelye ve nohuttun yillara gore ekim alani, liretim ve verim miktarlari

Bakla Bezelye Nohut
Tarih Ei( "M Uretim | Verim F ku(r(li Uretim | Verim Ekim Uretim X{er/l;n
? ;;1 (ton) | (kg/da) | ar;I &1 (ton) | (kg/da) | alani(da) (ton) g) a

2010 | 82970 | 19898 | 240 11815 | 3200 | 271 4556900 | 530634 | 116
2011 | 74417 [ 19678 | 264 13048 | 3628 | 278 | 4464129 | 487477 | 109
2012 | 85334 | 18406 | 216 12193 | 2686 | 220 | 4162416 | 518000 | 124
2013 | 70751 | 17826 | 252 12618 | 3235 | 256 | 4235570 | 506000 | 119
2014 | 59114 | 14927 | 253 11490 | 2987 | 260 | 3885175 | 450000 | 116
2015 | 54140 | 13856 | 256 11118 | 3125 | 281 3593042 | 460000 | 128
2016 | 52922 | 14489 | 274 10882 | 2919 | 268 3595289 | 455000 | 127
2017 | 53123 | 14746 | 278 9415 | 2673 | 284 | 3953099 | 470000 | 119
2018 | 47722 | 13198 | 277 9065 | 2603 | 287 5144159 | 630000 | 122
2019 | 43316 | 12346 | 285 7813 | 2193 | 281 5205951 | 630000 | 121
2020 | 34884 | 9135 | 262 5517 | 1538 | 279 5115607 | 630000 | 123
2021 | 27955 | 7049 | 252 6786 | 1805 | 266 | 4878857 | 475000 | 97
2022 | 25805 | 6686 | 259 8873 | 2392 | 270 | 4568339 | 580000 | 127
(TUIK, 2023)

Incelen periyotta bakla ekim alami en yiiksek ve en diisiik degerleri sira ile 2012-2022 yillarinda
saglamis, en disiik degere gore degisimi ise %230,69 olmustur. Incelenen periyodun ilk ve son (2010-
2022) yillarinda bakla ekim alan1 %68,90 oraninda azalis gostermistir.
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Uretim miktar1 bakimmdan 2022-2010 yillar1 sira ile en yiiksek ve en diisiik degerleri saglamis ve en
diisiik degere gore degisimi %197,61 olmustur. incelenen periyodun ilk ve son (2010-2022) yillarinda
bakla ekim alan1 %66,44 oraninda azalis gostermistir.

Verim bakimindan 2019-2012 yillar1 sira ile en yiiksek ve en diisiik degerleri saglamis ve en diistik
degere gore degisimi %31,4 olmustur. incelenen periyodun ilk ve son (2010-2022) yillarinda bakla
verimi %7,92 oraninda artig gostermistir.

Incelen periyotta bezelye ekim alani en yiiksek ve en diisiik degerleri sira ile 2011-2020 yillarinda
saglamis, en diisiik degere gore degisimi ise %236,51 olmustur. Incelenen periyodun ilk ve son (2010-
2022) yillarinda bezelye ekim alan1 %24,90 oraninda azalig gostermistir.

Uretim miktar1 bakimindan 2011-2020 yillari sira ile en yiiksek ve en distik degerleri saglamis ve en
diisiik degere gore degisimi %135,89 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda
bezelye ekim alan1 %25,25 oraninda azalig gostermistir.

Verim bakimindan 2012-2018 yillari sira ile en yliksek ve en diisiik degerleri saglamis ve en diigiik
degere gore degisimi %30,45 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda bezelye
verimi %0,37 oraninda azalig gdstermistir.

Incelen periyotta Nohut ekim alam en yiiksek ve en diigiik degerleri sira ile 2019-2014 yillarinda
saglamus, en disiik degere gore degisimi ise %34 olmustur. Incelenen periyodun ilk ve son (2010-2022)
yillarinda Nohut ekim alan1 %0,25 oraninda artig gdstermistir.

Uretim miktar1 bakimindan 2018,2019-2020 ve 2014 yillari sira ile en yiiksek ve en diisiik degerleri
saglamis ve en diisiik degere gore degisimi %40 olmustur. Incelenen periyodun ilk ve son (2010-2022)
yillarinda Nohut ekim alani %9,30 oraninda artig gostermistir.

Verim bakimindan 2015-2021 yillar sira ile en yiiksek ve en diisik degerleri saglamis ve en disiik
degere gore degisimi %31,96 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda Nohut

verimi %9,48 oraninda artig gostermistir.

Ulkemizde 2010-2022 yillar1 arasinda fasulye ve bériilce bitkilerinin ekim alan, {iretim miktar1 ve dekar
basina verimleri tablo 3’ te verilmistir.

Tablo 3. Fasulye ve boriilcenin yillara gére ekim alany, {iretim ve verim miktarlari

Fasulye Boriilce

Tarih Ekim alani Uretim Verim Ekim alani Uretim Verim

(da) (ton) (kg/da) (da) (ton) (kg/da)
2010 1033 811 212 758 206 22 020 2290 104
2011 946 254 200 673 212 20323 2149 106
2012 931 740 200 000 215 24 221 2111 87
2013 847 630 195 000 230 20 624 2112 102
2014 911103 215000 236 19 408 2 006 103
2015 935 840 235000 251 16 000 1 609 101
2016 898 197 235000 262 18 079 1 860 103
2017 897 221 239 000 266 14 129 1511 107
2018 848 045 220 000 259 13 553 1443 106
2019 889 385 225000 253 13 084 1392 106
2020 1029 857 279 518 271 13227 1324 100
2021 1077 964 305 000 283 12 445 1281 103
2022 970 520 270 000 278 11 521 1161 101

(TUIK, 2023)
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Incelen periyotta fasulye ekim alani en yiiksek ve en diisiik degerleri sira ile 2021-2013 yillarinda
saglamus, en diisiik degere gore degisimi ise %27,17 olmustur. Incelenen periyodun ilk ve son (2010-
2022) yillarinda fasulye ekim alani %6,12 oraninda azalig gdstermistir.

Uretim miktar1 bakimmdan 2021-2013 yillar1 sira ile en yiiksek ve en diisiik degerleri saglamis ve en
diisiik degere gore degisimi %56,41 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda
fasulye tiretim miktar1 %26,10 oraninda artig gostermistir.

Verim bakimindan 2021-2010 yillar1 sira ile en yiiksek ve en diisiik degerleri saglamis ve en diisiik
degere gore degisimi %37,38 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda fasulye
verimi %34,95 oraninda artig gostermistir.

Incelen periyotta bériilce ekim alani en yiiksek ve en diisiik degerleri sira ile 2012-2022 yillarinda
saglamis, en diisiik degere gore degisimi ise %110,23 olmustur. Incelenen periyodun ilk ve son (2010-
2022) yillarinda boriilce ekim alani %47,68 oraninda azalig géstermistir.

Uretim miktar1 bakimmdan 2010-2022 yillart sira ile en yiiksek ve en diisiik degerleri saglamis ve en
diisiik degere gore degisimi %97,24 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda
boriilce tiretim miktar1 %49,30 oraninda azalis gostermistir.

Verim bakimindan 2017-2012 yillart sira ile en yiiksek ve en diisiik degerleri saglamis ve en disiik
degere gore degisimi %22,99 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda bortilce

verimi %2,88 oraninda azalig gdstermistir.

Ulkemizde 2010-2022 yillar1 arasinda yesil ve kirmizi mercimek bitkisinin ekim alan, {iretim miktar
ve dekar basina verimleri tablo 4’te verilmistir.

Tablo 4. Yesil ve kirmizi mercimegin yillara gore ekim alani, iiretim ve verim miktarlar

Mercimek
Tarih Kirmizi Yesil
Ekim alani . Verim Ekim alam . Verim
(da) Uretim (ton) (ke/da) (da) Uretim (ton) (ke/da)
2010 2116 000 422 000 199 228 922 25400 111
2011 1923 225 380 000 198 225248 25952 115
2012 2 147 875 410 000 191 226 903 28 000 123
2013 2 605 000 395 000 152 206 783 22 000 106
2014 2324 461 325000 140 170 476 20 000 117
2015 2 074 690 340 000 164 163 881 20 000 122
2016 2354743 345 000 147 167 617 20 000 119
2017 2 693 181 400 000 149 232 201 30 000 129
2018 2 430 652 310 000 128 341 625 43 000 126
2019 2427761 310 000 128 396 116 43 631 110
2020 2098 215 328 418 157 378 443 42 397 112
2021 2 601 995 228 000 88 481 591 35000 73
2022 2998 118 400 000 133 428 249 45 000 105

(TUIK, 2023)

Incelen periyotta kirmizi mercimek ekim alan1 en yiiksek ve en diisiik degerleri sira ile 2022-2011
yillarinda saglamis, en diisiik degere gore degisimi ise %55,89 olmustur. Incelenen periyodun ilk ve son
(2010-2022) yillarinda kirmizi ekim alan1 %41,69 oraninda artig gdstermistir.
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Uretim miktar1 bakimmdan 2010-2021 yillar1 sira ile en yiiksek ve en diisiik degerleri saglamis ve en
diisiik degere gore degisimi %85,09 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda
kirmizi mercimek iiretim miktar1 %5,21 oraninda azalis géstermistir.

Verim bakimindan 2010-2021 yillar1 sira ile en yiiksek ve en diisiik degerleri saglamis ve en diisiik
degere gore degisimi %126,14 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda kirmiz
mercimek verimi %33,17 oraninda azalis gostermistir.

Incelen periyotta Yesil mercimek ekim alam en yiiksek ve en diisiik degerleri sira ile 2021-2015
yillarinda saglamis, en diisiik degere gore degisimi ise %193,87 olmustur. Incelenen periyodun ilk ve
son (2010-2022) yillarinda Yesil mercimek ekim alani1 %87,07oraninda artis gostermistir.

Uretim miktar1 bakimidan 2022 ve 2014,2015,2016 yillar1 sira ile en yiiksek ve en diisiik degerleri
saglamis ve en diisiik degere gore degisimi %125 olmustur. incelenen periyodun ilk ve son (2010-2022)
yillarinda Yesil mercimek iiretim miktar1 %77,17 oraninda artis géstermistir.

Verim bakimindan 2017-2021 yillar1 sira ile en yiiksek ve en diisiik degerleri saglamis ve en diistik
degere gore degisimi %76,71 olmustur. Incelenen periyodun ilk ve son (2010-2022) yillarinda Yesil
mercimek verimi %5,41 oraninda azalis géstermistir.

Yemeklik tane baklagillerin yillara gore fiyat degisimi

Ulkemizde yogun olarak tarimi yapilan yemeklik tane baklagillerin 2010-2022 yillar1 arasindaki fiyat
degisimleri tablo 5’te verilmistir.

Tablo 5. Yemeklik tane baklagillerin yillara gore fiyat degisimleri

. Mercimek -
Tarih Bakla Bezelye Nohut Fasulye Yesil Kirmizl Boriilce
2010 1,22 1,44 1,60 2,40 2,11 1,49 2,65
2011 1,34 1,25 2,11 2,51 2,07 1,38 2,63
2012 1,58 1,94 2,68 2,91 2,14 1,28 2,98
2013 1,68 1,11 2,46 3,28 2,11 1,27 3,24
2014 1,92 1,13 2,33 3,69 2,17 1,58 3,58
2015 2,04 1,18 2,61 3,39 2,64 1,96 4,04
2016 1,85 1,13 3,68 3,44 3,02 2,49 4,77
2017 1,89 2,37 5,46 3,98 3,26 2,33 5,34
2018 2,47 3,13 4,80 4,80 2,96 1,94 6,32
2019 3,17 4,52 3,41 6,42 3,44 2,35 7,87
2020 3,72 4,26 3,82 8,16 4,47 3,39 7,86
2021 4,92 4,56 6,23 8,89 5,97 5,38 14,19
2022 8,83 - 14,79 18,06 13,17 10,59 27,55

(TUIK, 2023)

2010 yilana gdre 2022 yilinda kilogram fiyat artis1; baklada %623,77 oraninda, bezelyede %216,67
oraninda, nohutta %824,38 oraninda, fasulyede %652,50 oraninda, yesil mercimekte %524,17 oraninda,
kirmizit mercimekte %610,74 oraninda, boriilcede %939,62 oraninda gergeklesmistir.

2010-2022 yillar1 arasinda iilkemizde 12 yilik enflasyon artis ortalamasmim %338,46 oldugu
bildirilmistir (Anonim 2, 2023).

Sonu¢

Incelenen verilerden 6zellikle nadas alanlarinin diizeli olarak azalmasi tarimsal iiretim acisindan olumlu
yonlerden biri olarak kabul edilebilmektedir. 2010 yilina gore 2022 yilinda; bakla ekim alan1 ve iiretim
miktar1 6nemli oranda azalirken, verimi nispeten artmisg, bezelye ekim alani, iiretim miktar1 ve verimi
azalmig, nohut ekim alani, tiretim miktar1 ve verim artmis, fasulye ekim alan1 azalirken, tiretim miktari
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ve verim artmis, boriilce ekim alani, iiretim miktar1 ve verim azalmis, kirmizi mercimek ekim alani
bakimindan artis olurken iiretim miktar1 ve verim degerleri azalmis, yesil mercimek ekim alan1 ver
iiretim miktarinda artig olurken verim degerlerinde diisiis yasanmistir. 2021 yilinda hem yesil hem de
kirmizi mercimegin ekim alam diger yillara gore yiliksek olmasina ragmen bu yildan elde verim
neredeyse yar1 yartya diigmiistir.

Incelemeye konu olan yillarda; baklanin fiyati siirekli artig gostermekte ve diger tiim yemeklik tane
baklagil fiyatlar1 yillar arasindan artig ve azaliglar gosterse de yil farklart artikga fiyatlart ylikselme
egiliminde olmustur.

Tahillar ve diger bitkisel {irlinlerin tiretim alanlarinin 2019 yilina kadar diisme meyillinde oldugu ancak
COVID19 salgini ve savas olasiliklari ile birlikte tekrar yiikselme egilimine gectigi goriilmektedir. 2010
yildan sonra sebze bahgeleri ekim alani genel olarak diisme egilimindedir. Global ¢apta savas, kuraklik,
iklim degisikligi ve salgin tehditlerinin her zaman var oldugu ve herhangi birinin ortaya ¢ikmasi
durumunda niifusunun besleme ihtiyaglarinin giderilmesinin ne kadar elzem oldugu, tarimsal alan ve
iiretiminin siirekli dnemsenmesi gerekliligi bu veriler ile goz oniine serilmektedir.

Kaynaklar

Adak, M. S., Giiler, M. Ve Kayan, N., (2010). Yemeklik Baklagillerin Uretimini Artirma Olanaklari.
Tirkiye Ziraat Mithendisligi VII. Teknik Kongresi, 11-15 Ocak 2010 Ankara, Bildiriler Kitabi
Is: 329-341.

Akein A., (1988). Yemeklik Tane Baklagiller, S. U. Yayinlar1:43, Ziraat Fakiiltesi Yayinlari, 8.377
Konya.

Anonim 1. (2023)
https://herkesicin.tcmb.gov.tr/wps/wcm/connect/ekonomi/hie/icerik/enflasyon+hesaplayici

Azkan, N. (1999). Yemeklik Tane Baklagiller. Uludag Univ. Ziraat Fakiiltesi, Tarla Bitkileri Boliimii.

Ozdemir S. (2002). Yemeklik Baklagiller, 142, Hasad Yayincilik, Istanbul.

Sehirali S. 1988. Yemeklik Dane Baklagiller. A.U Ziraat Fakiiltesi Yayilar1 1089, Derskitabu, ss: 314.
435.

TUIK (2023) https://data.tuik.gov.tr/Kategori/GetKategori?p=tarim-111&dil=1

64



https://data.tuik.gov.tr/Kategori/GetKategori?p=tarim-111&dil=1

Current Developments of Gynogenesis Studies in Onion (Allium cepa L.) in Turkiye

Faika YARALI KARAKANY, Merve Arefe YiGiT% Berna ERGUN CETIN', Emrullah
GULDEMIR? Ergiin DOGANGUZEL?, S. Sebnem ELLIALTIOGLU?

L: University of Kilis 7 Aralik, Faculty of Agriculture, Department of Horticulture, Kilis, Tiirkiye.
2: R&D Tissue Culture Laboratory, United Genetics Turkey, Mustafakemalpasa, Bursa, Tiirkiye
3: Ankara University Technocity, Doqutech Academy Lic. Co., Ankara, Tiirkiye

*Corresponding author: faikayarali@gmail.com

Abstract

Onion (Allium cepa L.), belongs to the Alliaceae family, is one of the most important vegetables grown
in the world. Most of the commercially grown onion cultivars are open pollinated (OP) or F1 hybrid.
However, F1 hybrid cultivars are more preferred than open pollinated cultivars because of their higher
yields and more uniform marketable crops. For development of hybrid cultivars, production of
homozygous lines in onion is very difficult through conventional methods of plant breeding.
Gynogenesis-based doubled-haploid (DH) technique can provide completely homozygous lines in one
generation in onion. The percentages of gynogenic haploid embryos, embryo quality and embryo
regeneration vary according to genotype, so genotype is a critical factor affecting haploid production.
To obtain haploid embryos from onion, flower bud, ovule and ovary culture are used. However, the
researches were determined the best method of unpollinated flower bud culture. In this paper, current
developments in vitro gynogenesis studies conducted with onion in Tiirkiye are evaluated.

Keywords: Allium cepa, BDS, Doubled haploid, Gynogenesis, Onion

Introduction

Onion is one of the most important crops cultivated and consumed worldwide as a vegetable, spice and
medicinal food. Most of the commercially grown onion cultivars are open pollinated (OP) or F1 hybrids.
Hybrid cultivars are considered superior to OP ones due to their higher yield and more desirable
marketable crop. Hence, there is a strong demand for F1 hybrids (Mathapati et al., 2019; Yarali Karakan,
2020a). For the development of hybrid cultivars, the production of homozygous lines in onions by
conventional plant breeding methods is very difficult due to their two-year generation time, residual
heterozygosity and high inbreeding depression (Yarali Karakan, 2019). However, the doubled haploid
(DH) technique based on gynogenesis can provide fully homozygous lines in one generation in onions
(Foschi et al., 2013; Alan et al., 2014; Yarali Karakan, 2020a). Plants that carry gametophytic
chromosome number in their sporophytes are called haploids (Forster et al., 2007). Various methods
could be used to induce in vitro haploid production, but only gynogenesis has been reported as successful
in onions. Among gynogenesis techniques, recent studies have found that ovary (Figure 1) and flower
bud culture (Figure 2) are effective for both embryo yield and less labor to induce gynogenesis in onion
(Yarali and Yanmaz, 2013; Yarali, 2014; Fayos et al., 2015; Sahinalp, 2019; Lestari et al., 2021).
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Figure 2. Flower bud culture (Sahinalp, 2019)

The genotype of the donor plant, the growing conditions and medium composition are crucial factors
affecting haploid production in onion (Anandhan et al., 2014; Yarali and Yanmaz 2017; Yarali Karakan,
2020b). BDS (Dunstan and Short, 1977), MS (Murashige and Skoog, 1962) and Gamborg’s (B5)
medium (Gamborg et al., 1968) supplemented with 2,4-dichlorophenoxyacetic acid (2,4-D) and 6

benzyl-aminopurine (BA) at 2 mg L “are widely used in the induction medium (Alan et al., 2003; Jakse
et al., 2010; Yarali and Yanmaz, 2013-2017; Khar et al., 2018; Yarali Karakan, 2019). The first studies
on onion gynogenesis were initiated by Turkish researchers in 2003 (Alan et al., 2003), and then
continued with postgraduate studies. This article reviews recent developments in onion in vitro
gynogenesis studies conducted in Tiirkiye.

Determination of the gynogenic potential of Turkish onion germplasm

It is imperative to determine the gynogenic potential of Turkish onion germplasm as these genotypes
will be useful for development of mapping populations, breeding programs and also for genetic studies.
Genotype and explant type are important factors affecting gynogenesis. Since genotype is a critical
factor affecting haploid production in onions, molecular analysis can be used as a fast and reliable tool
to determine gynogenesis ability in onions (Yarali Karakan, 2020b). It has been noted by various
researchers that the haploid frequency of genotypes is based on day length, geographic origin and genetic
structure (Alan et al. 2004; Khar et al., 2019). In fact, Kaska, (2013), Alan (2019), Diizgiin (2019) and
Baris (2020) used breeding lines from different geographic origins and open-pollinated cultivars and
reported that gynogenic efficiency ranged from 0.09-5.50%, PAU 2A and PAU 3E. In these studies,
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genotypes with high gynogenic potential are identified as PAU 3E (Kaska, 2013), Biyom 1 (Alan, 2019),
Southport 404 (Diizgiin, 2019), PAU6 (Baris, 2020).

On the other hand, Sahinalp (2019) and Yarali Karakan (2019), who studied the variation of gynogenic
response in local onion landraces, reported that the gynogenesis abilities of local onion landraces are
remarkable for breeding studies. Researchers found that the frequency of gynogenesis varied from 0.47
to0 5.33% in local onion landraces.

In addition to these studies, Yarali Karakan (2020a) compared the gynogenesis abilities of local onion
landraces and OP cultivars. The researcher found that local onion landraces were more responsive to
gynogenesis than OP cultivars and all haploid plants were from Sanliurfa 2 genotype (Figure 3).

The differential response of onion genotypes with different geographic regions and genetic structures to
in vitro gynogenesis, as reported by different is shown in Table 1.

Figure 3. Haploid iduction in onion: a) unpollinated flower buds b) flower buds in culture medium, c)
callus formation on flower buds, d) normal and hyperhydric buds, €) direct gynogenic plantlet induced,
f) in vitro gynogenic plantlets (Yarali Karakan, 2020a)

Medium composition for utilization of gynogenesis induction and plant development

The medium composition is one of the important factors affecting gynogenesis. The most modified
components in the nutrient medium are source of organic nitrogen, carbohydrates, growth regulators
and organic supplements (Yarali and Yanmaz, 2013). The medium composition used in different studies
are summarized in Table 2. When Table 2 is examined, one can see that BDS medium (Yarali, 2014;
Sahinalp, 2019; Yarali Karakan, 2019; Yarali Karakan, 2020a) and MS medium (Yarali Karakan, 2020a)
and their modified forms (Kaska, 2013; Alan, 2019) were used in the research. On the other hand, the
effect of growth regulators added to the culture medium on the production efficiency of haploids is also
important. The most commonly used growth regulators in the induction medium are 2,4-
Dichlorophenoxy acetic acid (2,4-D) and 6-Benzylaminopurine (BAP). In the studies it was reported
that the highest yield of gynogenic embryos was obtained from MS or BDS medium supplemented with
2.0mg L2, 4-D and 2.0 mg L** BAP (Kaska, 2013; Yarali, 2014; Alan, 2019; Sahinalp, 2019; Yarali
Karakan, 2019-2020).

Sucrose added to the nutrient medium as a carbon source and organic supplements are also important to
improve gynogenic response. Kaska, 2013; Yarali, 2014; Alan, 2019; Sahinalp, 2019; Yarali Karakan,

67




2019-2020 reported that high concentration of sucrose (100 g L™) and organic supplements such as
thiamine-HCI, pyridoxine-HCI, nicotinic acid, myo-inositol, CAPanthothenate, glycine, biotin, folic
acid, L-proline increase the frequency of gynogenesis in onions.

Pre-Treatments

Stress treatments such as low/high temperature, prolonged photoperiod in the dark or nutrient supply of
donor plants, flower buds or in in vitro culture can have an impact on embryo induction. Low/high
temperature treatments are commonly used to induce stress conditions. The temperature stress treatment
can be applied to donor plants, inflorescences, flowers or isolated ovules (Chen et al., 2011; Yarali and
Yanmaz, 2013; Yarali Karakan and Arpaci, 2018). Few data are available on the effect of temperature
pretreatments on the induction of haploid embryos in onions. Yarali Karakan (2019) wanted to show
that cold pre-treatment of flower buds could affect the frequency of embryogenesis in eleven local onion
landraces originating from different geographical origins of Tiirkiye. The researcher picked whole
umbels before anthesis and exposed them to cold temperature of 4 °C for 0, 4, 7 and 12 days. In vitro
plantlets were obtained from both callus proliferation and gynogenic embryos breaking though the ovary
walls. The data showed that most plantlets emerged from flower buds of genotype 6 and genotype 8
treated at 4°C for 7 days.
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Table 1. Differential response of onion genotypes with different geographical regions and genetic
structures to in vitro gynogenesis

No/percentage of | No of
gynogenic plants | haploid | Reference
(%) plants

Geographic Genetic

Genotype origin structure
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PAU 1A Balikesir Breeding line | - -
PAU 1B Balikesir/Ovaba | Breeding line 7 (0.15) -
yindir
PAU 1BW Balikesir/Ovaba | Breeding line | -
yindir
PAU 1BR Balikesir/Ovaba | Breeding line 3 (0.40) -
yindir
PAU 2A Denizli Breeding line | 2 (0.09) -
PAU 2B Bursa/Camlica Breeding line | 2 (1.60) -
PAU 2C Denizli Breeding line | 11 (0.29) 3
PAU 2D Denizli Breeding line | - -
PAU 2CR Denizli Breeding line | 1 (0.33) -
PAU 3A Balikesir Breeding line | 2 (0.66) -
PAU 3B Balikesir Breeding line | 3 (1.09) -
PAU 3C Balikesir Breeding line | - -
PAU 3E Balikesir Breeding line | 33 (5.50) 3
PAU 3F Balikesir Breeding line | - -
PAU 3AY Balikesir Breeding line | - -
PAU 3CW Balikesir Breeding line | 3 (1.50) -
PAU 3DW Balikesir Breeding line | 1 (1.33) -
PAU 4A Yozgat/Yerkéy | Breeding line | - -
PAU 4B Bursa/Esenli Breeding line | 9 (0.69) -
PAU4D Bursa/Golkiy1 Breeding line | 6 (0.78) -
PAU 4BR Bursa Breeding line | 8 (2.00) -
PAU 5 Adiyaman Breeding line | 24 (0.63) -
PAU 5R Adiyaman Breeding line | 15 (0.87) -
PAU 6A Hatay Breeding line | 2 (1.60) -
PAU 6B Hatay Breeding line | 10 (1.00) -
PAU 6C Bursa Breeding line | 4 (0.18) -
PAU 6D rBursa/Sogutpma Breeding line 2 (2.66) -
PAU 6E Bursa/Camlica Breeding line | 18 (0.71) 4
PAU 6F Adiyaman Breeding line | 17 (0.40) 2
PAU 7A Amasya Breeding line | 6 (0.97) -
PAU 7B Denizli/Kirca Breeding line | 2 (0.57) -
PAU 7C Denizli Breeding line | 12 (1.04) 2
PAU 7E Denizli Breeding line | - -
Yalova 12A Bursa/Harmanli | Breeding line | 2 (0.36) 2
Yalova 12B gB;(:sa/Esklkaraa Breeding line | 15 (0.42) 3
Yalova 12AR Bursa/Harmanli | Breeding line | - -
Yalova 12BR gB;grsa/Esklkaraa Breeding line | 5 (0.56) i
Imrali L 1
KirmizisiA Bursa/Camlica Breeding line | 10 (0.58)
Imrali KirmizisiB | Bursa/Harmanli | Breeding line | 88 (1.74) 10
Imral KirmizisiC ]j;lrsa/Esklkarag Breeding line | 9 (1.40) !
Imrali . N 1
KirmizisiD Imrali Breeding line | 3 (0.70)
?(mathmZISIA Bursa/Camlica | Breeding line | - )
Kantartopu Bursa/Camlica OP 9 (0.30) -

Kaska,
2013

70




KantartopuR Bursa/Camlica Breeding line | 1 (0.15)
Bayram 1 OP - varali
Yakut OP 87 (5.13) 201 4’
OH-01 Synthetic 111 (9.86)
Biyom 1 Breeding line | 80 (1.16)
Biyom 2 Breeding line | 6 (0.18) Alan,
Biyom 3 Breeding line | 8 (0.26) 2019
Yalova 12 OP 35 (0.40)
Delfos OP 56 (0.78)
Alan beyazi Breeding line | 54 (0.70)
Istanbul  Silivri | Istanbul/Silivri Breeding line | 1(0.10)
Beyaz
Denizli pop. Denizli Breeding line | 10(0.14) -
PAUS Beyaz Breeding line | 3 (0.10) - Diizgiin,
Pompei OP 6(0.12) 3 2019
White Lisbon OP - -
Southport 404 OP 5(1.10) 4
Yalova-12 OP 24 (0.30) 9
Delfos OP 47 (0.60) 23
Genotypel Adana/ Ceyhan Local -
landrace
Genotype2 Amasya/ Merkez | Local -
landrace
Genotype3 Diyarbakir/ Local 0.07 (0.47)
Bismil landrace
Genotype4 Hatay/ Kirtkhan | Local 0.07 (0.47)
landrace
Genotype5 Gaziantep/Islahi | Local 0.73 (4.87)
ye landrace
Genotypeb Kilis/Center Local 0.27 (1.80)
landrace
Genotype7 Kilis/Center Local - Sahinalp,
landrace 2019
Genotype8 Kilis/Center Local -
landrace
Genotype9 Kilis/Center Local -
landrace
Genotypel0 Kilis/Musabeyli | Local 0.07 (0.47)
landrace
Genotypell Gaziantep/Nizip | Local 0.07 (0.47)
landrace
Genotypel?2 Sanliurfa/Center | Local 0.47 (3.13)
landrace
Genotypel3 Sanlurfa/Sivere | Local 0.67 (4.47)
Kk landrace
Genotypel Diyarbakir Local 0.07 (0.47)
landrace
Genotype?2 Hatay Local 0.13 (0.87) Yarali
- landrace Karakan
Genotype3 Gaziantep Local 0.20-0.53 (1.33- 2019 ’
landrace 3.53)
Genotype4 Kilis Local 0.53 (3.53)
landrace
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Genotype5 Kilis Local - -
landrace

Genotypeb Kilis Local 0.80 (5.33) -
landrace

Genotype7 Kilis Local 0.13 (0.87) -
landrace

Genotype8 Kilis Local 0.80 (5.33) -
landrace

Genotype9 Gaziantep Local - -
landrace

Genotypel0 Sanlurfa Local - -
landrace

Genotypell Sanlurfa Local 0.53 (3.53) -
landrace

BPE Breeding line | 5 (0.30) 1

BPEG Breeding line | 16 (0.41) 2

BPE10 Breeding line | - -

BPEPAUS3-7 Breeding line | 20 (0.30) -

BPEPAU3-20 Breeding line | 5 (0.22) 1 Baris,

PAU5 Breeding line | 52 (0.44) 12 2020

PAUG Breeding line | 154 (1.9) 39

Canakkale Breeding line | 6 (0.17) -

Kirmasi

Red Baron OP 3(0.33) 2

Burgaz OP 13 (0.63) 2

Adana Adana Local 0-0.26 (1.8) -
landrace

Amasyal Amasya Local - -
landrace

Amasya 2 Amasya Local 1.53(10.2)- -
landrace 1.93(12.9)

Bismil Diyarbakir/Bism | Local 0.40(2.7)- -

il landrace 0.20(1.3)

Hatay Hatay Local - -
landrace

Islahiye Gaziantep/Islahi | Local 0.66(4.4)- -

ye landrace 0.33(2.2)

Kilisl Kilis Local 0.40 (2.70)- 0 - Yarali
landrace Karakan,

Kilis 2 Kilis Local 0.33(2.2)- - 2020a
landrace 0.33(2.2)

Kilis 3 Kilis Local - -
landrace

Musabeyli Kilis/Musabeyli | Local 0.20(1.3)- -
landrace 0.20(4.9)

Nizip Gaziantep/Nizip | Local 0.06(0.4)- -
landrace 0.13(0.9)

Sanlurfal Sanlurfa Local - -
landrace

Sanliurfa 2 Sanliurfa Local 1.80 (12)-3 (20) 4
landrace

Aypare OP 1(6.7)-1.20 (8) -
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Buzgaz10 OP 0.13(0.9)-0.46 -
(3.1)
Damla OP 0- 0.06 (0.4) -
Edis OP 1 (6.7)-0.53(3.6) -
Gence OP - -
Haktan OP - -
Bereket OP - -
Beyazbilek OP 0.26(1.8)- -
1.06(7.1)
Hediye OP - -
MT300 OP - -
Sampiyon OP 0.20(1.3)- -
0.53(3.6)
Taraz OP - -
Yanki1 OP 0.20(1.3)- -
0.86(5.8)
Table 2. Composition of different media formulations using haploid induction and plant development
in onion.
Culture Culture Growth Sucrose Organic supplements
. regulators I ) Reference
medium method 1 (gLh (mg LY
(mgL™)
20 BAP 1 Thiamine—l_—|CI_ + 1 P)_/ridoxine—
BDSA 5024-D 100 | HCI + 1 Nicotinic Acid + 500
T Myo-inositol + 200 L-Proline
1 Thiamine-HCI + 1
2.0 BAP PyridoxineHCI + 1 Nicotinic Acid
BDSB 2.02,4-D 50 | ,7500 Myo-inositol + 200 L-
Proline
1 Thiamine-HCI + 1 Pyridoxine-
BDSD 2.02,4-D 100 HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline
1.0 BAP 1 Thiamine-l_—|CI_ + 1 Pyridoxine-
BDSF ' 100 HCI + 1 Nicotinic Acid + 500
1.02,4-D . .
Myo-inositol + 200 L-Proline
Flower — —— Kaska,
bud 1 Thlamlne-l_—|CI_f 1 P)_/rldoxme- 2013
BDSG 20TDz 100 HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline
2.0 BAP 0.04 Thiamine-HCI + 100 Myo-
MSB 2.02,4-D 30 inositol
2 Thiamine-HCI + 1 Pyridoxine-
HCl + 1 Nicotinic Acid + 500
2.0 2IP Myo-inositol + 1.0
MSC 1.0 NAA 100 CAPanthothenate + 0.2 Glycine +
0.1 Biotin + 1.0 Folic acid + 200 L-
Proline
MSL 1 Thiamine-HCI + 1 Pyridoxine-
(Elongation - 30 HCI + 1 Nicotinic Acid + 500
Medium) Myo-inositol
Flower 10 Thiamine-HCI + 1 Pyridoxine- .
BDS bud/ | Q2N 100 | HCI + 1 Nicotinic Acid + 500 | &%
ovary Myo-inositol+ 200 L-Proline
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Bl

EM
(Elongation
Medium)

2.02,4-D
1.0 BAP

100

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

2.02,4-D
2.0 BAP

100

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

100

2 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 1.0
CAPanthothenate + 0.2 Glycine +
0.01 Biotin + 1 Folic acid + 200 L-
Proline

30

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol

MBDS-1

MBDS-2

MMS-1

MMS-2

Flower
bud

2.02,4-D
2.0 BAP

100

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

30

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

2.02,4-D
2.0 BAP

100

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

30

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

Alan,
2019

BDS

EM-
(Elongation
Medium)

Flower
bud

2.02,4-D
2.0 6-BA

100

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

30

10 Thiamine-HCI + 1 Pyridoxine-
HCIl + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

Sahinalp,
2019

BDS

EM-
(Elongation
Medium)

Flower
bud

2.02,4-D
2.0 6-BA

100

10 Thiamine-HCI + 1 Pyridoxine-
HCIl + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

30

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

Yarali
Karakan,
2019

BDS

MS

EM
(Elongation
Medium)

Flower
bud

2.02,4-D
2.0 6-BA

100

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

2.02,4-D
2.0 6-BA

100

0.1  Thiamine-HCI + 05
Pyridoxine-HCI + 0.5 Nicotinic
Acid + 100 Myo-inositol + 2
Glycine

30

10 Thiamine-HCI + 1 Pyridoxine-
HCI + 1 Nicotinic Acid + 500
Myo-inositol + 200 L-Proline

Yarali
Karakan,
2020a
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Abstract

The dihaploidization enables pure lines to be obtained successfully in a short time and is used in breeding
programs in many plant species, including Cucurbita genus. This study was carried out to determine the
haploidization efficiency of different zucchini (Cucurbita pepo L.) genotypes using irradiated pollen
technique. The male flowers of 34 different genotypes were collected one day before anthesis and the
petals were removed. The anthers were irradiated at a dose of 50 Gy in the Co® gamma ray source. The
next day, female flowers were pollinated with irradiated pollens to promote parthenogenetic haploid
embryo induction. The 35-45 days old fruits were harvested and the seeds were extracted under aseptic
conditions. Haploid embryos were obtained from all the genotypes. The genotypes exhibited significant
differences for haploid embryo induction rate. The transformation of embryos into plants was also found
to be significant. In present study, a total of 91 fruits, 533 embryos, 288 plantlets and 82 acclimatized
plants were obtained from the 34 genotypes. The embryo frequency was determined as 5.85, the
efficiency of the transformation of embryos into plants was 0.54 and acclimatization of plants to external
conditions was 0.28. Results showed that irradiated pollens can be used to induce haploid embryos to
improve advanced zucchini lines.

Keywords: Zucchini, Cucurbita pepo L., embryo rescue, haploid, gamma ray

Introduction

World pumpkins, zucchini and gourds production is about 24 million tons. Turkey is the eleventh in
world production with approximately 770 thousand tons (FAO, 2021). Turkey's zucchini production is
carried out in the open field or greenhouse, depending on the region, around 300-400 thousand tons.
Greenhouse cultivation is generally carried out in the Mediterranean region (TUIK, 2022). The
cultivation of pumpkin species is mainly done for their fruits. It is also grown for seeds in some countries
including Turkey (Berber and Abak, 2012). Because of its high unsaturated fat content, it is grown for
oil production in many countries and is also consumed as a snack (Follet, 2002). Today, many people
lose their lives due to the increasing world population, malnutrition, hunger and health problems. To
prevent this, production must be increased. In order to increase production, either the production areas
should be increased or the yield obtained from the unit area should be increased. Breeding plants is one
of the most effective methods by changing and improving the genetic structures of plants in order to
increase the yield in production (Hatipoglu, 2002). A significant part of the open-field and almost all of
the used in greenhouse cultivation zucchinis consist of F1 hybrid varieties. The first step in breeding
hybrid vegetable varieties that are superior in terms of many characteristics such as yield, quality and
resistance to biotic and abiotic stress factors is to obtain pure lines (Sar1 et al., 2014). Breeding studies
take a long time due to the variety of flower types of the species in the Cucurbitaceae family (monoic,
andromonoic, gynomonoic, androic, gynoic, hermaphrodite) and naturally open pollination (Lower and
Edwards 1986). The in vitro haploidization methods, which allows to obtain 100% homozygous pure
lines within 1-2 years, is used effectively in breeding programs of many species because it both shortens
the breeding period and reduces the cost and labor force considerably (Kurtar et al., 2017). To date,
haploid and doubled haploid plants were obtained in widely grown and are of economic importance
Cucurbitaceae species especially squash, melon and cucumber watermelon through both gynogenesis
and androgenesis techniques (Chambonnet and Dumas De Vaulx, 1985, Dumas De Vaulx and
Chambonnet, 1986, Gémesné¢ Juh et al., 1996, Metwally et al., 1998, Ficcadenti et al., 1999, Gemes-
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Juhasz et al., 2002, Lotfi et al., 2003, Diao et al., 2009, Gatazka and Niemirowicz-Szczytt, 2013; Ozsan
etal., 2017).

Considering the plant species in the Cucurbitaceae family, the irradiated pollen technique is the most
widely used method in dihaploidization breeding. In this technique, pollen is rendered generatively
inactive by irradiation with different light sources (usually Co®-induced gamma rays), but since their
germination ability continues, it causes the formation of parthenogenetic haploid embryos by stimulating
the female organ (Kurtar et al., 2017). Successful results have been obtained in watermelon (Glirsoz et
al., 1991; Sar1, 1994), melon (Sauton and Dumas de Vaulx, 1987; Sari et al., 1992; Abak et al., 1996;
Lotfi et al., 2003), cucumber (Truong Andre, 1988; Sauton, 1989; Caglar and Abak, 1999; Dolcet-
Sanjuan et al., 2006), zucchini (Kurtar et al., 2002; Berber 2009; Baktemur et al., 2014) species with the
use of this technique. The most important factor limiting the effectiveness of the irradiated pollen
technique is genotype. In addition, factors such as irradiation and pollination studies, culture conditions,
embryo development stages can also affect the frequency (Kurtar et al., 2017).

In this study, it was aimed to determine the genotype effect on the production of haploid embryos and
the transformation of the embryos into a plant under in vitro conditions by irradiated pollen technique
in 34 different zucchini genotypes.

Materials and Methods
Material, isolation of flowers, irradiation, pollination and harvesting studies

In the study, 34 zucchini genotypes were used as material. Anthers of the genotypes were collected one
day before anthesis when the plants were in full flowering and irradiated with gamma ray at a dose of
50 Gy on the same day. While collecting the anthers, the female flowers to be pollinated one day later
were isolated with the help of forceps. The next day in the morning, the isolated female flowers were
pollinated with irradiated pollen and isolated again to prevent the entry of other pollen. Male flowers of
all genotypes were mixed and used for pollination. In the following days, the development of the ovary
in the flowers was checked and the clamps were removed when the female flower started to be swollen
and the stigma dried and the fruits were labeled. The 35-45 days old fruits were harvested and the seeds
were exposed to light and the seeds with undeveloped endosperm embryos were identified and delivered
to the laboratory. This part of the study was carried out in United Genetics Turkey Seed Company's
breeding parcels.

Seed sterilization and extraction

The seeds delivered to the laboratory were first surface sterilized with 70% ethanol and then with 30%
hypochlorite solution in a laminar flow. The sterilized seeds were opened one by one with the help of
forceps and scalpel and embryo rescue was performed.

Media, culture conditions

Standard MS (Murashige and Skoog 1962) basic medium was used for culturing irradiated embryos.
The extracted embryos were cultured in culture tubes containing 10 ml of medium. All cultures were
incubated in a growth chamber with a temperature of 25+1°C and a photoperiod of 16 hours light and 8
hours dark. The well-developed zucchini plants were acclimatized to external conditions. For this
purpose, the plantlets were first transferred to soil in small pots. The plants that were fully acclimatized
to the external conditions were transferred to large pots and planted in the plastic greenhouse when they
reached sufficient size in about a month. In in vitro studies, the number of fruits harvested (NF), total
number of embryos (TNE), number of plantlets in tubes (NPT), number of plants acclimatized (NPA)
were calculated for all genotypes. Embryo cultures, plant regeneration and acclimatization studies were
carried out in United Genetics Turkey Seed Company's tissue culture laboratory.
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Results and Discussion

In 34 different zucchini genotypes, embryo and plant development characteristics of the cultures
obtained by individual seed opening method were examined after incubation at 25+1°C and in a growth
chamber. Seeds were extracted from immature fruits between 35-45 days. The number of fruits
harvested, number of embryos, number of plants in tubes and number of plants transferred to external
conditions are given in Table 1.

Table 1. Number of fruits, embryos, plantlets and acclimatized plants obtained from different
genotypes (NF; the number of fruits harvested, TNE; total number of embryos, NPT; number of
plantlets in tubes, NPA; number of plants acclimatized)

GENOTYPE NF TNE NPT NPA
60-4 3 25 17 9
65-1 1 1 1 1

66-1-2 2 5 4 1
66-1-5 2 6 5 1
68 4 23 14 5
69-10 3 8 5 1
73-1 1 6 4 4
76-1 3 17 14 -
82-3 5 49 23 6
82-6 4 17 7 4
82-7 2 9 7 1
83-1 2 12 12 5
83-2 2 4 3 1
83-3 2 15 5 3
83-5 2 8 8 3
83-9 1 8 2 1
84-1 4 10 7 1
84-2 4 24 14 6
84-3 4 30 25 8
84-5 2 24 7 1
85-1 3 20 15 1
85-4 4 20 5 1
85-5 2 13 5 1
85-6 2 11 3 1
85-8 3 22 4 3
86-2 3 15 9 3
107-3 3 11 4 1
107-4 2 17 8 2
107-5 3 22 15 1
107-6 3 4 2 -
107-7 4 34 18 3
107-8 3 24 3 -
107-9 2 15 9 3
108-1 1 4 4 -
Total 91 533 288 82

Embryos obtained by the seed opening method, developing plantlets and healthy developing zucchini
plants transferred to pots are shown in Figure 1.
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Figure 1. Images of rescued embryos (A), embryos approximately 10 days after cultivation (B), haploid
zucchini plantlets (C) and plants transferred to external conditions (D-E)

Haploid embryos were obtained from all the genotypes. The genotypes exhibited significant differences
for haploid embryo induction rate. The transformation of embryos into plants was also found to be
significant. In present study, a total of 91 fruits, 533 embryos, 288 plantlets and 82 acclimatized plants
were obtained from the 34 genotypes. The embryo frequency was determined as 5.85, the efficiency of
the transformation of embryos into plants was 0.54 and acclimatization of plants to external conditions
was 0.28. Although more embryos were obtained by rescuing embryos at the point stage and globular
stage with the seed opening method, they did not develop into plants.

Kurtar et al. (2002) cultured embryos of different shapes and developmental stages (point, globular,
torpedo and heart) with different radiation doses (25, 50, 75, 100, 200, 300 and 400 Gray) and different
genotypes (Eskenderany F1, Acceste F1, Sakiz and Urfa yerli) in C. pepo. As a result of the study, 93
haploid plants were obtained at 50 Gy radiation dose. Berber (2009), tested 50, 100 and 150 Gray
radiation doses using fifteen genotypes in squash (C. pepo var. styriaca). In the study, a total of 2073
embryos were obtained from all genotypes. Of these embryos, 979 developed into plants. The best result
was obtained at 150 Gray radiation dose.

C. moschata and C. maxima irradiated for the production of haploid plants in other studies using the
pollen technique, best results 50 and 100 Gy Co60-induced gamma taken in July with rays and dihaploid
plants were obtained (Kurtar et al., 2009; Kurtar and Balkaya, 2010).

Baktemur et al. (2014) obtained the best results with 150 Gy radiation dose and genotype number 6 in
the haploidization study they conducted with irradiated pollen technique in C. pepo species (Kurtar and
Balkaya, 2017).

Conclusion
The findings of the study showed that haploid plants can be successfully obtained when the appropriate

irradiation dose and appropriate nutrient medium combination are determined with the irradiated pollen
technique for zucchini genotypes that are widely grown today.
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Fruit setting occurred in all genotypes pollinated with irradiated pollen and embryos were obtained from
all genotypes. Although embryo-to-plant transformation was realized in all genotypes, acclimatization
process failed in 4 genotypes. MS medium with rich composition gave successful results in both embryo
production and embryo-to-plant transformation. Significant differences were observed between
genotypes in all parameters examined.

In the following study, indirect and direct methods (chromosome counting, flow cytometry method) will
be applied to determine the ploidy level of the plants in the greenhouse. Chromosome doubling will be
applied to the haploid plants with the help of chemical mutagens.
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Abstract

Cucumber (Cucumis sativus L.) is one of the vegetables that play a role in human nutrition and one of
the oldest cultivars. Its spread extends to Europe via Central Asia, Iran and Anatolia. Production in the
world is made with hybrid seeds. However, as with other species, it takes time to develop new varieties
using only the classical breeding method. The use of modern techniques in the field of breeding will
allow both an increase in yield in plant production and the introduction of new developments in breeding
studies with rapidly developed varieties. There are many different types of cucumbers depending on the
purpose of use. One of them is the type of gherkin mostly used in industry. As in other species, important
diseases and pests cause yield and quality loss in cucumber. Some of them are CMV, ZYMV and Powder
mildew. Molecular markers are an important tool for developing cultivars resistant to these diseases. In
present study, It was aimed to determination of CMV, ZYMYV and Powder mildew resistance of some
pickled cucumber backcrossed populations via molecular markers. According to the findings, sufficient
materials were determined from 5 different backcrossed populations that were resistant to CMV,
ZYMV, powder mildew, CMV+ZYMV, CMV+powder mildew. Populations whose resistance status is
determined can be used in pickled cucumber breeding programs.

Keywords: Cucumber, CMV, ZYMV, powder mildew, marker asisted selection

Introduction

Cucumber (Cucumis sativus L.) is one of the vegetables that play a role in human nutrition and is one
of the oldest cultivars. Its origine is India. Its spread extends to Europe via Central Asia, Iran and
Anatolia. Production in the world is made with hybrid seeds. However, as with other species, it takes
time to develop new varieties using only the classical breeding method. The use of modern techniques
in the field of breeding will allow both an increase in yield in plant production and the introduction of
new developments in breeding studies with rapidly developed varieties. There are many different types
of cucumbers depending on the purpose of use. One of them is the type of pickled mostly used in
industry. Although there are many breeding programs created with other cucumber types in the world,
the gherkin type.

There are many biotic factors that affect cucumber cultivation in terms of yield and quality in the world.
Among the biotic factors, viral and fungal disease factors seriously affect cucumber cultivation in every
region where it is grown. Cucumber mosaic virus (CMV) and zuccuni yellow mosaic virus (ZYMV) are
among the most important viruses among viral agents, while powdery mildew is the most important
damage affecting cucumber cultivation among fungal diseases. As in other species, molecular markers
are used in cucumber breeding to provide hybrid varieties with resistance to some important diseases
and pests. In recent years, molecular marker-assisted selection (MAS) and double haploid techniques
have been routinely used in the breeding of new varieties in many plant species. With the MAS method,
it is possible to determine resistance to many diseases and pests in a short time with less labor.

So far for CMV, the marker SSR11-177 associated with the cmv6.1 allele by Shi et al. (2018) and the
dCAPS-G99A marker associated with the zymA192-18 allele for ZYMV by Amano et al. (2013) were
developed. Also, for powder mildew resistance in cucumber, a large number of markers have been
developed and used in breeding programs (He et al. 2013; Anarjan et al. 2021; Zhang et al. 2021; Zhang
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et al. 2008; Liu et al. 2017). The objectives of the present study were to determination of CMV, ZYMV
and powder mildew resistance of some pickled cucumber backcrossed populations via molecular
markers.

Materials and methods

In this study, 120 pickled cucumber lines belonging to 5 different backcross populations in F6 stage
were used as material.

Cucumber lines genomic DNA was isolated from young leaves collected from 120 genotypes, using the
modified CTAB method as reported by Doyle & Doyle (1987) and Doyle & Doyle (1990) and it was
determined resistance/susceptible genotypes using linked molecular markers which developed for CMV
by Shi et al (2018) (SSR11-177 marker linked to cmv6.1 gene), for ZYMV by Amano et al. (2013)
(dCAPS-G99A marker linked to zymA192-18 gene) and for powder mildew by Liu et al. (2017)
(pmSSR17 marker linked to pm-2 gene. For PCR conditions, the methods used in the mentioned
publications were followed.

For electrophoresis and gel imaging about 3 pl loading buffer was added into PCR products that was
loaded on 2% agarose gel for all markers and run under 110 V for 3.5 hours. Gel images scored as
resistance/susceptible.

Results and Discussion

According to the data obtained in Table 1, 55 CMV resistant, 58 ZYMYV resistant, 23 CMV+ZYMV
resistant, 56 Powdery mildew resistant and 23 CMV+ZYMV resistant, 24 CMV+Powder mildew
resistant genotypes were determined in pickled cucumber populations (Table 1).

Table 1. Marker analysis results of Pickled cucumber populations

. Powder CMV+
Backcross Populations CMV ZYMV |CMV+ZYMV Mildew (PM) Po_wder
Mildew (PM)
Combinations R S |R]| S R R S R
STD1xJULL 9 11 [ 6 | 14 5 8 12 4
STD2XJULL 11 9 8 | 12 3 6 14 4
STD1XPRK 10 [ 10 | 9| 11 3 9 11 2
STD2XPRK 8 12 |11 4 11 4
STD1XHAR 8 12 |13 3 12 5
STD2XHAR 9 11 |11 5 10 10 5
Total 55 | 65 [58| 62 23 56 64 24

R: Resistance, S: Susceptible

As in other species, there are important diseases and pests that limit cucumber production. In the manage
these diseases and pests, cultural and chemical struggles are carried out, but these struggles increase the
cost of input and at the same time negatively affect the environment. However, the use of resistant
varieties can prevent these problems. In cucumber, CMV, ZYMV and Powder mildew are some of them.
Gokbulut et al. (2021) were conducted a study to investigate structure of genetic resistance to ZYMV
of cucumber for marker-assisted selection (MAS). Forty-eigth resistant and 48 susceptible lines were
selected from a germplasm of 600 cucumber lines. A total of 54 candidate marker loci were determined,
which were clustered into two groups based on Dice’, average distance, simple matching and correlation
similarity matrices. In the association analyses, associating markers were detected. Their results
explained %78 of total variation for ZYMV. The remaining 22% of the variation was possibly due to
presence of additional gene(s) and environmental effect that caused lower repeatability.
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The commercial yield of cucurbit crops infected with Cucumber mosaic virus (CMV) severely
decreases. Chemical treatments against CMV are not effective; therefore, genetic resistance is
considered the primary line of defense. Shi et al. (2018) studied resistance to CMV in cucumber inbred
line ‘02245’ using a recombinant inbred line (RIL) population generated from a cross between ‘65G’
and ‘02245’ as susceptible and resistant parents, respectively. They stated as genetic analysis that CMV
resistance in cucumber is quantitatively inherited. Analysis of the RIL population revealed that a
quantitative trait locus (QTL) was found on chromosome 6; named cmv6.1, this QTL was delimited by
SSR9-56 and SSR11-177 and explained 31.7% of the phenotypic variation in 2016 and 28.2% in 2017.
The marker SSR11-1, which is close to the locus, was tested on 78 different cucumber accessions and
found to have an accuracy of 94% in resistant and moderately resistant lines but only 67% in susceptible
lines.

Powdery mildew (PM) is one of the most severe fungal diseases of cucumber that limits its production
worldwide. Badri Anarjan et al. (2021) screened to 140 genotypes of cucumber for disease resistance
under field and artificial conditions, and then validated with eight known SSR markers linked to PM
resistance. Among these genotypes, genotype GS140 was found resistant (R), whereas GS148, GS16
and GS70 were moderately resistant, and GS169 was found to be tolerant. Of all the eight markers, only
C31, C80, C162, SSR16472 and SSR16881 amplified the reported linked allele. The 127 bp allele of
SSR16881 was found to be associated with the lowest disease severity of 37.65%.

The associated markers could further be verified for their usability using linkage studies and the contrast
genotypes in the present study could serve as a tool for selection in future marker-assisted selection
breeding strategies for PM resistance.

The results of present study show that that CMV, ZYMV and powdery mildew resistance genotypes
which determined with this study have important potantials in the pickled cucumber breeding program.
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Oz

Torf (turba), kolayca bulunabilen dogal bir malzemedir ve yalnizca tarimda degil, ayn1 zamanda insan
ve hayvan besleme ve sagliginda yaygin olarak kullanilan biyolojik aktif maddelerin kaynagi olarak
tanimlanabilir. Son yillarda torfun yem katki maddesi olarak kullanimina olan ilgi, 6zellikle enterik
hastaliklar1 6nleme ve kanatli hayvanlarda biiyiimeyi tesvik etme 6zelliginden dolay1 artmistir. Cesitli
torf preparatlarinin sindirim, bilylime ve hayvanlarin bagisiklik sistemleri tizerindeki faydal etkilerinin
yani sira emici ve detoksifikasyon yetenekleri, faydali hiimik maddelerin yiiksek icerigi ile iliskili
oldugu arastirmalar sonucu ortaya konmustur. Bununla birlikte torf preparatlarinin kullanilmasinin baz
dezavantaji oldugu bildirilmistir. Bu dezavantaji olusturan en 6nemli faktor ise, olusum sirasindaki
farkli biyolojik, kimyasal ve jeolojik kosullarin neden oldugu cesitli torf tiirlerinin 6nemli gesitliligi ve
buna bagli olarak toksik madde icerebilecegidir.

Ayrica gesitli torf preparatlariin biyolojik aktivitesi sadece kimyasal bilesimlerdeki dalgalanmalarla
degil ayn1 zamanda farkli elde etme ve uygulama teknikleriyle de iligkili oldugu bilinmektedir. Mevcut
calismalara dayanarak, ilgili hayvan tiirleri i¢in hangi uygulama tekniginin en etkili oldugu agik
olmamakla birlikte denemeler ve aragtirmalar devam etmektedir. Ciftlik hayvanlarinin da dahil edildigi,
sorunun aydinlatilmasina yonelik ileri diizey ¢aligmalar yapilmaktadir ve bunlara bu ¢aligma iginde yer
verilmistir. Torfun hayvan besleme kullaniminin ikincil riski mikrobakteriyel kontaminasyon olasiligina
acik olmasidir. Bundan dolay1 besleme rasyonlarinin torf yem katki maddeleri ile desteklendigi siirecte,
madencilik, isleme ve depolama sirasindaki potansiyel yabanci ve zararli madde ile kontaminasyon
riskinin en aza indirilmesi gerekmektedir. Bu ¢alismanin amaci, mevcut literatiire dayanarak hayvan
beslenmede ucuz ve 6nemli bir yem katki maddesi kaynagi olan torf kullaniminin avantaji, kullanim1 ve
riskleri karsilastirmak olmustur.

Anahtar Kelimeler: Hayvan besleme, torf, humat; hiimik maddeler, mikobakteriler, yem katki1 maddesi

Efficiency of Peat as a Natural Feed Additive and Its Use in Poultry Feed

Abstract

Peat is an easily available natural material and can be defined as a source of biologically active
substances that are widely used not only in agriculture, but also in human and animal nutrition and
health. In recent years, interest in the use of peat as a feed additive has increased, especially due to its
ability to prevent enteric diseases and promote growth in poultry. Studies have shown that various
peat preparations have beneficial effects on digestion, growth and immune systems of animals, as
well as their absorbent and detoxification abilities, and their high content of beneficial humic
substances. However, it has been reported that there are some disadvantages of using peat
preparations. The most important factor that creates this disadvantage is the significant diversity of
various peat types caused by different biological, chemical and geological conditions during
formation and may contain toxic matter accordingly.

It is also known that the biological activity of various peat preparations is not only related to fluctuations
in chemical compositions, but also to different extraction and application techniques. Based on available
studies, it is not clear which application technique is most effective for the respective animal species,
but trials and research are ongoing. Advanced studies are carried out to shed light on the problem,
including farm animals, and these are included in this study. The secondary risk of peat animal feed use
is its vulnerability to the possibility of mycobacterial contamination. Therefore, as long as the feeding
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rations are supplemented with peat feed additives, the risk of contamination with potential foreign and
harmful substances during mining, processing and storage should be minimized. The aim of this study
was to compare the advantages, use and risks of using peat, which is an inexpensive and important
source of feed additives in animal nutrition, based on the existing literature.

Keywords: Animal feeding, peat, humate; humic substances, mycobacteria, feed additive

Giris

Torf, kolayca bulunabilen dogal bir malzemedir ve yalnizca tarimda degil, ayn1 zamanda insan ve
hayvan hekimliginde de yaygin olarak kullanilan biyolojik olarak aktif maddelerin kaynagidir. Cesitli
torf ekstraktlari ¢esitli klinik uygulamalara basariyla uygulanmustir. Torf, hiperasidite, ishal, mide ilseri,
dizanteri vb. gibi mide ve sindirim sorunlarina kars1 geleneksel bir 6nleyici ve tedavi edici madde olarak
gorlilmektedir. Disaridan uygulanan torf preparatlari dermatit, kanama, flebit, mioreksis, kas sertlesmesi
ve kontlizyonu, eklem lilksasyonu, vertebral rahatsizlik (servikal ve lomber vertebra), romatoid
hastaliklar, ishalji, artroz, artrit, osteomiyelit vb. tedavisinde kullanmilir. Ciftlik siiriilerinde torf
genellikle yataklik olarak kullanilir (Pavlik vd., 2003; Trckova vd. 2005). Yapisi ve yumusak
ozellikleri, hayvan uzuv styriklarinin profilaksisinde faydali etkiler gosterir. Emici yetenekleri nedeniyle
torf, ciftlik ortamlarinda kokulu emisyonlarin yani sira gesitli ¢evre kirliliginin iiretimini de azaltabilir.
Son zamanlarda ¢ift¢ilerin torfnin yem takviyesi olarak kullanimina olan ilgisi artmis ve bu da torf
preparatlarinin piyasaya c¢ikmasina neden olmustur. Hem faydali hiimik maddelerin hem de diger
organik ve mineral maddelerin igeriginin yiiksek olmasi, uygulanmasinin kolay olmasi, hiimik
maddelerin yan etkilerinin (alerji, direng) bulunmamasi ve hayvansal kokenli {irlinlerde kalinti
bulunmamasi, torfnin hayvan beslenmesinde kullanilabilecegini gostermektedir (Beer vd., 2003: Choi
vd., 2003; Heavey, 2003; Tymczyna vd., 2004).). Torf kalori saglamaz ancak saglik agisindan gesitli
faydalar1 vardir. Torf preparatlarinin kullanilmasina yonelik bir itiraz, torfnin homojen olmayan bir
yataktan gelmesi nedeniyle sonuglarin tekrarlanabilirliginin olmamasidir. Bu derlemenin amaci, mevcut
literatiire dayanarak hayvan beslenmesinde torf kullaniminin avantaj ve risklerini karsilagtirmakt.

Diinyada ve Tiirkiye’de ki torf kaynaklari

Diinya iizerinde yaklasik 450 milyon hektar torf kaynagi bulunmaktadir. Sibirya, Baltik Denizinin
dogusu, Kanada’nin kuzey kesimlerindeki diizliiklerde agir drenaj bozukluklarina bagli olarak diinyanin
en genis torf kaynaklar1 bulunmaktadir. Rusya 162,5 milyar tonluk turba rezervi ile bas1 ¢ekmekte ve
Kanada, 127 milyon hektar torf kaynaklari1 bulunmaktadir. Finlandiya’nin turbalik alanlarinin genisligi
9.3 milyon hektar, Isve¢ 9 milyon tonluk, Irlanda 5 milyar tonluk torf rezervine sahiptir. Tiirkiye’de ise
ozellikle iklim kosullarina bagh olarak ¢ok kisith torfluk alan bulunmaktadir (Gorham, 1991)

Tiirkiye’de torf ve torfa benzer olusumlar yaklasik 22 bin hektardan meydana gelmektir. Tiirkiye’de
gercek turbalik 6zelligine sahip yerler daha ¢ok Karadeniz daglarinda, Bolu, Denizli, Van ve Adiyaman
cevresinde bulunmaktadir. Tiirkiye’de torf iiretimi icin uygun 6zellige sahip olan yerler daha ¢ok
Karadeniz Daglaridir. Ozellikle 600 hektarlik asidik torf topragindan meydana gelmis en biiyiik yiiksek
rakimlt sulak alani olan Trabzon Agagbasi Turba Batakligi, iilkemizde en verimli torf yataklarindan
sayllmaktadir. Bununla birlikte Antalya bolgesi de yerel torf yataklari agisindan zengin bir bolgedir
(Bozkurt vd., 2001).
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Torf kalitesini etkileyen faktorler

Torf dogada, fiziksel-kimyasal 6zelliklerini etkileyen gesitli biyolojik, kimyasal, fiziksel ve jeolojik
kosullar altinda olusmaktadir. Torfun niteliklerini degerlendirirken asagidaki hususlarin dikkate
alinmas1 6nemli olmaktadir. Torfun olusturuldugu bitki topluluklarimin kokeni, 6zellikle yasi ve
biyolojik bilesimi humifikasyon siirecine katilan mikroorganizmalarin tiirleri ve mikroorganizma
popiilasyonlarinin siklig1 ve kullanilacak torf yataginda mineral maddelerin iceriginin iyi bilinmesi
gerekmektedir (Kazda, 2000; Wise vd., 2000).

Torf maddesinin kaynag

Torflar, genellikle nispeten diiz arazilerde bulunan, karakteristik olarak suya doymus kismen bataklik
alanlarda olugsmaktadir. Yiizeyin onlarca santimetre altina varan soguk ve anaerobik kosullar, organik
kalintilarin en az 30 cm ve siklikla birka¢ metre derinlige kadar birikmesine neden olabilmektedir. Bu
tiir bir ortamin karakteristik 6zelligi olan bir dizi karmasik ayrigsma ve birikim siireci, torf olusumuna
yol acamaktadir. Torf batakliklari, yilin biiyiik boliimiinde veya tamaminda fazla suyun varliginin
organik maddelerin tamamen bozunmasini 6nledigi ve torfu olusturan ¢okeltilerin birikmesine neden
olan yerlerde olusmaktadir. Torf ekosistemlerinin, ombrotrofik batakliklar, mineralotrofik batakliklar
ve gecis batakliklar1 seklinde genel siniflandirmasmin ana sebebi, bataklik suyunun kokenine
dayanmaktadir. Ombrotrofik torfliklarda su yalnizca yagisla saglanirken, minerotrofik batakliklarda ek
olarak mineralli kaynak sudan saglanabilmektedir (Bozkurt vd., 2001).

Ombrotrofik batakhk

Ombrotrofik (yiiksek bataklik) bataklik, yogun yagis alan alanlarda, kismen mineral eksikligi, 6zellikle
de kalsiyum eksikligi olan asidik kayaglar nedeniyle drenaj kabiliyeti zayif olan yataklardan
olugmaktadir. Ciinki, daha yiliksek rakimlarda yiiksek diizeyde hava nemi gézlemlenebilir, bu nedenle
batakliklar cogunlukla daglarda ve tepelerde olusmaktadir. Buna bagli olarak asir1 nem, organik
materyalin gecikmeli ¢liriimesine ve birikmesine neden olmaktadir. Bu kosullar altinda, yalnizca
sphagnum yosunu (Sphagnum sp.), sa¢ yosunu (Polytrichum sp.), pamuk otu (Eriophorum sp.),
dendriform bitkiler, bodur agaclar [6zellikle ladin (Picea sp.) gibi basit bitki oOrtiisii hayatta kalabilir.) ve
cam agaclar (Pinus sp.)] torf yosunlari, mevcut tiim besin maddelerini baglayip bataklik suyunu asidik
hale getirdiginden, yiiksek bitkilerin biiylimesi bizzat torf yosunlari tarafindan engellenmektedir.
Yiiksek batakliklarin oligotrofik torfu ¢ok diisiik konsantrasyonlarda inorganik madde ve kiil icerir (%2
ila %4); buna bagl olarak mineral besin maddeleri bakimindan yetersizdir ve asitlik diizeyi yiiksektir
(pH 3 ila 4) ve subjektif goriintiisii acik, ufalanan ve sari-kahverengi araligindaki renklerden olusur
(Pereverzev, 2005; Trckova vd.2005)
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Minerotrofik batakhk

Minerotrofik (algak bataklik) batakliklar, otrofik topraklarin yakininda meydana gelir veya besin
acisindan zengin sular tortuyla doldugunda olmaktadir. Bitki besin maddelerinin bollugu, batakliklarin
bereketli bitki ortiisiinii desteklemesine meydan vermektedir. Mineraller bakimindan zengin havzalarda
ortaya ¢ikan (kirectast kili, marn, golet gamuru gibi); oldukga yliksek oranlarda inorganik madde ve
yiiksek kiil igerigine sahiptirler (%6 ila 18). Ayrica notr ila hafif alkali pH'a sahip (6 ila 8) olmaktadirlar.
Algak bozkirlarin 6trofik torfunun rengi koyu kahverengiden siyaha kadar degismekle birlikte yogun,
yagish havalarda balgik seklinde ve kurutuldugunda toz haline getirilebilmektedir. Ozellikle saz (Carex
sp.), kamig (Phragmites sp.), kamig (Calamagrostis sp.) ve at kuyrugu (Equisetum sp.), hus agaclari
(Betula sp.), kizilagac (Alnus sp.) gibi yiiksek bitkiler, Cam (Pinus sp.), ladin (Picea sp.) ve bazi yosun
tiirleri (Sphagnum sp., Musci sp. ve Hypnum sp.) minerotrofik bataklik olusumuna katkida bulunan
bitkilerdir (Bozkurt vd., 2001; Pereverzev, 2005).

Mezotrofik (gecis batag)

Gegisli (mezotrofik) batakliklar, algak bataklik ve yiliksek batakliklar arasindaki yapisal gecisi temsil
etmektedir. Ombrotrofik batakliklar, 6rnegin torflarin yiikseltilmis bataklik olarak adlandirildig:
mineralotrofik bataklik yatagi {izerinde olusturulabilmektedirler. Gegis batakliklar1 yalnizca 1liman veya
soguk iklimlerde bulunmakta ve araziden bagimsiz olmaktadir. Ve bu alanlar, suyla dolu ve yavas yavas
biliylimiis s1g arazi ¢okiintiilerini meydana getirmektedirler. Burada cesitli yosun tiirleri (Polytrichum
sp., Sphagnum sp. ve Hylocomium sp.), dendritik bitkiler ve sazlar bulunabilmektedir. Yiikseltilmis
batakliklar dogal olarak agag¢siz ve digbiikey veya kubbeli formdan olugsmaktadirlar. Bu alnalarin kiil
icerigi %4 ila 6 arasindadir ve genellikle diisiik miktarda mineral besin rezervi bulundurmaktadir. Bu
kaynaklarin asitlik seviyesi genellikle orta ila yiliksek arasinda oldugu kayit edilmistir. Yukarida
bahsedilen topografik siniflandirmalarin yani sira, farkli torf tiirlerini ayirt etmek icin kullanilan bagka
siiflandirma sistemleri de mevcut bulunmaktadirr (Pereverzev, 2005; Trckova vd2005).

Torf yapisinin ii¢ katmani olusma siiresi ve ayrisma derecesine ve rengine gore ayirt edilebilmektedir.
Bunlar; lifli torf, hemik torf, saprik torf olarak tanimlanmaktadir (Andriesse, 1988).

Torf, batakliginin yiizeyinde her yil yeni bir yesil bitki Ortlisii tabakasi olusmasiyla meydana
gelebilmektedir. Gilines 151gin1 hapseden ve bunun sonucunda torfun daha derin katmanlarinda 1si
birikmesine neden olan yesil sphagnum yosunundan meydana gemektedir. Bu {ist aerobik kisimda
bozunma hizhidir ve proteinler ve basit sekerler gibi kolay kullanilabilen bitki bilesenleri
mikroorganizmalar tarafindan hizla tiiketilmektedir. Fibrik torf(lifli) %67'den fazla lif icerigine sahiptir
ve bitki liflerinin tigte ikisinden fazlasi olarak tanimlanabilmektedir.

Yiizey katmaninin altinda, anaerobik kosullar altinda, oksijen eksikligi nedeniyle bozunma hiz1 hizla
azalir. Anaerobik katmanda, oksijen iceren bitki bilesenleri, bozunmanin ilerlemesi i¢in gerekli olan
onemli oksijen kaynagini olusturmaktadir. Anarobik asitli kosullar altinda seker gibi basit organik
molekiiller bozunarak karbondioksit ve metan gazi olugmasina sebep olabilmektedir. Ayrica olusan
kiikiirt ise hidrojen siilfit olusturabilmektedir. Dolayisiyla bu gazlar ve miktarlart bu alanlarda hangi
bozunma siireglerinin aktif oldugunun 6nemli gostergelerini gostermektedir. Hemik turba, daha az
ayrigmig lifli turba ile daha fazla ayrismig saprik turba arasinda ayrisma derecesi agisindan orta
diizeydeolmakta ve bu %33 ila 67 arasinda lif icerigine ve bitki lifine sahip olmaktadir. Trckova
vd.2005)

Tamamen mineralize olmus malzeme, yaklasik 2 m derinlikteki alttaki siyah tabakada bulunur ve
yiiksek oranda hiimik maddeler ve organizmalar tizerinde faydali etkiler olusturabilen diger bilesenleri
igerir.

Saprik turbanin lif igerigi %33'ten azdir ve bitki liflerinin iigte birinden az1 tanimlanabilir.
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Torfun organik maddesinin doniisiim ve yok olma durumunu tanimlamak i¢in 6zel bir kavram olarak
ayrisma derecesi kullanilmaktadir. Norma biyolojik 6zellikteki bitkilerin ayrisma iiriinii ve bitki
dokusunun hiicresel olmayan ince parcalarindan olusan amorf madde icerigini yansitmaktadir. Ayrica
hiimik maddelerin igerigini yansitan bagka bir kavram olan humus derecesi de kullanilmaktadir. Bu iki
kavram arasinda genellikle bir ayrim yapilmamakta ve terimler siklikla birbirinin yerine
kullanilabilmektedir Torf olusturan kimyasal bilesenler torfun kimyasi, ¢amur bitkilerinin ve
mikroorganizmalarin kimyasal bilesimlerinin, topragin su kalitesinin ve ayrigma siireci sirasinda tiretilen
ikincil maddelerin birlesiminden kaynaklanmaktadir. Trckova vd2005)

Torfu olusturan organik maddeler

Torfun organik karbon igerigi kuru maddenin %50'sini agmaktadir. Torfdaki bu karbon igerigi derinlikle
birlikte artmakta ve sebeple torf tabakasi ne kadar eski olursa, organik maddesi de o kadar karbonlagmis
olmaktadir. Farkl torf tiirleri neredeyse ayni toplam karbon igerigine sahip olmakta ve buna karsilik,
nitrojen konsantrasyonu torfdaki sfagnum oranina bagli olarak énemli 6l¢lide degiserek C/N orani
oligotrofik torfda 39'dan gegis torfsinda 28'e ve 6trofik torfda 22'ye degismektedir (Kazda, 2000).

Torfun organik madde bilesimi bitki kalintilariin nemlenme derecesine bagli olmakta ve humifikasyon
sirasinda stabil hiimik maddeler, hemiseliiloz, seliiloz, lignin, pektinler, bitiimler, mumlar, regineler,
azotlu malzemeler, lipitler, amino asitler, doymamislar gibi hiimik olmayan maddelerin (Tablo 1)
mikrobiyal doniisiimiiyle olusturulmaktadirAnonym, 2002). Boylece, doymus yag asitleri, organik
kiikdirt, cesitli karbonhidrat tiirleri, nisasta bilesikleri, eterli yaglar, balsam, biyoterin ve tannik asit.
Hiimik, fulvik, ulmik asitler ve hiiminler gibi hiimik maddeler (Tablo 2) nemlendirilmis torfun biiyiik
kismini olusturmaktadir (Anonym, 2002; Kocabagli vd., 2002; Janos, 2003) Perminova vd., 2003).
Buna bagli olarak, suyu tutma, ufalanma ve elektrostatik iletkenlikten sorumlu olan, son derece yiiksek
molekiiler agirliga sahip koyu kahverengi, ¢6ziinmeyen bir torf fraksiyonu olusmaktadir (Bozkurt vd.,
2001; Trckova vd2005).)

Tablo 1. Hiimik olmayan organik maddelerin gézden gegirilmesi

Hiimik Icerik | Karakterizasyon

olmayan (%)

mad.

Suda 5-10 | Basta polisakkaritler, monosakkaritler ve bazi tanenler olmak iizere suda
¢Oziiniir ¢oziinebilen bilesiklerin igerigi, ayrisma agamasma baglidir. Bu maddeler
bilesik ayrigma sirasinda ilk sizan maddelerdir ve bu nedenle en yiiksek igerik, en az

ayrisan malzemelerde bulunur. Suda ¢dziinebilen bilesiklerin orijinal icerigi
biiylik olasilikla bitki ortiisiiniin tiiriine baglidir.

Eter ve Bazi galiganlar tarafindan ayri1 ayri belirlenen eter ve alkol ekstraktlari, yag
alkolde 5-15 | asitleri, mum benzeri bilesenler, regineler ve azotlu yaglar, bazt mumlar,
¢Oziinen tanenler, cesitli pigmentler, alkaloitler ve ¢oziniir karbonhidratlar
malzemeler icermektedir. Miktarlar orijinal bitki ortiisliyle giiclii bir sekilde iliskilidir.

Ornegin, torfun sfagnumu %15'e kadar ¢oziiniir karbonhidrat igerebilir,
kamuiglar ve torfun sazlari ise %5'ten daha az ¢6ziinebilir karbonhidrat igerir.
Bu oran genellikle torfun yaginin artmasiyla birlikte artar.

Selilloz  ve | 5-40 | Seliiloz ve hemi-seliiloz fraksiyonu kolayca ayrisir, dolayisiyla orijinal bitki

hemiseliiloz ortiisiindeki icerik genellikle tiiretilmis torfdan daha fazladir.

Lignin ~ ve | 20-50 | Lignin ve lignin tiirevi malzemeler genellikle torfunn en biiyik kismin
lignin tiirevi olusturur ¢ilinkii diger malzemeler uzaklastirildik¢a bunlarin miktar1 bozunma
maddeler sirasinda artar. Bu fraksiyon, yukaridaki {i¢ fraksiyon ¢ikarildiktan sonra

kalintinin giiglii stlfiirik asit ile hidrolizi yoluyla tahmin edilir. Lignin
mikrobiyal parcalanmaya kars1 oldukca direnglidir. .

Azotlu 0.3- | Azotlu bilesenler diger fraksiyonlarla karsilagtirildiginda kiigiiktiir ve
malzemeler | 4.0 ¢ogunlukla proteinli yapidadir. Toplam nitrojen igerigi kuru agirlik bazinda
veya ham cok farkli degisiklik gosterebilir.
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| proteinler | | |

Humik maddeler, suyu tutma, ufalanma ve elektrostatik iletkenlikten sorumlu olan, son derece yiiksek
molekiiler agirliga sahip koyu kahverengi, c¢oziinmeyen bir torf fraksiyonu olustururlar.
Kromatografik analizler hiimik maddelerin molekiiler agirligimin 6ncelikle kaynaklarindan (tath su,
toprak, turba ve komiir) etkilendigini gdstermistir (Perminova ve digerleri, 2003).

Inorganik maddeler

Inorganik maddeler, su veya riizgar yoluyla toprak mineral icerikleri olarak veya dogal olarak bitki
organizmalarma bagli mineral maddeler olarak torfda bulunmaktadir. Mineral madde igerikleri torfda
genellikle %10'dan fazla olmamaktadir. Farkli torflar arasinda mineral bilesiminde genellikle genis bir
degisiklik olmakla birlikte, karbon, hidrojen, nitrojen ve oksijenin disinda ana bilesenler ya kalsiyum ya
da silikondan meydana gelmektedir. Toplu element bilesimlerinde silikonun baskin oldugu mineral
topraklarin aksine, torf kiilii kalsiyumun baskin olmasiyla karakterize edilmektedir. Kalsiyum ve silikon
orani torfun yapisal 6zelliklerini karakterize etmektedir. Yiiksek moorlu (sazlik ve ¢imenlik alan),
gecisli ve diisik moorlu torfdaki Ca/Si oranlar sirasiyla, 3,7, 2,5 ve 1,8'dir.(Pereverzev, 2005). Bu
oran, torfun durumunun tanisal bir indeksi olarak hizmet edebilmektedir. Silikon, genellikle riizgarla
savrulan minerallerden veya yikanmis ¢okeltilerden gelmekte ve bu nedenle yalnizca kiigiik bir orant
olusturmaktadir.

Bazi torflarda demir, aliiminyum, sodyum, kiikiirt ve fosfor igerigi yiiksek seviyelere ulasabilmektedir.
Buna genellikle paludifikasyon doneminde etkili olan belirli ¢evresel kosullar neden oldugu
bilinmektedir. Cevresel degisikliklerin bir sonucu olarak torf birikintilerinin ¢esitli katmanlar1 genellikle
element bilesiminde farkliliklar géstermekte ve torfda bulunan mikro elementler B, Sr, Zr, Cr, Ag, Au,
Ba, Ti, V, Cu, Mn, | ve Co 'dan olusmaktadir (Anonym, 2002; Janos (2003).

Tablo 2. Hiimik organik maddelerin gézden gecirilmesi

Hiimik madde Hiimik maddelerin tanimi

Hiimik maddeler Kararli humik maddeler; ayn1 zamanda humatlar olarak da adlandirilir ve
torfun %60 ila %80'ini olusturur.

Hiimik asitler Bir dizi benzer, aromatik ¢ok islevli bilesik; orta, yiiksek molekiiler agirliga

sahip, koyu kahverengi renkli ve alkalik solventlerde ¢oziinmektedir. Ayrisma
derecesine gore, torf tiirleri baz1 durumlarda %50 veya daha fazlasma kadar
farkli oranlarda hiimik asitlerden olusmakta ve hiimik asitlerin katyon ve
anyon degisim bolgeleri sahip olmaktadir.

Fulvik asitler Benzer bilesime sahip ancak daha diigsitk molekiiler agirliga sahip maddeler
fulvik asitler olarak tanimlanir. Renkleri saridir ve hem alkali hem de asidik
ortamlarda ¢dziiniirler. Hiimik ve fulvik asitler bazen toplu olarak hiimik
asitler olarak adlandirilir. Algak bataklik ve gecis bataklik torflarinda, yiiksek
bataklik torflarina kiyasla hiimik asitlerin fulvik asitlere gére daha belirgin bir
iistiinliigii oldugu bildirilmektedir.

Ulmik asitler Torfun koyu renkli, alkolde ¢6ziinen ve iyi taninmayan kismina ulmik asitler
ad1 verilmektedir.
Humatlar Humatlar, degisim bdolgesinin hidrojen yerine Ca, Na, Al ve Fe katyonu

oldugu hiimik asit tuzlarini olusturur.

Torftaki biyolojik aktif maddeler ve mikroorganizmalar

Torfdaki organik maddenin ayrigmasi ve mineralizasyonunda mikroorganizmalar, baskin bir rol
oynamaktadir. Bunlarin ¢ogu bakteri, aktinomisetler ve mantarlardan olusur (Andriesse, 1988).
Sphagnum torffu, Bacillus, Arthrobacter, Actinomyces, Streptomyces, Penicillium, Cladosporum,
Trichoderma, Mucor vb. Tiirlerinden olusmaktadir. Torfda bulunan antibiyotik o6zelliklere sahip
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biyolojik aktif maddeler arasinda streptomisin ve penisilin; ayrica Ostrojenik maddeler, vitaminler,
hormonlar ve enzimler de bulunmaktadir. Torfun iyilestirici etkilerinin ¢ogunlugu, organizmalar igin
gerekli olan biyolojik olarak aktif doymamis yag asitlerinin varligiyla agiklanabilmektedir.

Torfun organizmalar iizerindeki etkileri

Torf ve gesitli torf ekstraktlarinin etkileri, torfun dogal olarak olusan bilesenleri olan biyolojik aktif
maddelerin olasi gegirgenligine bagli olmaktadir. Her ne kadar faydali etkilerin ¢ogu hiimik asitlerin
varhigiyla iliskili olsa da dogal torfun biyolojik aktivitesinin, izole edilmis hiimik asitlerle
karsilastirildiginda daha faydali oldugu disiintilmektedir (Beer vd., 2003).

Torfun sindirim sindirimin sistemi iizerine etkisi
Bagirsakta pH'in azaltilmasi

Torf yem katki maddeleri, 6zellikle geng ciftlik hayvanlarinda sindirim sistemi, mide ve bagirsaklarinda
bulunan hassas mukozay1 6nemli dl¢lide korumaktadir. Buna gore torf, ishal ile ilgili problemleri
onlemek amaciyla, ¢iftlik hayvanlarinin yavrularina (buzagi, kuzu oglak gibi) yem takviyesi olarak
yaygin olarak kullanilmaktadir. Bu etki, diisiik pH'ya sahip olmasi (3,0 ila 5,5) nedeniyle torf, bagirsak
iceriginin pH'inda bir azalmaya neden olur ve bunun sonucunda bagirsak mikroflorasinin kontrolii ve
Enterobacteriaceae familyasina ait hayvan patojenik bakterilerinin sinirli biiytimesi saglanmaktadir.
Ornek olarak, iki giinliik ishalli buzagilara 16 giin boyunca siite karistirilmis 200 g/giin torf verildiginde,
ishal siiresinin kisaldigi ve 6liim oranlarinin azaldigi sonucuna varilmistir (Shermer vd., 1998;
Zagorchev vd., 2000;)

Torfun diiz kaslarin kasilmasi iizerine etkisi

Torf, diiz kas dokusunun spontan kontraktil aktivitesi {izerinde uyarict etkileri olan ¢ok sayida suda
¢oOziinebilen, kimyasal olarak stabil, sulu ¢dzeltide degismeyen ve biyolojik aktivitelerini aylarca
koruyan maddelerdir. Uyarici etkinin a2-adreno ve D2-dopamin reseptérlerinin aktivasyonu yoluyla
meydana geldigi bulunmustur. Uzun siireli darbe sonrasinda bu etkilerin durmasi ayni reseptorlerin
etkisizlestirilmesinden kaynaklanmaktadir. Su torfu ekstraktlarinin diiz kaslarin spontan kasilma
aktivitesi tizerindeki uyarict etkisi, molekiil agirligit 3 kDa'nin altinda olan organik bilesiklerden
kaynaklanmaktadir. Torfda bulunan hiimik asitler mukozadaki ag¢ik sinir uglarmi kapladigindan,
bagirsak mukozasi lezyonu olan hayvanlarin uyarlanabildiginde ve potansiyel olarak stresli kosullarinda
bir azalma olur. Trckova vd2005)

Yem tiiketimi ve yem degerlendirme oranina etkisi

Torfda bulunan fulvik asitler, mineral elementlerle selat kompleksleri olusturabilmekte ve elektrik
yiiklerini degistirerek organizma tarafindan hizli alima olanak saglamaktadir. Bdylece hiimik asitler
hiicre zarlarinin  gecirgenligini de artirarak, minerallerin kandan hiicrelere tasmmasini
kolaylastirmaktadir. Mn, Fe ve Zn gibi elementlerin birgok organik bilesikle bag olusturmasiyla hiimik
asitlerin taginmasini  kolaylastirabilecegi  diisiiniilmektedir. Humatlarin  hayvan beslenmesinde
uygulanmasinin ¢ok kisa bir ge¢misi bulunmaktadir. Giiniimiizde kanatli hayvan beslemede
biyokimyasal, immiinolojik, hematolojik ve iiretkenlik gostergeleri iizerinde olumlu etkisi olan ekolojik
acidan giivenli, biyolojik olarak aktif elementlerin ve preparatlarin kullanimina biiyiikk Snem
verilmektedir (Kocabagli vd., 2002).

Torfun detoksifikasyon o6zelligi

Hiimik ve fulvik asitler ayrica bir dizi toksik maddeyle (kursun, civa, kadmiyum, krom gibi agir
metaller, patojen bakterilerin {irettigi toksinler, kiifler, pestisitler vb.) selat kompleksleri olusturabilir.
Ancak mineral maddelerle yapilan selat komplekslerinden farkli olarak nétr yiike sahiptirler,
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coziinmezler ve organizmalar tarafindan alinmalar1 zordur. Buna gore bagirsak yoluyla atilirlar ve
organizmada birikmezler ve organizma iizerinde olumsuz etkiler meydana getirmezler. Hiimik asitlerin
deney hayvanlarina agir metal iyonu toksisitesi tizerindeki etkisinin uygulama teknigine ve uygulanan
doza bagl oldugu bulunmustur. Hiimik asitlerin daha yiiksek dozlar1 (50 mg/l) baliklarda kromun
toksisitesinde azalmaya yol agarken, daha diisiik dozlarda (0.5 ila 5 mg/l) herhangi bir azalma
gozlenmemistir Herzig vd., 1994).

Biyokimyasal ve hematolojik 0zelliklere etkisi

Bazi galismalar, torf preparatlarinin lipit metabolizmasi iizerindeki yararli etkilerine ve bunlarin lipit
metabolizmas1  bozukluklarinin  (hiperkolesterolemi)  tedavisinde  potansiyel  kullanimina
odaklanmuglardir. Sicanlar1 torf besledikten sonra toplam kolesterol, toplam lipit ve glikoz seviyeleri
azalmis ve yliksek yogunluklu lipoprotein (HDL), globulin, hemoglobin, hematokrit seviyeleri ve
eritrosit sayis1 artmistir. Hindi rasyonuna %1,0 humat ilavesi karin yag tabakasinin kalinliginda énemli
bir azalmaya neden olmus, ancak rasyondaki daha diisiik humat konsantrasyonu (%0,5) bu etkiyi
gostermemistir. Ayni sekilde broyler rasyonunda %0,25 humatla beslenen pili¢lerde de karin yaginda
onemli bir azalma goézlenmememistir. Torf, lipit metabolizmasinin iyilestirilmesinin yani sira
preparatlar ayn1 zamanda proteinlerin, minerallerin metabolizmasinda iyilesme saglamakta ve
hayvanlarda organizmanin korunmast ve adaptasyon firsatlarinin arttirilmasint = saglamaktadir
(Kocabagli vd., 2002; Trckova vd2005)

Sodyum bagli hale getirilmis humatla beslenen broyler pili¢lerinin kan serumundaki toplam protein
miktari, besi donemi sonunda %8 ila %10, bacak ve gogiis kaslarinda ise sirastyla %6 ve %10 oraninda
artiy gostermistir. Ayrica kan serumundaki protein fraksiyonlarinin profili degismis ve albiiminler,
toplam immiinoglobulinler artt1 ve globulinlerin azalmasina sebep olmustur. Bununla birlikte etlik
piliclerin karaciger ve gogiis kaslarindaki doymus ve doymamis yag asitlerinin orani olumlu etkilemistir.
Aragtirma sonunda karacigerdeki toplam lipit igerigi azalmis, gogiis ve bacak kaslari ise istatiksel
olmasa da gostermistir. Yine humatla beslenmeden sonra kan serumu, karaciger ve kaslarda bazi
esansiyel minerallerin (Ca, Al ve Fe) diizeylerinin arttig1 kaydedilmistir (Stepchenko vd., 1991).

Hayvanlarda biiyiime ve iiretim performansinin uyarilmasi

Gegmiste, cesitli calismalarda torf preparatlarinin biiyiime, karkas besleme yiizdesi ve spesifik olmayan
hayvan 6liimlerinin azalmasi {izerindeki yararl etkisinden bahsedilmistir. Ornegin kiimes hayvanlar
i¢in yemlere veya igme suyuna humatlarin uygulanmasindan sonra biiyiime ve iiretim performansinin
uyarilmasi gozlemlendi ve 22 giinliik yastan itibaren %0,25 torf preparati igeren besleme diyetlerinden
sonra etlik piliglerin kilo aldigimi gosterdi. %5 ila %7 oraninda armigtir. (Tablo 3) ve 6liim oran1 da %3
ila %5 oraninda azalmistir (Fuchs vd., 1995). Biiyiime doéneminde humatla besleme, broyler
performansi {izerinde biiyiime ve yemden yararlanma agisindan en faydali etkiye sahip olmustur.
Broyler piglerinin 21. giinde canl agirliklar, yem tiiketimi ve yemden yararlanma verimliligi istatiksel
olarak olumlu etkilenmemistir. (Yoruk vd., 2004). Piliglerin 42. giiniinde viicut agirliklar1 ve yemden
yararlanmalar1, rasyondaki humat uygulamalarindan 6nemli 6l¢iide etkilenmistir (Tablo 3). En yiiksek
viicut agirligi, 22 giinlik yastan itibaren humatlarla desteklenen grupla beslenen rasyonlarda
kaydedilmistir. Ne toplam yem tiiketimi ne de dliim orani, humat takviyesinden istatistiksel olarak
anlamli bir sekilde etkilenmemistir. Her ne kadar humatlarin piliglerde biiylimeyi nasil destekledigine
dair hipotez kurmak i¢in yeterli kanit olmasa da humatlarin selasyon 6zelliklerinden dolay1 nitrojen,
fosfor ve diger besin maddelerinin alimini artirabilecegi varsayilmaktadir. Bu varsayimin kiimes
hayvanlarinda daha fazla dogrulanmasi gerekmektedir. Shermer ve ark. (1998), %0.5 veya %1.0 humat
iceren diyetlerle beslenen piliclerin sindirim sistemindeki kisa zincirli yag asitlerini, amino asit
konsantrasyonlarim1 ve mikrobiyal popiilasyonu incelemistir. Humatlarin, gastrointestinal sistemdeki
(6rnegin ¢ekumdaki) mikrofloray1 degistirerek piliclerin performansini etkileyebilecegini varsaymuislar,
ancak c¢esitli seviyelerde humatlarla beslenmenin kisa zincirli yag asitleri konsantrasyonlar
etkilemedigini bulmuslardir (Laub, 2000), Yumurtaci tavuklara %0,1 ila 0,2 humat iceren yem
rasyonunun ilavesi, yumurta miktarinin artmasina, yem doniisiim oraninin artmasina ve tavuklarin 6liim
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oranlarinin azalmasina yol agmistir. Bununla birlikte, rasyonuna humat ilavesi ne yem tiiketimini ne de
yumurta kalitesini etkilememistir (Matlova vd., 2003)

Tablo 3. Yem katki maddesi olarak torfun hayvanlarin canli performans 6zelliklerine etkisi

Hayvan | Grup Torf preperat1 | Torf seviyesi | Deneme | Vuciit | Giinliik Yem deg.
grubu gr/kg yasi, agirligi | Canli ag. | Oran 0-42
giin Kazanci gr giin
Broiler | Kontrol | - 2.35% - 1.99
Deneme | Natrium 2.5 2.39% | - 1.95
humat 0-42 2.45P - 1.89
2.43% 1.92
Hindi Kontrol | - - 12.75 2.972
Deneme | Hemik torf 50 0-140 12.58 3.09°
100 12.43 3.36°
Kuzu Kontrol | - - 48.9 2332 4672
Deneme | Hemik torf 100 0-63 46.2 208° 6.16°
200 41.8 158° 8.46°
300 35.8 103° 9.81°

Torfu s1v1 veya kat1 halde tayici olarak, melas, lignin siilfonat, streptomyces ¢oziinebilir maddeleri, balik
yagi, vitaminler ile kullanilmasina yo6nelik endiistriyel bir uygulama bulunmaktadir. Ayrica torf; piring
kabugu, aycicegi kabugu, yer fistig1 kabugu, soya fasulyesi degirmen yemi, odun unu ve misir kogani
gibi siklikla kullanilan diger tasiyict tipi yem igerikleriyle karsilagtirildiginda daha ucuz ve daha
hidrofilik olarak goriilmektedir. Bagka bir ¢alismada, ana bilesen olarak hiimik asit ve ¢esitli mineral
tiirlerini iceren bir preparatin etkisi yalnizca test edilmistir Sonuglar, yem rasyonunun onerilen orani
olan %0,5 ila 1,0 (genellikle %0,6) igeren preparatin canli viicut agirligini arttirdigini ve yemden
yararlanma verimliligini arttirdigini géstermistir. Bazi biiyiik 6lgekli ¢iftliklerin deneyimlerinden torf
kullaniminin ekonomik ag¢idan da oldukga karli oldugu sonucu ¢ikmaktadir (Slavik, 1999); Pavlik ve
digerleri, 2003).

Sonuclar ve Oneriler

Biiylime uyaricis1 olarak kullanilan torf preparati standardize edilmeli ve etkinligi bilinerek
aciklanmalidir. Yem rasyonlarinda turba kullanimi enerji ve protein saglamasina degil, hastaliklarin
engellenmesine yonelik bagisiklik sistemini iyilestirmeye yonelik faydalarina dayanmaktadir.
Literatiirlerde torfun ve cesitli torf yem katki maddelerinin organizmalar iizerindeki yararl etkilerinin
genis bir yelpazesinden bahsedilmektedir. Hayvanlarin sindirimi, biiylimesi ve bagisiklik sistemi
izerindeki uyarici etkileri ve emici ve detoksifikasyon yetenegi ile ilgili ilgili alanda tartisilmakta ve
alternatif {iretim teknolojisi ve kaynaklar {izerinde durulmaktadir. Bu etkiler torfun icerisinde bulunan
faydali etkilerin yiiksek oranda hiimik asit ve diger organik ve inorganik maddelerle iligkili oldugu
bilinmektedir. Farkli torf tiirlerinin belirgin heterojenligi, torf olusumu sirasindaki farkli biyolojik,
kimyasal, fiziksel ve jeolojik kosullardan kaynaklanmaktadir. Cesitli torf preparatlarinin biyolojik
aktivitesi sadece kimyasal bilesim ve fiziksel faktorlere bagli olmamaktadir. Turbanin kimyasal
niteliklerinin yaninda, uygulama teknikleri ile de ilgilidir.
Mevcut calismalara dayanarak, ilgili hayvan tiirleri i¢in hangi uygulama tekniginin en etkili oldugunda
tam bir standat olusturulmamustir. Bu sorunun aydinlatilmasina yonelik ileri ¢aligmalar yapilmali ve
ciftlik hayvanlarinin hepsi bu caligmaya dahil edilmelidir. Torf ile beslemenin potansiyel riski,
mikobakterilerle birincil veya ikincil kontaminasyonlart olmaktadir. Yem rasyonlarmin turba
preparatlariyla desteklenmesi kosuluyla, madencilik, isleme ve depolama sirasinda torfun g¢evreyi
potansiyel kirlenmesinin en aza indirilmesi i¢in uygun yontemlerin gelistirilmesine ihtiyag
bulunmaktadir.
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Abstract

The study focused on assessing growth parameters leaf area (LA) and productivity of the Viorica grape
variety’s swhen cultivated on slopes with various orientations in the Central and South-Eastern
viticultural regions of the Republic of Moldova. Irrespective of the slope’s orientation, changes were
observed in the growth parameters of leaf area (LA) in comparison to the plateau. Adaptive
modifications were noted in the growth and development of leaf surfaces (LS) when the vines were
grown on the lower sections of the slopes. These modifications encompassed an increase in the leaf
count per shoot on average, an expansion of the leaf blade area, and augmentation in both the LS of the
shoot and the overall bush’s leaf surface area.

Hence, the study aimed to investigate the impact of slope orientation and positional shifts of the bushes
in response to changing environmental conditions. Additionally, the research aimed to examine the
developmental patterns of leaf surfaces of Viorica variety vines and their correlation with plantation
productivity. Growth parameter determination was conducted dynamically, encompassing phases of
flowering, berry growth, and ripening. The research was conducted in the year 2022.

Conclusion: The findings underscore the influence of slope and shrub placement on the parameters of
leaf surface (LS). Notably, adaptive changes in LS growth and development were evident when the
Viorica variety was positioned on the lower portions of the slope. These changes encompassed an
increase in the number of leaves per shoot, an expansion in leaf blade area, as well as augmentation of
shoot LS area and leaf area index (LAI), depending on growing conditions.

Keywords: Grapes, Viorica, Slope, Ecological Conditions, Leaf Surface.

Introduction

In the leaves of grape plants, the most important life processes are carried out-photosynthesis,
transpiration, respiration-the activity of which depends on the varietal characteristics of plants and their
adaptability to environmental factors. As a result of the activity of individual leaves, the total leaf surface
(LS) of the shoot, bush, row, and vineyard is formed. The size of the leaf surface (LS), its structure, and
operating conditions determine the value of the biological and economic yield, as well as the quality and
direction of product use (Amirdzhanov A. G.1980). The rate of leaf surface (LS) formation in grape
plants varies; it depends on the biological characteristics of the varieties and their response to growing
conditions (Maltabar L.M. 1982).

The purpose of our research is to study the parameters of leaf surface growth during ontogenesis and its
impact on the productivity of the vine grape variety Viorica when placed at the top, middle, and bottom
of slopes with different exposures.

Material and methods

The studies were carried out on the wine variety Viorica (Moldovan selection)
(https://vinograd.info/sorta/vinnye/viorika.html) cultivated in the conditions of the Central and South-
Eastern viticulture region of the Republic of Moldova. The experimental plot was located on the farm
"Bogatmos" SRL, in the village of Taraclia, Causeni district, on a slope with a steepness of 5-8°, with a
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south-eastern exposure, at an elevation of h=120-140 m The control site was situated on a plateau at the
"Agrogled" household in Taraclia city, at an elevation of h=100-150 m. The determination of the growth
parameters of the leaf surface was carried out dynamically, during the phases of flowering, berry growth,
and ripening. Leaves were taken from the middle part of the shoots (8-12 leaves from the base) of the
bushes located at the top (t), middle (m), and bottom (b) parts of the slopes. The morphological
parameters of the leaves (length, width, diagonal) were determined using simple linear measurements;
the area of leaf blades was calculated using the ampelometric method described in the work of (Fulga
I.G. 1975). Calculations of the leaf surface parameters of the shoot were made by multiplying the area
of the "average" leaf by the number of leaves on one shoot; the leaf area of one bush was calculated by
multiplying the leaf surface of the "middle shoot" by the average load of shoots (Amirdzhanov A. G.
1980). At the end of the growing season, the harvest per bush was measured in kilograms (Maltabar
L.M. 1982), and the content of dry substances in the must and the titratable acidity were determined.
Sugar concentration and titratable acidity were calculated according to the Moldovan Standard (1995).
The statistical processing of the research results was carried out according to (Dospekhov B.A. 1979),
using a personal computer and the AGROSTAT and MS Office Excel programs.

Viorica [Vierul, Moldova] is a wine grape variety that ripens in the medium-late range (145-150 days)
with a sum of active temperatures of 2700°C. The flowers are bisexual. The clusters are medium-sized,
weighing 250-300 g, and have a cylindrical-conical shape with medium density. The berries are
medium-sized, round, and white. The skin is dense, and the pulp is juicy, imparting a light aroma of
muscat to the palate. The sugar content is 18-20% with an acidity level of 7-9 g/l. The bushes are
vigorous, and shoot maturation is good. Approximately 80-90% of the shoots are fruitful, with an
average of 1,2 clusters per developed shoot and 1.4 clusters per fruitful shoot. The variety has a
productivity of 90-100 g/ha and exhibits frost resistance down to -25°C. Bushes damaged by frost
recover well. The degree of damage by diseases such as mildew is 2-3 points, while oidium, anthracnose,
gray mold, and phylloxera result in a 3-point rating. To protect the Viorica grape variety from diseases,
two pesticide treatments are sufficient. This variety is suitable for cultivation using high trunks (70-100
c¢cm) with a load of 45-50 eyes. Pruning should be done to 6-8 buds. Viorica grapes are used in the
production of table white wines (Image 1). (https://vinograd.info/sorta/vinnye/viorika.html)

Results and Discussions

The rate of leaf surface (LS) formation in grape plants is not uniform; it depends on the biological
characteristics of the varieties, growing conditions, and their adaptability to environmental factors. The
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leaves are medium-sized, round, strongly dissected, five-lobed, slightly shiny, reticulate-wrinkled, and
glabrous on the lower side.

On average, a Viorica grape leaf measures: length 10,2 to 12,7 cm, width 12,9 to 18,3 cm, with a
diagonal of 13,1 to 18,4 cm, and a leaf blade area of 149,5 to 268,1 cm?. The morphological parameters
of the leaves change during ontogenesis, depending on the slope's exposure and the location of the
bushes (top, middle, bottom). During the flowering phase on the southeast-exposed slope plot
(Bogatmaos), leaf parameters vary as follows: length 10,2 to 10,4 cm, width 14,2 to 14,7 cm, diagonal
14,3 to 14,6 cm, and leaf blade area 160,5 to 167,3 cm?. These parameters increase as the bushes grow
in the lower, less illuminated part of the slope compared to the middle and upper parts (Table 1, Image.
1).

This pattern of increasing morphological parameters and leaf blade sizes during bush growth in the
lower part of the slope persists during the phases of berry growth and ripening. In the lower parts of the
slopes, the leaf blade area increases by 1,4 to 1,6 times compared to the middle and upper parts. When
bushes are placed on a plateau (Agrogled), leaf growth parameters, depending on the vegetation phases,
vary as follows: length 10,3 to 12,7 cm, width 12,9 to 18,3 cm, diagonal 13,1 to 18,0 cm, and the leaf
blade area reaches 256,7 cm?. In most cases, these indicators align with the parameters of leaves from
the middle sections of the slope.

Table 1. Leaf surface in dynamics Viorica variety in depending on the development phase, location and
exposure of the slope.

The location on the slope, The number of Leaf surface Bush/m?2
rootstocks leaves per shoot Leaf/cm? | Shoot/cm?
SRL ,,Bogatmos”, s. Taraclia Flowering Phase
Top BerlandierixRiparia 12,1 1573 1903,3 6.2
Middle SO, p 13,5 145,4 1962,9 7,0
Bottom 12,2 153,6 1873,9 7,5
Development of fruits Phase
Top BerlandierixRiparia 18,3 1863 3409,3 111
Middle SO, p 19,7 175,5 34574 12,3
Bottom 18,4 181,3 3335,9 13,3
Ripening of berries Phase
Top BerlandierixRiparia 22,7 2151 4882,8 17,7
Middle S0, P 23,0 233,2 5363,6 19,1
Bottom 25,4 268,1 6809,7 24,3
SRL” Agrogled”, or. Taraclia (Plateau) Flowering Phase
RipariaxRupestris 101-14 | 14,4 1345 | 19368 | 52
Development of fruits Phase
RipariaxRupestris 101-14 | 21,2 206,2 | 43714 | 118
Ripening of berries Phase
RipariaxRupestris 101-14 | 26,3 2567 | 67512 | 183

The maximum value of LS is reached at the beginning of berry ripening. This indicator is most
significantly influenced by the shoot load, bush shape, care practices, and environmental factors,
especially moisture supply, and so on. We found that in the Viorica variety, rapid growth of the
assimilation surface occurs during the period of active shoot growth (May-June). The increase in LS
slows down during the berry growth and ripening period.

In 2022, during the flowering period, depending on the growing conditions, an average of 11 to 15 leaves
developed on the shoots. During the berry growth phase, this number increased to 17 to 22 leaves, and
by the berry ripening period, there were 22 to 27 leaves per shoot. By the end of the growing season
(during the ripening phase) in 2023, the LS of the shoot on the slope ranged from 48.8 to 68.1 dm?, while
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on the plateau, it was 25.8 dm?. This increase in leaf surface occurs as the bushes grow, particularly in
the lower parts of the slopes (Table 1, Image 2).
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Image 2. The development of the leaf surface in depending on the location of the bushes along the
slope and the vegetation phase.

It has been demonstrated that the number of developed shoots per bush decreases when bushes are placed
in the lower parts of the slopes, regardless of exposure and steepness. Depending on the vineyard's
location (exposure, placement of bushes on a slope or plateau), microclimatic conditions change,
including thermal, water, and light conditions. These factors influence the growth of the root system,
aboveground parts of the plants (shoots, LS), and the activity of physiological processes within them.
We have observed that during the growth of bushes in the lower part of the slopes, adaptive changes
occur, including an increase in the LS area, which in turn affects shoot ripening and frost resistance.
One of the most critical criteria for evaluating a grape variety is its potential productivity. Achieving a
high-quality and predictable harvest is the ultimate goal for growers. Our task is to create optimal
conditions for each specific variety and under specific environmental conditions. We have found that
when vine plantations are placed on slopes with different exposures and/or plateaus, the yield of the
Viorica variety varies. It has been demonstrated that the yield increases toward the bottom of the slope
by 1,4-1,9 times compared to the upper part of the slope and by 1,3-1,2 times compared to the plots
located on the plateau (Image 3).
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Image 3. Relationship between leaf area and yield of Viorica grapes, depending on the location of the
bushes.
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The vyield and quality of berries depend on various factors and conditions, with varying degrees of
influence on vine growth and development. Agricultural practices and meteorological conditions
significantly affect both the quantity and quality of the crop. For example, in 2022, the yield of the
Viorica variety was 5,0 (c), 6,6 (s), and 7,5 (n) kg/bush, with sugar concentrations ranging from 202 to
220 and titratable acid levels of 5,2-5,6 g/dm?. When the bushes are placed on a plateau, this variety
yields 6,45 kg/bush, with a sugar content of 215 g/dm? and titratable acid levels of 5,5 g/dm?.
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Conclusion

When the Viorica variety is grown on slopes with varying exposures in the Central and Southern regions
of viticulture in the Republic of Moldova, there are changes in leaf surface and productivity parameters,
depending on the microclimatic growth conditions.

Our research has established a clear correlation between the development of leaf surface (LS) in the
Viorica variety and environmental conditions, including exposure, slope steepness, and the location of
bushes along the slope.

Therefore, when cultivated in the lower parts of the slopes, the Viorica variety demonstrates adaptive
changes, with an increase in the number of leaves per shoot, an increase in the area of leaf blades, and
consequently, an expansion of the leaf surface area on the shoot.

It has been determined that the yield and product quality vary based on vineyard location, meteorological
conditions, and specific agrotechnical measures implemented by each farm.
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Diyarbakr li Toprak ve Su Kirliliginin Potansiyel Durumu
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Oz

Toprak ve su kaynaklar1 toplumlar i¢in yasamlarini siirdiirdiikleri ve bu kaynaklarla kendi gidalarinm
yetistirdikleri en degerli varliklaridir. Sinirli olan toprak ve su kaynak potansiyeli koruyarak kullanilmali
ve gelistirilmelidir. Bu c¢aligmada, Diyarbakir ilinde yeralt1 ve yeriistii su potansiyeli ve bu
potansiyellerin kullanim alanlarinin yaninda sulama goéletlerinin bes yillik (2017, 2018, 2019, 2020,
2021) potansiyeli ve durumu mercek altina alinmis. ilimizin toprak kaynak potansiyeli ve kullanim
alanlar1 ile bu bes yil icinde ticari giibre kullanim miktar1 ve ticari giibre kullanilarak tarim yapilan
toplam alanlar belirlenmistir. Diyarbakir ili toprak potansiyeli ve su kaynaklarinin bazi kirleticileri
irdelenmis ve ¢6zlim Onerileri sunulmaya calisilmistir.

Anahtar kelimeler: Diyarbakir, Toprak Potansiyeli, Su Potansiyeli, Toprak Kirliligi, Su Kirliligi

Potential Status of Soil and Water Pollution in Diyarbakir Province

Abstract

Soil and water resources are the most valuable assets for societies, where they live and grow their own
food with these resources. The limited soil and water resource potential should be used and developed
while preserving it. In this study, the underground and surface water potential and the usage areas of
these potentials, as well as the five-year (2017, 2018, 2019, 2020, 2021) potential and status of irrigation
ponds in Diyarbakir province were examined. The soil resource potential and usage areas of our
province, the amount of commercial fertilizer usage and the total areas where commercial fertilizers
were used in these five years were determined. Some pollutants of the soil potential and water resources
of Diyarbakir province were examined and solution proposals were tried to be presented.

Key words: Diyarbakir, Soil Potential, Water Potential, Soil Pollution, Water Pollution

Giris

Tiirkiye’nin yiizolglimii 777.971 km olup, Tirkiye’nin en 6nemli dogal kaynaklarindan birisi de
topraktir. Ulke topraklarmin tarimda kullanilan arazisi ise 27.9 milyon hektardir. Ancak amag dig1 toprak
kullanimindan dolay1 bugiin kullanilabilir tarim arazisi 24 milyon hektardir. Saglikli topraklarin sadece
gida, yakit ve tibbi iiriinlerin kaynagi olmakla kalmadigini; ekosistem igin bir sart olmakla birlikte,
suyun filtrelenmesi, karbon dongiisii ve karbon depolanmasi gibi konularda, sel ve kitlik gibi felaket
zamanlarinda topraklar kritik bir rol oynamaktadir (Isler, N., 2022).

Su kaynaklar1 son yillarda biitiin diinyada siirekli olarak artan bir 6neme sahip olmaktadir. Tiirkiye nin
de yer aldig1 Ortadogu bolgesinde bu 6nem daha da artmaktadir. S6z konusubdélge yar1 kurak bir iklime
sahiptir ve dolayistyla su kaynaklar1 potansiyeli diigiiktiir. Digertaraftan, bolge iilkelerinin hizla artan
niifusu, teknolojik gelisme ve yasam standardininyiikselmesi suya olan ihtiyaci arttirmaktadir (Tomar,
A., 2014)
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Sekil 1. Arastirma alaninin lokasyon haritas1 (Karadogan, S., Kavak, M.T., 2017 ¢alismasindan
almmistir).

Tiirkiye’nin Giineydogusunda 37°30° ve 38°43’ kuzey enlemleri ile 40°37° ve 41°20’dogu boylamlar
arasinda yer alan Diyarbakir’in yiizolgiimii 15.355 km? dir. Diyarbakir’in dogusunda Siirt ve Mus,
batida Sanliurfa, Adiyaman ve Malatya, giineyde; Mardin, kuzeyde ise Elazig ve Bingdl illeri bulunur.
Doguda Batman Cayi, batida Karacadag ve Firat irmagi, kuzeyde Gilineydogu Toroslari, glineyde
Mardin ilin dogal sinirlarin olusturur. Bir taraftan karasal iklim 6zelliklerine sahipken, diger taraftan da
tropikal iklim etkilerini gdstermekle Sup-Tropik bir iklim yapisina sahip oldugu anlasilir. Diyarbakir’in
denizden yiiksekligi 670 m’ dir (Glirsoy, S., Sessiz, A., Akin, S., 2013).

Cizelge 1. Diyarbakir’in uzun yillar (1929-2021) sicaklik ve yagis verileri

Diyarb | Oc | Sub | Ma | Nis | Ma | Hazi | Tem | Agus | Eyl | Eki | Kas | Ara | Yill
akir ak | at rt |an |yis |ran muz | tos il | m m | bk |1k
Ortala

ma 13. 25. | 17. 15.
Sicakls 18 | 3.7 | 83 8 193 | 26.1 | 31.0 | 305 1 5 9.7 | 40 9
k (°C)

En
Yiiksek | 16. | 21. | 28. | 35. 42. | 35. 46.
Sicakli | 9 8 3 3 39.8 | 42.0 | 46.2 | 459 0 7 28.4 | 225 5
k (°C)

En ) i
Diisiik - - - -
Sicakls 2;1. -21 | -14 6.1 08 | 1.8 9.9 114 | 0.0 18 | 129 | 234 2;.
k (°C)
Aylik
Toplam
Yagis | 70. | 67. | 66. | 69. 32. 494
Miktar | 6 6 3 1 443 | 8.7 1.3 10 | 54 8 55.1 | 72.2 9
Ort. (m

m)

Anonim, 2023.
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Meteorolojik verilere gore Diyarbakir’da uzun yillarda (1929-2021) en yiiksek sicaklik temmuz ayinda
46.2° yi gosterirken, en diisiik sicaklik ise ocak ayinda-24.2 gostermektedir. Toplam yagis miktari
ortalamasi en az agustos ayinda 1.0 mm iken, en yiiksek toplam yagis miktar1 ortalamasi ise aralik ayinda
72.2 mm olmustur.

Tarmm Il Miidiirliigii verilerine gore Diyarbakir’da toplam 683.437 ha olan tarim alanin 114.662 ha’ lik
kismi sulanabilmektedir. Halen %17 olan sulu tarim alaninin, GAP’ nin tamamlanmasiyla %64’¢
yiikselecegi varsayilmaktadir. Tarim arazilerinin %94 iinde tarla bitkileri, bunun biiyiik ¢ogunlugunu da
tahillar olusturmaktadir. Yagisa dayali sulanamayan arazilerinin biiylik ¢ogunlunu tahil {iretimi
yapilmakla birlikte kirmizi mercimek, arpa ve nohut iiretimi de 6nemli yere sahiptir. Sulu tarimin
yapildig1 bolgelerde yogunluklu olarak misir iiretimi yapilmakla beraber az da olsa pamuk iiretimi de
yapilmaktadir. Bolgede sulanan alanlardaki bitkisel iiretim deseni pamuk-bugday-misir iken, yagisa
dayali alanlarda bugday-arpa-mercimek ve nohuttur. Ayrica sulanan alanlarda silajlik misir ve geltik
iretimi yapilmaktadir (Giirsoy, S., Sessiz, A., Akin, S., 2013).

Diyarbakir’in yeralti ve yeriistii su potansiyeli

Dicle Nehri Diyarbakir’in en bilyiik akarsuyudur. Diyarbakir’1 Dicle ve kollar1 sular. Maden Suyu ile
Birklin Suyu Dolucan’da birleserek Dicle Nehri meydana gelir. Birklin Suyu Birklin Magaralarindan
c¢ikar ve Dibni Suyu buna karisir. Maden (Ergani) Suyu Golciik’ten ¢ikar.

Cizelge 2. Diyarbakir ilinin akarsulari

Toplam 11 Simirlan Debisi Kolu Oldugu | Kullanim
AKARSU Uzunlugu Icindeki (m3/sn) Akarsu Amaci
ismi (km) Uzunlugu
(km)
AMBAR 95 95 4.7 Dicle Sulama
DICLE 530 265 71,2 Dicle Sulama +
Enerji
GOKSU 57 57 2,2 Dicle Sulama
KULP 70 70 71,0 Batman Sulama +
Enerji
KURUCAY 45 45 1,1 Dicle Sulama
PAMUKCAY | 65 65 2,6 Dicle Sulama
SALAT 65 65 50 Dicle Sulama
SARIM 69 52 35,0 Batman Sulama
SINEK 62 54 5,4 Firat Sulama +
Enerji

DCOM,2021.

Uzunlugu en fazla olan Dicle akarsuyu 530 km olmakla beraber il sinirlari igerisindeki uzunlugu 265
km’dir. 11 igerisinde 265 km uzunluk ile il igerisinde en uzun akarsudur. Dicle’ nin debisi 71,2 m%/sn ile
en yliksek debiye de sahip iken ona en yakin 71,0 debi ile Batman akarsuyunun bir kolu olan Kulp
akarsuyu gelmektedir fakat il igerisindeki uzunluk olarak ikinci siralamada 95 km ile ambar akarsuyu
gelmektedir. il sinirlar1 icerisinde bulunan tiim akarsular sulama da kullanilmakla beraber Dicle, Kulp
ve Sinek akarsular1 ayn1 zamanda enerji i¢in de kullanilmaktadir.
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Sekil 2. Bolgede nehir ve derelerin dagilimi (Celik, R. ¢alismasindan alinmistir).

Cizelge 3. Diyarbakir ilinde yillara gore barajlar ve sulama goletleri

Baras ve Golet | Tipi Gol Sulama | Cekilen Yillara Gore Kullamm Amaci
Adi Hacmi, Alan Su 2017, 2018,
hm?/ (net), ha | Miktar, 2019 ve 2020 2021
Aktif m?®
Hacim
Dicle Baraji Kaya Dolgu 255 130.159 Sulama (sulama alani krakizi barajini da kapsar)
Kralkizi Baraji Kaya Dolgu 1.717 ' Ve enerji
Goksu Baraji Kaya Dolgu 46,3 3.582 | Cinar-Goksu Ovasi sulamasi
Gozegol Homojen
Toprak 16,1 550 | 16.100.000 | Sulama
(Merkez)
Dolgu
SEEIET Universite tarafindan
Ll Toprak 1,2 87 | 913641 | Sulama | Pk ve rekreasyon
(Merkez) Dolgu amacl olarak
kullanilmaktadir
Homojen
Halilan (Cermik) | Toprak 7,5 550 | 5.175.462 | Sulama
Dolgu
Homojen Kuraklik nedeniyle
Ortaviran (Ciar) | Toprak 2,2 125 | 1.251.000 Isu'amsa Ve | sulama
Dolgu gme suyd yapilmamistir.
Homojen Sulama ve Husumet nedeniyle
Kiinres (Cinar) Toprak 0,6 12 594.000 | sulama
Igme Suyu
Dolgu yapilmamustir.
Homojen Kuraklik nedeniyle
Bespinar (Cinar) | Toprak 1,3 95 | 1.196.000 | Sulama sulama yapilmamustir
Dolgu

Kaynak: Anonim, 2017.,2017, 2018, 2019 ve 2020 yillarina ait Diyarbakir Ili Cevre Durum Raporu.

Diyarbakir’da 1.717 hm3 ile Kralkizi Baraji en biiyiik aktif hacme sahipken onu 255 hm3 ile Dicle baraji
ve 3. olarak ta 46,3 hm3 ile Goksu baraji gelmektedir. Her 3 baraj ile de sulama yapilirken Dicle ve
kiralkiz1 barajlar1 ayn1 zamanda enerji i¢in de kullanilmaktadir. Dicle ve Kralkizi barajlar1 Dicle nehri

103




iizerinde oldugundan sulama alanlar1 toplam 130.159 ha iken Goksu Baraji’nin sulama alani ise 3.582

ha dir.

[limizde tabii gél bulunmamakta, gdletler homojen toprak dolgusu ile olusturulup tarim arazilerinin
sulanmasi, park alanlarinin sulanmasi, icme suyu gibi amaglar i¢in kullanilmaktadir. 2017, 2018, 2019
ve 2020 yillarinda sulama icin kullanilan goletlerimizden, Ortiviran ve Kiinres goletleri ayn1 zaman da
igme suyu temini i¢in de kullanilmistir. 2019 ve sonrasi yasanan kuraklik nedeniyle 2021 yilinda

Ortiviran ve Bespinar goletleri ile sulama yapilamamustir.

Cizelge 4. Diyarbakir ilinin 2018-2023 yillar1 arasi1 yillik ortalama yeralt1 su potansiyeli

Kaynagn Ismi hm®yil
BELLITAS (HARABASITIL) 19,04
CAKIRKAYA (DELGUR) 4,90
YARIMKAS (KANIPANIK) 15,30
YILANLI (KEPO) 3,70
SERDI 10,60
DABLO (Angiil) 21,80
GOZE 9,90
SAKALTUTAN 85,10
AYNKEBIR KAYNAGI 6,00

176,34
Toplam

Kaynak: DSI 10. Bolge Miidiirliigii

[lin yeralt: su kaynaklari dokuz kaynaktan olusmaktadir. Ilimizin 2018-2023 yillar1 arasi ortalama yillik
yeralt1 su kaynagi 176,34 hm* dir. Bunlardan Sakaltutan 85,10 hm®/y1l yillar ortalamasiyla en biiyiik

yeralti1 su kaynagini olusturur.

i

“i

Sekil 3. Diyarbakir havzasinin statik ve dinamik su seviyeleri (Celik, R. ¢aligmasindan alinmistir).

Cizelge 5. ilin yeralt: su seviyesi ve bunun yillar igerisindeki degisimi

YILLAR ORT. STATIK SEVIYE (m) ORT. DINAMIK SEVIYE (m)
2017 105 150
2018 105 156
2019 120 160
2020 100 148
2021 103 137
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DCOM, 2021.

Diyarbakir ili yeralt1 suyunun ortalama statik seviyesi 2019 yilinda goriildiigii iizere yasanan kuraklik
nedeniyle zaman zaman diismektedir. 2020 yilinda yagan yagislar nedeniyle statik seviyede yiikselmeler
goziikse de 2021 yilinda tekrar yasanan kurakliklar nedeniyle diisiisler yasanmistir. ilin yeralt1 su
seviyesinin ortalama dinamik seviyesi de ortalama statik seviyeye paralel olarak 2019 yilinda yasanan
kuraklik nedeniyle ciddi diisiisler oldugu goriilmektedir.

Su kaynaklarimin kirlilik durumu

Diyarbakir merkez Dicle Baraj Golii’nii, ilgeleri ise Dicle Baraj Golii, Gozeli Igmesuyu Havzas1® n1 ve
yeralt1 suyu kaynaklarini igme suyu olarak kullanmaktadir. Diyarbakir’ in yilizey su kaynagi olan Dicle
Baraj Golii ayn1 zamanda enerji iiretimi ve sulama suyu olarak da kullanilmaktadir. Dicle Baraj1 igme
suyu havzasi i¢in 2021 yilinda Havza Koruma Plani Projesi baslatilmig ve Gozeli igme suyu kaynagini
da mutlak koruma alani 2019 yilinda yapilan ihate duvari ile koruma altina alinmistir.

Cizelge 6. Yiizey ve yeralt1 sularinda tarimsal faaliyetlerden kaynaklanan nitrat kirliligi ile ilgili analiz
sonuglari

Su Adi Icme ve | Enerji | Sulama Yillik Ortalama Nitrat Degeri

Kaynaginin kullanma | iiretimi | suyu (mg/L)

Cinsi suyu

(Yiizey/ 2017 | 2018 | 2019 | 2020 | 2021

Yeralti)

Yiizey Dicle < < <
Bara] - . 08 4| aa | <2 442
Golii

yeralo i(i:(l)rfgluyu * 1,4 < < < <

’ 44 | 4,4 | 10,03 | 6,40

Havzasi

DCOM,2017, DCOM,2018, DCOM,2019, DCOM,2020, DCOM,2021.

Havzada baslica kirlilik kaynaklar1 evsel nitelikli atiksular, kati atiklar, tarim ve hayvancilik kaynakli
kirleticilerdir. Diyarbakir’in Dicle ve Egil ilgeleri evsel atik su ile Dicle barajini kirletmektedir. Gozeli
havzasi igme suyu havzasin kirleten kirleticiler; endistriyel kirleticiler ve tarimsal kirleticilerdir
(DCOM, 2019). Dicle, Cermik, Ciinglis, Hani, Kocakdy, Kulp, Silvan, Lice, Hazro ilge merkezlerinin
su kaynaklar1 yerlesim birimlerinden uzak olmasi sebebiyle igme suyu havzalarinin kirlilik riski
bulunmamaktadir (DCOM, 2021).

Yeniden Kullanilamayacagi Belirlenen Dénen Su
Miktari (hm3/yil)

Yeniden Kullanilabilecegi Belirlenen Donen Su
Miktari (hm3/yil)

Tarimsal Sulamada Dénen Su Miktari (hm3/yil)

3.208,32

Diyarbakir  ® Dicle-Firat Havzasi W Tirkiye

Sekil 4. Tarimsal sulamada donen, yeniden kullanilabilecek ve kullanilamayacak su miktarlari (Anonim,
2019).
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Tiirkiye’ de tarimsal sulamada donen sular hakkinda yapilan ¢aligmada, tarimsal sulamadan dénen su
miktar1 3.208,32 hm?/y1l olmaktadir. Tarimsal sulamadan dénen bu miktarn 2.352,11 hm®/y1l yeniden
kullanilabilecegi belirlenirken, 856,21 hm%yil ise yeniden kullamlamayacagi belirlenmistir. Sulama
tesisinin en fazla bulundugu Firat-Dicle havzasinda en fazla tarimdan dénen su potansiyeli bulunmustur.
Firat-Dicle havzasinda bulunan, Erzincan, Agri, Erzurum, Tunceli, Malatya, Elazig, Bing6l, Mardin,
Diyarbakir, Batman, Sirnak, Sanlurfa, Mus, Van, Sivas, Adiyaman, Gaziantep ve Kilis illerinde 51
tarimsal sulama tesisinde ¢aligma yapilmigtir. Bu galigmaya gore; tarimda kullanmis toplam su seviyesi
1.610,94 hm?/yil olarak bulunurken bunun yeniden kullanilabilir kullanilmis su potansiyelinin 1.366,61
hm?/y1l oldugu tespit edilmistir. Bu ¢alismada yer alan Diyarbakir ilimizde ki 5 tesiste tarimsal sulamada
donen su potansiyelinin 47,86 hm®/yil dir (Anonim, 2019).

==Y lizey Dicle Baraj Golii == Yeralt| Gézeli iimesuyu Havzasi
< 10,03

<64
as 4.</4/.\.
1,4
<4,4 —= 4,4 - 4,42 * . 4,42
2017 2018 2019 2020 2021

Yillik Ortalama Nitrat Degeri (mg/L)

Sekil 5. Diyarbakir ilinde yillik ortalama nitrat kirliligi (mg/L)

Saglik Bakanlhigi Insani Tiiketim Amagh Sular Hakkinda Yénetmeliginde sinir degerler Nitrat 50 mg/L
ve Nitrit i¢in 0,50mg/L olarak belirlenmis ve kullanilmis su aritma isleminde (nitrat)/50 + (nitrit)/3 <1
formiiliinii esas alir ve nitrat (NO3) ve nitrit (NO2) miktarlar1 igin mg/L birimi kullanilir. Nitritler igin
de 0,10 mg/L degerine uyulur ibaresi bulunmaktadir.

Diyarbakir toprak yapisi

AlGvyon (Kuvaterner) Bazalt ve Pliroklastikier

(Ost Miyosen Sonrasi)

Neritik Kirecgtas:, Kumtas:, Kiltas: l_

(At Miyosen) | warasai Kinntiar

(Miyosen-Pliyvosen)

B e ress, m—R s N
[ ofiyolitik Melanj ve Metamorfikier [~ Bindirme Fay:

(Tersiyer Onces=l)
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Sekil 6. Diyarbakir havzasi ve ¢evresinin genellestirilmis jeoloji haritas1 (Karadogan, S., Kavak, M.T.,
2017 galismasindan alinmuistir)

Diyarbakir ilinin topraklar1 kirmizi-kahverengi olup, diiz ve diize yakin egimlerde derin ve orta derin
ABC profillizonal topraklardir. Bu topraklarin organik madde orani diisiik, fosfor igerikleri yiiksek,
tuzluluk ve alkalilik problemleri yoktur. Ik 150 cm’ lik toprak profili igeriginin yiiksek oranda kil (%49-
%67) igermesi kislar1 genisleyip sismesine, yazlari ise biiziiliip derin catlaklar olugsmasina neden
olmaktadir. Bu catlaklar ylizeyden 80-90 cm derinliklere kadar uzanan ¢atlaklari meydana
getirmektedir. Diyarbakir havzasinda iklim, topografya ve ana madde farkliliklari nedeniyle aliivyon
topraklar, koliiviyal topraklar, kahverengi orman topraklari, kiregsiz kahverengi orman topraklart,
kahverengi topraklar, kirmizi-kahverengi topraklar ve bazaltik topraklar olmak tizere biiyiik toprak
gruplar1 bulunmaktadir.

Orman - Fundalik; Diger Arazi;
384.662 ha 62.950 ha

Sulanan arazi;
114.662 ha

Sekil 7. Diyarbakir ilinde toprak kaynaklari potansiyeli ve kullanim durumu.

Diyarbakir ilinin toplam toprak kaynaklari 1.512.691 ha’ dir. Ilin tarima elverisli arazilerini 683.437 ha,
cayir ve mera alanlari da 381.642 ha olusturmaktadir. Tarima elverisli arazilerin sulanabilir alani
680.964 ha iken bunun sadece 114.662 ha’ ik kismi sulanabilmektedir.

1 2 3 4 5
m Ton 1.764.638 1.527.588 1.682.549 2.052.685 1.787.348
mYillar 2017 2018 2019 2020 2021

Sekil 8. Yillara Gore Bitki Besin Maddesi (Azot ve Tiirevleri) Tiiketimi.

[limizde sulamanin genellikle vahsi sulama diye tabir etti§imiz salma sulama seklinde yapilmasi ve
hoyratca sulanmasinin yani sira bilingsizce ve toprak analizi yapilmadan atilan giibrelemeyle birlikte
topraklarimiz tuzlulagsmaktadir. Giibrelemede kullanilan azot ve tiirevlerinin asir1 kullanimi toprak ve
suda Nitrat kirliligine sebebiyet vermektedir.
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Cizelge 7. Diyarbakir ilinde kullanilan ticari giibre tiiketiminin bitki besin maddesi bazinda
ve yillik tiiketim miktarlar

Yillar 2017 | 2018 | 2019 | 2020 2021
Ticari Giibre Kullanilarak Tarim Yapilan Toplam Alan
(ha)
427.005 | 419.000 | 423.006 | 417593 | 367.073
Bitki Besin Maddesi Bitki Besin Maddesi Bazinda Kullamlan Miktar (ton)
(N, P, K olarak)
Azot 1.764.638 1.527.588 1.682.549 | 2.052.685 | 1.787.348
Fosfor 329.523 227.494 291.373 333.405 276.619
Potasyum 103.680 95.851 96.671 95.066 127.975
TOPLAM 2.197.842 1.850.933 2.070.593 | 2.481.156 | 2.191.942

Kaynak: Tarim ve Orman Bakanlig1, 2023.

Ticari giibre kullanilarak tarim yapilan toplam alanin 2020 ve sonrasinda 2021’ de azalis1 Cizelge 7°de
goriildiigi gibi kuraklik kaynakli olabilecegi diisiiniilmektedir. Her ne kadar ticari giibre kullanilarak
tarim yapilan toplam alan yaklasik 420.000 ha olsa da bitki besin maddesi bazinda kullanilan toplam
azot, fosfor ve potasyum degeri degismektedir.

Sonu¢ ve Degerlendirme

Diinyada her daim var olacagi diisiiniilen toprak ve su kaynaklarimizin giin gegtikce hi¢ de Gyle
olmadigy, veri ve analizler 1s18inda ortaya ¢ikmaktadir.

Diinyada ve ilimizde yasanan kuraklik sebebiyle (kiiresel 1sinma) giin gegtikce hem ylizeysel su
kaynaklarimizi hemde toprak alt1 su kaynaklarimizi kaybediyoruz (Cizelge 3 ve Cizelge 5). Mevcut olan
su potansiyellerimizi giin be giin kurakliktan dolay1 kaybettigimiz gibi ayn1 zamanda kirleticiler yoluyla
kirletip kaybediyoruz (Cizelge 6). Bu kirleticilerden biride Nitrat Kirliligi’ dir. Tarimda asir1 ve
bilingsizce kullanilan nitratli gilibreler yagmur ve toprak vasitasiyla toprakaltt ve toprakiistii su
kaynaklarimiza taginarak su potansiyelimizi kirletmektedir.

Topraklarin; tarimsal amagla kullanilmakta olan giibreleme, yogun toprak isleme, ormanlarin yok
edilmesi ve sanayilesme gibi unsurlara maruz kalmasi topragin kendi yapisinin ve biinyesinde bulunan
ekosistemin yok olmasina neden olmaktadir. Toprak hem kendi iizerinde bir ekosistemi barindirirken
ayni zaman da kendi i¢inde de bir ekosistem barindirir. Asir1 kullanilan giibreler de bulunan sodyum,
fosfor, potasyum, kalsiyum, demir, ¢inko, bakir gibi besin maddelerinin birikmesine neden olur. Bu
birikmeler hem toprak kirliligine hem de topragin tuzlulugunun artmasina ayni zamanda da ¢ollesmeye
neden olabilmektedir.

Tiirkiye genelinde 1,5 milyon hektar alan degisik diizeylerde tuzluluk smiflarinda olup GAP’in
sulamaya agilmasi ile birlikte yapilan yanlig sulama ve toprak- bitki yonetiminden dolay1 bugiine kadar
15 bin hektar alan tuzlulasmustir (isler, N., 2022).

Bilindigi gibi toprakta tuzlulasma gerek tarla bitkileri gerekse bahge bitkileri yetistiriciligini olumsuz
etkilemektedir. Boyle durumlarda toprak islah materyallerinin kullanimi1 da fazladan bir masraf ve
maliyet getirecektir. Bu durum bilingsiz gilibre kullaniminda gegerlidir. Girdi maliyetlerinin énemi
dikkate alindiginda su ve giibre kullanimini dogru miktarlarda ve dogru zamanlarda yapmak daha bir
6nem kazanmaktadir.

Tiirkiye’de tarim topraklarinda yetersiz organik madde miktari, verimli topraklarin tarim dig1 amagla
kullanimi, erozyon, toprak kirliligi ve tuzlanma 6ne ¢ikan toprak sorunlaridir (Isler, N., 2022).

Kurakligin her y1l artmasi, ilimizin su potansiyelinde asir1 ve korkutucu bir azalmaya neden olmaktadir.
Yiizeysel ve yeralti su kaynaklarmizin gittikge tiikenmesi canliligin en kutsal ihtiyaci olan igme
suyunun tehlikeye girmesi anlamini tasimaktadir. Su an bile sinirli olan su ve toprak potansiyelimizi
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cevresel kirleticilerle kirletmemiz korkutucu bir durum arz etmektedir. Tarimsal faaliyetlerimizi (stirme,
giibreleme, ilaglama gibi) siirdiiriirken yapmis oldugumuz gereksiz ve asir1 kullanimin hem topraga hem
de su potansiyelimize zarar verdigini unutmamali bugiin sahibi olarak gordiiglimiiz ama yarin
kaybedebilecegimiz toprak ve suyumuza sahip ¢ikmaliyiz.
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Abstrct
It is a fruit tree of the Mediterranean climate that has been found in our country for many years. From
the explorations made it is found in family gardens but also cultivated, mainly in different zones. It is a
fruit that supplies the market from the period of September until the end of December. There are several
varieties such as those with orange, yellow, deep orange and early to medium and late ripening. This
study aimed to identify and determine the phenotypic and genotypic features as well as to look at the
differences between them. To identify which varieties have remained and have the widest spread. There
are two types of maturity, technical and physiological. There are varieties that stay on the tree until
January and give a beauty to the environment and the fruit takes on an orange-brown color. There are
pollinating varieties as well as varieties that need pollination. All morphological data were statistically
analyzed according to ANOVA and chemical analyzes were performed. Some ecotypes are collected
and plant in germplasm field. In 2021 year have entered production. Genetic diversity is also evident.
Genetic diversity is in the shape of a fruit, the color of the fruit, the size of the fruit, the presence of the
seed, ripening time.
Keywords: maturity, seed, sugar, form, fruit, astringent

Introduction

In this study, three persimmon accessions were studied that were included in the collection for
preservation. The genetic material was taken from two areas of central Albania that are typical of date
growth. From the area of the Periphery of Tirana and from Elbasan. They were planted in the Valias
collection and rooting and development were followed. The planting was carried out in 2018 and they
were put into production in 2020. The progress of the plants has been very good and a very good
vegetation and fruiting. In the agronomic evaluation, the tree has a good development, very good
adaptation.

Material and Method

In this study, three persimmon accessions were studied that were included in the collection for
preservation. The genetic material was taken from two areas of central Albania that are typical of date
growth. From the area of the Periphery of Tirana and from Elbasan. They were planted in the Valias
collection and rooting and development were followed. The planting was carried out in 2018 and they
were put into production in 2020. The progress of the plants has been very good and a very good
vegetation and fruiting. In the agronomic evaluation, the tree has a good development, very good
adaptation. Studies of the collection included analyses of morphological characters related to the tree,
leaves and fruit along with phonologic phase and indexes of leaves, tree and fruit. The main traits
included flowering, ripening and pomological traits. Shape of fruit, color fruit, dimension of fruit, weight
of fruit, number of seed, percent of sugar and astringent are including in this study.

Result and Discussion

The investigation results of the morphological characters of tree fruit persimmon showed that the
diversity is mainly in leaves and form of fruit, color fruit, present seed or no, time of ripening, the color
fruit is from yellow to orange. When the fruit ripening the color, fruit changed to orange to red, the more
new in the tree, the more there is dark red and the fruit begins to wrinkle. The fruit unripe are green
color. Color fruit green-yellow, orange —yellow, orange, orange-red, in our country don’t have black
clor. Those color are when fruit is in commercial harvest time. The color fruit is when fruit harvest time
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is in harvest physiology, in this time the color fruit is orange, dark-oranke, orange-red, red, black. When
the fruit is pollined the color fruit is yellow, orange —yellow, orange, red-orange, red, brown but dark
brown we don’t have. If pollined the color fruit is yellow, orange-yellow, orange, red-orange, brown-
orange, brown.

The texture of the pulp is soft, fibrous when the fruit is ripening, when is unripening the texture is strong.
When the fruit is unripening, the astringent is present and tannin and when you taste the fruit you feel
wrinkles in the mouth.

Persimon (Dyosporus kaki) in our country finde in two type, one type is with astringent, only when full
ripe and over ripe, when astringent | and the fruit soft and you can taste. Other type was non-astringent,
the fruit is strong but you can taste, no problem. In generally this type have seed and the fruit is chocolate.
The tree is various in form from round, to ovaly, spreadly, column and verticeal.

Leaf morphology consist in qualitative and quantitave traits. Qualitative trait consist of color leaf, old
leaf, young leaf and s leaf shape. The variation is small but have. The quantitative traits consist of
dimension of leaf, leaf area and tree vegetation, which are in influence from environmental factor,
Physiology process, plant genetic.

From fruit morphology investigation have results for the diversity. The shape of fruit persimmon is
rounded and squared. From correlation coefficient of dimension fruit in situ show medium link for two
variabile. One variabile depent from other variabile. From correlation coefficient of dimension fruit ex
situ showrd medium link for two variabile. One variabile depented from other variabile. Variability
showed group of varieties with similar traits. The variabilities are related to fruit traits such is color fruit,
astrigen and no astringent, time of ripening, diameter fruit, weight.
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Oneway Anova
Summary of Fit

Rsquare 0.854107
Adj Rsquare 0.792025
Root Mean Square Error 1.586512
Mean of Response 18.04412
Observations (or Sum Wats) 68
Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Variety 20 692.56765 34.6284 13.7577 <.0001*
Error 47 118.30000 2.5170

C. Total 67 | 810.86765

Oneway Analysis of Sugar (%) By Variety

From statistical analyses of sugar are two group, one group is from 1 to 4 and other group is from 4-6.
One group including varieties which investigated in situ conservation and second group including

varieties which investigated in ex sity conservation.

Graph no 1: Coefficient correlation of dimension fruit in situ
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Characterization of some trait’s persimmon in situ abd ex situ in Albania country. The diversiry
of persimmon resources persimmon is evident.

Traits Fruit indexs
Conservation In situ
Weight (gr) 122
Diameter /mm

Number fruit per kg 4-6

Color fruit orange

Color of flesh fruit

Orange with brown

Time of ripening

October

A\l

Number seed 2-4

Astrigent | —memee-
Pollination Yes

Traits Fruit indexs
Conservation Ex situ
Weight (gr) 150

Diameter /mm

Number fruit per kg 10-12

Color fruit Yellow to orange
Color of flesh fruit yellow

Time of ripening November
Number seed 2

Astrigent yes
Pollination yes

Traits Fruit indexs
Conservation Ex situ
Weight/gr 180
Diameter /mm

Number fruit per kg 6-8

Color fruit Yellow
Color of flesh fruit Yellow
Time of ripening November
Number seed 0

Astrigent Yes
Pollination Partenocarpic
Traits Fruit indexs
Conservation orchard
Weight/gr

Diameter /mm

Number fruit per kg

Color fruit Brown
Color of flesh fruit Brown
Time of ripening

Numberseed | —-memmeee-
Astrigent

Pollination Yes
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As mentioned above, there is genetic diversity in the shape, color of the fruit and in the presence or not
of astrigen, ripening time and resistance to cold.
Conclusion

The date palm is a species of the subtropical tree group. In our country, the interest for this fruit has
increased a lot, in the last 20 years in family gardens, for its own values, mainly for tannin, iodine and
it is an autumn fruit. Its typical areas have been Tirana, Fush Kruja and Elbasani, now it has found wider
scope. In recent years, a few accessions have been added to regional collections and to the field genetic
library to be preserved, initially with a tendency to increase.

References

Bellini E (2002) Cultural practices for persimmon production. First Mediterranean symposium on persimmon.
Options Méditerranéennes 51:39-52.

Bellini E, Benelli C, Giordani E, Perria R, Parfitt D (2003) Genetic and morphological relationships between
possible Italian and ancestral cultivars of persimmon. Acta Hort 601:192-197.

Belul GIXHARI1, Michaela PAVELKOVA2, Hairi ISMAILI1, Hekuran VRAPI 3, Alban JAUPI 4 and Petr
SMYKALS. Original Paper Czech J. Genet. Plant Breed., 50, 2014 (2): 177-184 Genetic Diversity of
Albanian Pea (Pisum sativum L.) Landraces Ass.

D.S. Intrigliolo, J.M. de Paz, C. Ballester, L. Bonet (2018). Quantifying Persimmon Tree Responses to Water and
Nutrients for Designing Efficient and Sustainable Fertirrigation. Acta Horticulturae, 1195.

Hur, S.-S., Kang, B.-H., Lee, D.-S,, Lee, S.-H., and Lee, J.-M. (2014). Quality Characteristics of Domestic Dried
Persimmon and Imported Dried Persimmon. Korean Soc. Food preserv. 21, 140-145.
doi:10.11002/kjfp.2014.21.1.140

J. Martinez —Calvo, J. Climent, M.M. Naval, M.L. Badens (2018). The LV.l.A. germplasm collection of
persimmon (Diospyros kaki). Thunb, Acta Horticulturae, 1195.

J. Martinez —Calvo, J. Climent, M.M. Naval, M.L. Badens (2018). The LV.l.A. germplasm collection of
persimmon (Diospyros kaki Thunb, Acta Horticulturae, 1195.

Luo Zhengrong, Zh Qinglin. (2022). Persimmon Germplasm Resources New Varieties Breeding. College of
Horticulture and Forestry Science, Huazhong Agricultural University HZAU.

Muna Ahmed Mohamed EI Hadi, Qingz. g Bu, Boxue Ge, Chao Cao and Chunhua Zhou. (2017). Analysis of Man
Quality Characteristics of analysis of main of main quality characteriztics of persimmon (Diospyros
Kaki). ijar.

Mashar M F dan Kuswanto 2019 Eksplorasi dan karakteristiktanamankesemek (Diospyros kaki L.) di Jawa Timur
J ProduksiTanaman 7(6) 1166-1172 [4] Sutjahjo S H, Herison C, Sulastrini I, Marwiyah S.

Paula N Curi, Bruna S. Tavares, Aline B. Almeid, Rafel Pio, Moacir Pasqual, Pedro M. Peche and Vanessa R.
Souza. (2017) Characterization and influence of subtropical persimmon cultivars on juice and jelly
characteristics. Anais da Academia Brasileira de Ciéncias 89(2): 1205-1220 (Annals of the Brazilian
Academy of Sciences) Printed version ISSN 0001-3765 / Online version ISSN 1678-2690.

Turan Karadeniz, Merce Rovira. (2022). Comparison of Some Hazelnut Producer Countries in terms of Hazelnut
Sector.https://utak.azimder.org.trProceedingsBook.

Turan Karadeniz, TubaBak,BernaDogruCokran,LeventKirca,EmrahGiiler, TatjanaKokaj. (2022). Farkli iki incir
Genotipinde Fenolik Madde Igerikleri. https://utak.azimder.org.tr Proceedings Book.

Rolf J F NTSYS —PC. (2000) Numerical taxonomy and multivariate analysis system. Version 2.11T Exter
Software Setauket, NY. USA.

X. Ruan, Y. Zhang, R. Wang, Y. Yong (2019). Status of special germplasm resources in Diospyros L. from China,
Acta Horticulturae, 1195.

Y. Dong, W Sun, Zh Yue, B Gong, X Yang, K Wu, CIIU, Yang Xu (2023). Phenotyic Diversity and Relationships
of Fruit Traits in Persimmon (Diospyrus kaki Thunb) Germplasm Resources. Agriculture, 13/9, 1804.

W Han, Qi Zhang, Ti Pu, Yiru Wang, H Luo, T Li. (2023). Diversity of Fruit Quality in Astrigent and Non —
Astrigent Persimmon Fruit Germplasm. Horticulturae. 9/24.

Wang R Z, Yang Y, Chineze (1997). Persimmon Germplasm Resource. Acta Horticulturae, 436; 43-50.

114



https://utak.azimder.org.tr/
file:///E:/kaki2023%20artikull%20-%20Copy.docx%23_bookmark69
https://utak.azimder.org.tr/

Onarici Tarim ve Uygulama Yontemleri

Tahsin BEYCIOGLUY Fatih KILLI 2

lPamukkal.e Univgrsitesi Ziraat Fakiiltesi. Tarla Bitkileri Boliimii. Denizli, Tiirkiye
2 Kahramanmaras Siit¢ii Imam Universitesi. Ziraat Fakiiltesi. Tarla Bitkileri Bolimii. Kahramanmaras, Tiirkiye

*Sorumlu Yazar: tbeycioglu@pau.edu.tr

Oz

Tarim, gida gilivenligi ve beslenme, su ve toprak kalitesi, biyogesitlilik ve siirdiiriilebilir ge¢im
kaynaklar1 gibi konular diinyanin en 6nemli sorunlarn arasinda yer almaktadir. Glinlimiizde tarimsal
anlamda endiistrilesme siirecini tamamlamis bircok iilkede uygulanan “Konvansiyonel Tarim” bu
sorunlart tetikleyen tarimsal uygulamalardan birisidir. Konvansiyonel tarim bitki ve hayvanlar a¢isindan
biyolojik c¢esitliligin azalmasina, ¢evre ve insan sagligi acisindan olusturdugu riskler ile toprak
verimliligi ve su kaynaklariin siirdiirtilebilir kullanimi {izerinde olumsuz etkiler olusturmaktadir. Bu
olumsuz etkileri en az seviyelere diigiirebilmek i¢in ‘‘Onarici Tarim’’ 6n plana ¢ikmistir. Onarici tarim,
organik maddelerden olusan topragin biyogesitliligini arttiran tarimsal uygulamalardir.  Onarici
(Rejeneratif) tarimin 6ziinde ise topragin yapisini ve su kalitesini iyilestirme, topragi bitki ortiisii ile
kaplama ve toprak verimliligini arttirma ve sonugta yiiksek derecede bozulmus topragi eski haline
donistirme hedefi vardir. Bu nedenle onarici (rejeneratif) tarim ist topragi zenginlestiren ve su
dongiisiinii iyilestiren hem bitki hem de hayvan yetistirmede uygulanabilecek bir tarim yontemi olup,
basta toprak, su ve biyolojik cesitlilik olmak tizere dogal kaynaklarin korunmasina ve eski haline
getirilmesine yardimci olan evrensel agronomik ilkeler etrafinda toplanmis bir tarimsal sistemdir. Ayn
zamanda toprakta ve bitki biyokiitlesindeki karbonu yakalayarak, toprak sagligini ve toprak verimliligini
iyilestirmeyi, atmosferden karbondioksit ¢ekilmesine ve sera gazi emisyonlarinin azaltilmasina da
katkida bulunmaktadir. Bununla birlikte kimyasal giibre kullanimi yerine topragin organik madde
icerigini, biyolojik N fiksasyonunu ve besin maddelerinin geri doniigiimiinii iyilestirerek toprak
verimliligini artirmak, arazi slirimii yerine canli organizmalarin (6rnegin solucanlar ve
mikroorganizmalar) ve bitki koklerinin aktivitesini ve tiir cesitliligini artirarak toprak yapisinin
tyilestirilmesini, yagisi1 koruyarak, akis ve buharlasma ile su kayiplarin1 azaltarak, toprak sicakligin
dengeleyerek ve derin kok sistemlerini tesvik ederek suyun kullanilabilirligini artirmak ve topragin asit
seviyesinin ve besin elementi eksikliginin kimyasal giibrelerin gelisi giizel kullanilmas1 yerine biyolojik
giibrelerle (6rn. kompost, giibre, mikoriza) giderilmesi gibi olumlu etkilere sahiptir. Bu sebeple onarici
(rejeneratif) tarim, tarim arazilerinin iklim degisikligine kars1 dayanikliligini artirmaya yardimer olur,
yetistirilen {irlinlerde verim artislarina ve ciftgilerin ge¢im kaynaklarini iyilestirmeye katki saglayabilir.
Anahtar kelimeler: onarici tarim, toprak, verim

Regenerative Agriculture and Application Methods

Abstract

Agriculture, food security and nutrition, water and soil quality, biodiversity and sustainable livelihoods
are among the world's most important issues. Today, "Conventional Agriculture”, which is practiced in
many countries that have completed the process of industrialization in agricultural terms, is one of the
agricultural practices that trigger these problems. Conventional agriculture causes a decrease in
biodiversity in terms of plants and animals, risks to the environment and human health, and negative
impacts on soil fertility and sustainable use of water resources. In order to minimize these negative
impacts, "restorative agriculture™ has come to the forefront. Restorative agriculture is agricultural
practices that increase the biodiversity of the soil consisting of organic materials. At the core of
regenerative agriculture is the goal of improving soil structure and water quality, covering the soil with
vegetation and increasing soil fertility, and ultimately restoring highly degraded soil. Therefore,
regenerative agriculture is an agricultural system centered around universal agronomic principles that
helps to conserve and restore natural resources, especially soil, water and biodiversity, by enriching the
topsoil and improving the water cycle, which can be applied to both plant and animal husbandry. It also
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contributes to improving soil health and soil fertility by capturing carbon in soil and plant biomass,
improving soil health and soil fertility, removing carbon dioxide from the atmosphere and reducing
greenhouse gas emissions. This includes improving soil fertility by improving soil organic matter
content, biological N fixation and nutrient recycling instead of using chemical fertilizers, improving soil
structure by increasing the activity and species diversity of living organisms (e.g. earthworms and
microorganisms) and plant roots instead of land cultivation, The soil acidity and nutrient deficiencies
can be addressed with biological fertilizers (e.g. compost, manure, mycorrhiza) rather than
indiscriminate use of chemical fertilizers, and soil acidity and nutrient deficiencies can be addressed
with biological fertilizers (e.g. compost, manure, mycorrhiza) rather than indiscriminate use of chemical
fertilizers. compost, manure, mycorrhiza) instead of indiscriminate use of chemical fertilizers.
Regenerative agriculture can therefore help to increase the resilience of agricultural landscapes to
climate change, contributing to increased yields of crops and improved livelihoods for farmers.
Keywords: regenerative agriculture, soil, yield

Giris

Iklim degisikliginin artan etkileri, Covid-19 salgi ve diinyadaki savas gibi mevcut ¢evresel, sosyal ve
ekonomik zorluklar, toplumda denge ve refahi saglamak i¢in yeni ¢éziimler bulma arayisina yol
acmustir. Niifusun tiiketimi ve sirketlerin liretim potansiyellerinin karsilanmasi i¢in yeterli tarim tirtinleri
saglanmas1 gerektiginden, tarim bu siiregte kilit bir rol oynamaktadir. Bugiine kadar yapilan
arastirmalar, siirdiiriilebilirligin artik yeterli bir ¢6ziim olmadigini ve yeni evrensel yaklagimlarin
aranmasi gerektigini gostermektedir (Ibrahim & Ahmed, 2022).

Kiiresel gida sisteminin "krizde" veya "¢okmiis" oldugu iddialar1 giderek yayginlagmaktadir. Bu tiir
iddialar ise aglik, yoksulluk ve obezite gibi ¢ok c¢esitli hastaliklar1 isaret etmekle birlikte; giinlimiiz
tarimsal iiretim faaliyetlerinde kimyasal giibre, hastalik ve zararlilara karsi asir1 ilaglama, diisiik kaliteli
gida, ekosistemin tahribi, biyolojik ¢esitlilik kaybi gibi faktorlerden olusmaktadir. Bu olumsuz
gelismeler sonucunda onarict (rejeneratif) tarim terimi, diinya capinda tarimsal uygulamalarin
doniisiimii baglaminda ve ozellikle de iklim degisikligine kars1 miicadelede dnemli katkida bulunmasi
s0z konusu oldugundan giderek daha fazla kullanilmaktadir. Bu durum tarimin, gida iiretiminin,
dagitiminin ve tiiketiminin her yonden sorgulandig1 gliniimiizde, bu sorunlara ¢6ziim olarak ortaya ¢ikan
‘Onarici Tarim’a olan ilgiyi ise arttirmistir (Giller var ark., 2021).

Giliniimiizde gida iiretimi i¢in bir¢ok tarim sistemi uygulanmaktadir. Bunlar arasinda geleneksel tarim,
konvansiyonel veya endiistriyel tarim ve organik tarim yer almaktadir. Yapilan tarimsal uygulamalar
neticesinde ise artik degisen iklim, azalan biyogesitlilik ve kimyasallarin toprak verimliligi tizerindeki
olumsuz etkileriyle karsi karsiyayiz. Endiistriyel tarim yontemleri; yillardir diinyamiz i¢in besin ve gida
iretimi saglasa da sagligimiza ve g¢evreye de ayni zamanda biiyiik zarar verme egilimindedir.
Endiistriyel tarimin olumsuz sonuglarindan bazilari, kétii hayvan refahi, artan sera gazi emisyonlari,
biiylik 6lgekli orman alanlarin yok edilmesi, topragin bozulmasi, su miktar: ve kalitesi gibi sorunlari
icermektedir. Bu sorunlar ise iklim degisikligine ve ekosistemin tahribine yol acacaktir. Ancak tamamen
organik tarim geleneksel sistemden daha iyi olsa da yine de biyolojik ¢esitliligi, toprak verimliligini ve
su kaynaklarini azaltabilme durumu s6z konusudur. Ayn1 zamanda organik tarim, toprak yapisinin ve
biyolojik gesitliligin korunmasina oncelik verse de insanlarin ihtiya¢ duydugu ekonomik, maddi ve
sosyal faydalar yeterince karsilayamamaktadir. Onarici (rejeneratif) tarim ise ¢iftcilerinin karsilagtigi
sosyal, ekonomik ve ¢evresel sorunlara ¢6ziim olabilmektedir.

Endiistriyel tarimdan farkli olarak onarici tarim, topragi islemek yerine siirekli olarak iyilestirmeyi,
ekosistemlerin siirdiiriilebilirligini ve dayanikliligini arttirmayi, ayn1 zamanda g¢iftcilere, toplumlara ve
uluslara ¢evresel ve ekonomik faydalar saglamay1 amaglamaktadir. Onarici tarim besin dongiisii, azot
fiksasyonu, toprak ve suyun biyolojik cesitliliginin korunmasi gibi hayati ekolojik siirecleri ve
hizmetleri desteklemek bununla birlikte iiretimin artmasini tesvik edici olumlu etkilere sahiptir. Onarici
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(rejeneratif) tarim sistemleri sadece gida ve iirlin liretimi degil, aym1 zamanda diger ekosistem
hizmetlerine de katk: saglamaktadir.

Diger yandan onarici tarim topragi iyilestirmeyi ve miimkiin oldugu kadar uzun siire verimli tutmay1
amaglayan bir tarim ydntemidir. Topragin verimlili§i sadece insanlarin kullanimina yonelik {riin
yetistirmek icin degil, ayn1 zamanda hayvanlarin beslenmesinde gerekli olan yemi saglamak icin de
gereklidir. Bu nedenle, ¢cayir mera ve otlatma alanlar1 daha verimli hale gelirse hayvanlar i¢in daha
fazla yem olanag1 saglanabilir. Bununla birlikte verimli toprak sadece insanin ihtiyaglarini kargilamak
icin degil, insanin varolusu i¢in de gereklidir. Bu nedenle, diger kaynaklar1 koruyan tarim yontemleriyle
(aniza dogrudan ekim, toprak koruma ve organik tarim) birlikte onarici tarimda kritik bir konu haline
gelmigstir. Yillar boyunca topragin islenmesi, topragin besin degerini ve biyolojik ¢esitliligini dnemli
Olciide azaltarak gida kitligina neden olabilme durumu meydana getirmistir. Onarici tarim ise toprak
icin iyi bir tarimsal yontem olmakla birlikte topragin zenginlesmesini ve gelecek nesiller i¢in toprak
verimliliginin artmasini hedeflemektedir. Onarici tarim yaklagimlari, erozyon, hastalik ve zararlilarin
olumsuz etkilerini, ¢ollesmeyi, tuzlanmayi, kimyasal kirlilik vb. gibi olumsuz etkileri azaltmaya
yoneliktir (Choudhary ve ark. 2022). Aym1 zamanda yerel cift¢i topluluklarini destekler ve iiretim
yapmaya tesvik edici olumlu etkilere sahiptir. Yaygin bir teknik olan ara ekim ile daha ¢ok kazang elde
edilerek iireticilere hem is imkani saglar hem de kentsel gogli engeller. Ticari bir bakis agisiyla ise
onarici tarim ile yetistirilen iirlinler geleneksel olarak yetistirilen {irlinlere nazaran daha saglikli, kaliteli
ve besin agisindan daha besleyici oldugundan daha yiiksek bir fiyata satilabilir ve bu da iireticilerin daha
fazla gelir elde etmesini saglar.

Onarici tarmm nedir?

Onarict tarim, 1980'lerde Rodale Enstitiisii'ndeki organik tarim arastirmacilari tarafindan ortaya atilan
bir terim olup, biyocesitliligi genisleterek, su dongiisiinii iyilestirerek, toprak yapisindaki organik
maddeyi artirarak ve toprak sagligini iyilestirmeyi ve iklim degisikligini tersine ¢evirmeyi amaglayan
biitiinciil tarim uygulamalarindan olusur.

Onarict tarim iizerinde arastirma yapan bilim insanlari, kimyasal pestisit kullanmaktan kaginmakla
birlikte, tirlin rotasyonu, hayvan rotasyonu, kompostlama, toprak islemesiz tarim, agroekoloji ve
tarimsal ormancilik gibi yontemleri savunmaktadir. Onaric1 tarim, daha saglikli ve daha iyi bir gida
sistemiyle sonuglanan islenebilir toprak miktarini da arttirmaktadir (Yadav ve ark. 2023).

Bununla birlikte onarici tarim, topragi iyilestirmeyi ve miimkiin oldugu kadar uzun siire verimli tutmay1
amaglayan bir tarim yontemidir. Topragin verimlili§i sadece insanlarin kullanimina yonelik {iriin
yetistirmek i¢in degil, ayn1 zamanda hayvanlara kaliteli yem saglamak i¢in de gereklidir. Bu nedenle,
cayir mera alanlarini daha verimli hale getirerek hayvanlar igin daha fazla otlatma olanagi saglayacaktir.
Tarim yapilan arazilerin verimliligini korumanin yani sira, onarici tarim stratejileri, tarim faaliyetleri
nedeniyle terk edilmis veya artik kullanilmayan arazilerin de geri kazandirilmasini (agaglandirma,
bataklik arazilerin tarima kazandirilmasi, ekolojik su frlinleri yetistiriciligi vb. faaliyetler)
kapsamaktadir.

Onarict tarim aynm zamanda gida ve tarimsal sistem koruma ve yenileme yontemidir. Toprak
rejenerasyonunu ve biyolojik cesitliligi arttirmaya, su dongiisiinii iyilestirmeye, ekosistem faaliyetlerini
genigletmeye, iklim degisikligi direncini arttirmaya ve tarimsal toprak igerigini ve canliliim
giiclendirmeye odaklanir (Choudhary ve ark. 2022).

Neden onarici tarim?

Yerli tohumlarin ve bilginin kaybiyla diinyanin verimli topraklarinin ve biyolojik ¢esitliliginin kaybi,
gelecekte hayatta kalmamiz icin 6liimciil bir tehdit olusturmaktadir. Toprak bilimcilerine gore, 50 yil
icerisinde mevcut toprak tahribati (dekarbonizasyon, erozyon, ¢ollesme, kimyasal kirlilik), kitlik ve
onemli topraktaki iz elementlerin kaybi ile niteliksel olarak bozulmus bir gida arzi nedeniyle yalnizca
halk sagligina ciddi zarar vermekle birlikte artik kendimizi beslemeye yetecek kadar ekilebilir verimli
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topraklarimizda olmayacaktir. Ayrica diinyada 400 milyon hektar ekili tarim arazisi, 800 milyon hektar
mera alan1 ve 1 milyar hektar orman alanlariin bulundugu topraklari korumadan ve yenilemeden
diinyay1 beslemek, kiiresel 1sinmay1 2 santigrat derecenin altinda tutmak veya biyolojik ¢esitlilik kaybin
durdurmak imkansiz olacaktir (Anonim, 2023).

Bu sorunlar1 ortadan kaldirmak i¢in onarici tarim 6n plana ¢ikmistir. Onarict tarim ise toprak sagligini
ve verimliligini iyilestiren ve siirdiiren, biyolojik ¢esitliligi destekleyen, su havzalarini koruyan, ekolojik
ve ekonomik dayaniklilig1 gelistiren bir dizi tarimsal uygulamalardir. Yer alt1 ve yer {istii yasam igin
uygun ortamlar saglamakla birlikte, basarili bir sekilde iirlin yetistirme konusunda da uygulamalar
icermektedir. Ozellikle dejenere olmus arazilerde, fotosentez ve biyoloji yoluyla topraklar: yeniden
karbonize eden onarici tarim, ayni zamanda artan miktarlarda atmosferik karbonu (CO2) yeraltinda
tutabilir ve iklim degisikligine kars1 diislik maliyetli bir ¢6zlim sunabilir. Ayrica saglikli, besleyici gida
iiretimi de dahil olmak {izere bircok faydasi olan onarici tarimin, artan iklim istikrarsizligina karsida
coziimsel etkilere sahip olacagi ongoriilmektedir (White, 2020).

Onarici tarimin ilkeleri

Cevresel siirdiiriilebilirlik ve insan sagligi, onarici tarimin baglica konulari arasinda yer almaktadir. Bu,
pazarlanabilir {irlinler iiretmenin yani1 sira, iiretim yapilan arazi ve ¢iftliklerde ¢evrenin korunmasina
katkida bulunmasi gerektigi anlamina da gelmektedir. Temel faydalar1 arasinda artan biyogesitlilik,
gelismis toprak ozellikleri ve iyilestirilmis ¢evresel kosullarda yer almaktadir.

Onarict tarim uygulayan bir ¢iftci olan Gabe Brown tarafindan onarici tarimin ilkeleri su sekilde
siralanmustir;
1- Mekanik, kimyasal ve fiziksel arazi iglemenin artik kullanilmamas1
2- Bos arazilerden kaginarak erozyonu azaltmak icin tiim yil boyunca ortii bitkilerinin
kullanilmasi. Ayrica mera ve kiimes ve biiyiikbas hayvanlar i¢in otlatma materyali onarici tarim
sistemi tarafindan saglanmasi
3- Biyogesitliligin artirilmasi  (6rnegin, {irlin rotasyonu, tarimsal ormancilik ve silvi-mera
teknikleri ile).
4- Ciftlik hayvanlarinin tarimsal tiretime yardime1 olmasi igin kullanilmast.
5-  Cok yillik bitkilerin yapilan iiretimlerde devamli bir sekilde yerini almasi.
Tim bu fikirler, mevsimden mevsime ve yildan yila onarict bir tarim dongiisiinii slirdirmeye
calismaktadir. Ancak bunlar evrensel ilkeler olmamakla birlikte, kombinasyonlar1 ve kullanimlari ise
her iiretim yapilan arazi ve ¢iftliklerde yapisal 6zelliklere bagli olarak degisim gosterebilmektedir
(Choudhary ve ark. 2022).
Lal (2020) ¢alismasinda onarici tarimin ilkelerini ise su sekilde siralamistir;
1- Kimyasal giibre kullanimi yerine topragin organik madde igerigini, biyolojik N fiksasyonunu
ve besin maddelerinin geri doniigiimiinii arttirarak toprak verimliliginin arttirilmasi
2- Topragi islemek yerine biyotanin (solucanlar ve mikroorganizmalar vb.), tretken bitki
koklerinin aktivitesini ve tiir ¢esitliligini artirarak toprak yapisinin iyilestirilmesi
3- Yagis1 koruyarak, akis ve buharlagma ile kayiplari azaltarak, toprak sicakligin1 dengeleyerek ve
derin kok sistemlerini tesvik ederek suyun kullanilabilirliginin arttirilmasi
4- Su ve riizgar erozyonunun kontrol edilmesi
5- Kimyasallarin gelisigiizel bosaltilmasi yerine biyogiibreler (6rn. kompost, giibre, mikoriza)
yoluyla toprak asitlenmesi ve element dengesizliginin yonetilmesi.

Onarici tarim uygulamalari

Onaric1 tarim, orman ve tarim alanlarini korumak ve iyilestirmek, organik maddece zenginlestirmek ve
toprak verimliligini artirmaktan daha fazlasini kapsayan bir tarimsal yontemdir. Bununla birlikte Onarici
tarimin, atmosfere salinan karbon emisyonlarini ortadan kaldirmak, daha diisiik kimyasal girdiler ile
daha az su ve toprak kirliligi, artan biyocesitlilik dahil olmak iizere bir dizi gevresel faydalar1 da
barmndirmaktadir. Ayrica daha fazla ormanlik ve tarim alanlarindaki agaglar koruyarak ve topraktaki
karbonu depolayarak sera etkisini azaltarak daha temiz bir havada olusturmaktadir. Boylelikle onarici

118




tarim, biyogesitliligin ve dogal ortamlari korunmasim zorunlu kilan bir tarim uygulamasidir. Bu tarim
sisteminde yapilan belli basli uygulamalar ise su sekilde siralanabilir;

Toprak islemesiz ekim (amiza dogrudan ekim); toprak islemesiz ekim, toprak erozyonunu ve CO2
emisyonlarinmi azaltan ve en az miktarda toprak bozulmasina neden olan bir uygulamadir. Bu durumda
ekim dogrudan diskli ekim makinalar1 kullanilarak yapilmaktadir. Cesitli aragtirmalar, bolgesel tarimsal
iklim kosullarma, tiriin ve toprak faktorlerine bagli olarak, iiriin verimi ve karliligi tizerinde toprak
islemenin hi¢ yapilmamasinin veya asgari diizeyde yapilmasinin olumlu bir etkisi oldugunu
gostermistir. Geleneksel toprak isleme ile karsilastirildiginda, kiiresel 1sinma kaynakli olumsuzluklar
en aza indirgedigi, arpada yapilan bir ¢alismada verimin %49 arttig1 ve kurak iklimlerde sera gazi
emisyonlarini azaltma potansiyeli gosterdigi belirtilmistir (Huang ve ark., 2018).

Tek yillik organik ekim; ¢evre ve tiiketiciler tizerindeki zararli etkiyi azaltmak i¢in, tek yillik organik
iiriin yetistiriciligi, kimyasal olmayan giibrelerin ve hastalik zararli ilaglarinin kullanilmasini onerir.
Endiistriyel siirecler goz oniine alindiginda onarici tarim sistemi daha maliyetli, daha az kazanch ve
yogun bir ig giicli gerektiren bir tarim sistemidir. Fakat, daha saglikli bireyler ve ¢cevre nedeniyle, tarimla
ilgili firmalar uzun vadede onarici tarim girisimlerinden biiyiik kazanclar saglayacaktir.

Kompost uygulamalari; Kompost, organik madde sagladigi ve toprak verimliliini artirdig1 igin
onarict tarimin 6nemli bir bilesenidir. Ust toprak katmanlarindaki organik madde konsantrasyonlar1 %3
ile %5 arasinda degismeli ve toprak profiline en az 15 cm kadar entegre edilmelidir.

Biochar; Biochar, orman iiriinlerinin ve tarimsal atiklarin yakilmasiyla olusan dogal komiire gére daha
saglikli alternatif bir {irlindiir. Topraktaki organik madde ve besin miktari, genellikle kimyasal ve
mikrobiyolojik etkilere kars1 direngli olan siyah karbon tarafindan uygun seviyelere getirilebilmektedir.
Bu durum onarici tarim uygulayicilari igin 6zellikle 6nemli olan {irlin verimindeki artig1 devamli hale
getirmek i¢in yapilan bir uygulamadir.

Kademeli olarak cayir mera otlatma yonetimi; Onarici bir tarim yontemi olarak, kademeli olarak
planlanmis otlatma, meralarin, hayvanlarin dogal davranislarina benzer sekilde doniisiimlii olarak
kullanilmasini 6nermektedir. Hayvanlar taze olarak ot tiiketir ve bolgeden bolgeye hareket ederken bitki
ortiisii ve hayvan digkisinin entegre edilerek mera verimliliginin artigina, farkli arazilerdeki otlarin
yeniden biiylimesini saglamaktadir. Bu durum ise ¢ayir mera alanlarinin otlatma agisindan verimligini
de arttirmaktadir. Arastirmalara gore, kademeli olarak mera yonetim uygulamalar1 toprakta karbon
stoklarini arttirdig1 kanitlanmistir (Conant ve ark., 2001, Follett ve ark., 2020).

Tarmmsal iiretime hayvanlarin entegrasyonu; toprak verimliligini arttirici bir uygulama olup,
biyolojik diismanlari, istenmeyen tiirlere karsi tanitarak, yabanci ot ve zararli yonetimine yardimci
olmaktadir. Ayrica bu uygulama, kapali alan yetistiriciliginin dogal kosullara daha yakin olmasindan
dolayi biiyiikbas hayvanlar agisindan da ¢ok faydalidir.

Cok yillik ekim; onarici tarimda ¢ok yillik iiriinler, derin kokleri ile topragi kaplayarak riizgar ve su
erozyonundan korur, ayrica nemi depolar ve toprak islemeyi ve yabanci ot kontrol uygulamalarim
azaltarak tarimsal giderleri en aza indirgemektedir.

Sonug¢

Tarmmin giinlimiizdeki mevcut durumu, diinya genelinde artan niifusa bagli olarak mevcut gida
iretiminin yetersiz kalmasi ve artan gida talebiyle diinya kitlikla kars1 karsiya kalmaktadir. Bu iiriin
acigmin artmasi, konvansiyonel tarim yontemlerinin sinirlarin1 zorlamis ve tarim alanlarmmdan daha
yliksek verim alma arayislarini da beraberinde ortaya ¢ikarmistir. Modern tarim teknolojilerinin
kullanilmasi, daha etkin ve verimli toprak yoOnetimi, sulama ve giibreleme yontemleri, hastalik ve
zararlilara kars1 koruma yontemleri gibi birgok alanda olumlu ilerlemeler gergeklesmistir. Bu ilerlemeler
dogrultusunda tarimsal iretim artmis ve gida agigi azaltilmistir. Ancak bu ilerlemeler bazi sorunlar
ortaya ¢ikarmistir. Bunlardan bazilar kimyasal giibreler, pestisitler ve diger kimyasallarin kullanimu,
dogal kaynaklarin ve biyogesitliligin kaybina ve ekosistemin bozulmasina neden olmustur. Ayrica,
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tarimsal faaliyetleri, meydana gelen iklim degisikligi ve su kaynaklarinin kisitlilig1 gibi kiiresel sorunlar
olumsuz yonde etkilemistir. Gelecekte tarim, daha siirdiiriilebilir ve iklim, ¢cevre ve biyogesitliliginin
korunmasi seklinde yapilmalidir. Bunun i¢in dogru tarim sistemi ile iireticilerin iiretime devam etmesi
gerekmektedir.

Onarict tarim sistemi ise gevresel, sosyal ve ekonomik faydalari barindirmaktadir. Cevresel faydalar
arasinda, arazi yonetimi, toprak verimliligi, {irlin verimini en iist diizeye ¢ikarmakla birlikte, giday1 daha
besleyici hale getirmek yer almaktadir. Bununla birlikte CO; emilimini destekler ve biyolojik cesitliligi
de geri kazandirmaktadir. Tiim bu uygulamalar, daha fazla tarimsal biyogesitlilik ve verimli topraklar,
ayni zamanda hastaliklara, zararlilara ve iklim degisikliklerine karsi, daha verimli iiriinler elde etmek
icin yapilmaktadir. Bu uygulamalara ek olarak, onarici tarim, topragi tuzlanmadan korur (bu genellikle
asir1 sulamadan kaynaklanir) ve yiizey akisini, erozyonu ve su kirliligini de azaltmaktadir. Sosyal agidan
ele alindiginda onaric1 tarim, ciftcileri desteklemekte ve arazilerin degerlendirilmesi acisindan tesvik
edici rol oynamaktadir. Onaric1 tarimda yaygin bir teknik olan ara ziraati ise, fazla is giicii
gerektirdiginden insanlar i¢in is olanag1 saglar ve kentsel gocii engellemektedir. Ticari bir bakis acisiyla
ise rejeneratif olarak yetistirilen {irtinler daha yiiksek bir fiyata satilabilir ve bu da ¢ift¢ilerin daha iyi bir
gelir elde etmesini saglayabilir. Bunun nedeni ise rejeneratif olarak yetistirilen gidalarin geleneksel
iiriinlere gore daha saglikli, daha kaliteli ve besleyici olmasindan kaynaklanabilir.
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Oz

Ekim alani ve iiretim miktar1 bakiminda diinyada oldugu gibi iilkemizde de tahillar ilk sirada yer
almaktadir. Siirdiiriilebilir tarim ve temel insan beslenmesinin devam ettirilmesi i¢in bu 6nciiliiglin
korunmasi olduk¢a 6nemlidir. Tahillarin incelemeye konu olan yillarda onciiliigiinii 6nemli oranda
korudugu goriilmektedir. Artan insan niifusu, iklim degisiklikleri, savaslar ve yaygin bulasici
hastaliklarin etkilerinden dolay1 tahil {iretiminin ve stoklamanin artig1 goriillmektedir. 2010-2022 yillar1
arasinda tahil ekim alanlari, {iretim ve verim miktarlarinda yillara gore artig- azaliglar goriilmesine karsin
tahil fiyatlarinin istikrarli bir sekilde ve ortalama enflasyona oranla énemli 6l¢giide artig1 goriilmektedir.
Biitiin bugday gruplari, biralik arpa, ¢cavdar, dar1, kus yemi ve sorgum ekim alanlarinda azalmalar oldugu
yulaf yemlik arpa, tritikale, misir ve geltik ekim alanlarinda ise artis oldugu goriilmektedir. Bugday
fiyatinin %1000, arpa fiyatinin %1117, ¢avdar fiyatinin %1184, yulaf fiyatinin %962, tritikale fiyatinin
%:1130, mustr fiyatinin %857, ¢eltik fiyatinin %794, dar1 fiyatinin %785 ve kusyemi fiyatinin %1033
civarinda artig1 goriilmektedir.

Sonug olarak diinyada meydana gelen herhangi bir olumsuzlugun iilkemizi de etkiledigi ancak tahil
iiretim ve depolama potansiyelini tesvik ettigi goriilmektedir. Iklim degisikligi, Covid19 salgin1 ve
Rusya-Ukrayna savasinin tahil fiyatlarinda asir1 artiglara neden oldugu goriilmektedir.

Anahtar kelimeler: Tahillar, bugday, arpa, musir, geltik

Analysing Cereal Production Data of Tiirkiye; 2010-2022 Years Example

Abstract

Cereals are in the first place in terms of cultivation area and production amount in Tiirkiye as well as in
the world. It is very important to maintain this leadership for sustainable agriculture and basic human
nutrition. It is seen that cereals have maintained their leadership to a significant extent in the years under
review. Increasing human population, climate change, wars and the effects of widespread infectious
diseases have led to increased cereal production and stockpiling. Between 2010 and 2022, cereal
cultivation areas, production and yields increased and decreased year by year, but cereal prices increased
steadily and significantly compared to the average inflation rate. While all wheat groups, malt barley,
rye, millet, canary grass, and sorghum cultivation areas decreased, oat, barley for feed, triticale, maize
and rice cultivation areas increased. The price of wheat, barley, rye, oats, triticale, corn, rice, millet, and
canary grass increased by 1000%, 1117%, 1184%, 962%, 1130%, 857%, 794%, 785%, 1033%,
respectively.

As a result, it is seen that any unfavorable situation occurring in the world affects our country, but
encourages the potential of cereal production and storage. Climate change, the Covid19 pandemic and
the Russia-Ukraine war have caused extreme increases in grain prices.

Keywords: Cereals, wheat, barley, maize, rice

Giris

Ulkemizde ekim alan1 ve iiretim miktar1 bakimindan en fazla tercih edilen bitki grubu tahillardir. Insan
ve hayvan besinlerinin temel kaynagi tahillardir. Tahillar kutuplardan tropik iklimlere kadar hemen her
yerde yetisebilen, insanlarin ve hayvanlarin enerji kaynagi konumundadir. Ulke niifusunun artmasi tahil
ihtiyacinin da artmasina neden olmaktadir. Ulkemizin iklim kosullarmin tahil tarrmina uygun olmasi bu
bitki grubunun iilkemizde en fazla ekim alani ve iiretim miktarina sahip olmasini saglamistir.
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Diinyada ve iilkemizde tanim alanlarimin yaklasik yarisi tahil ekim alanlarindan olugsmaktadir. Hem
diinyada hem de iilkemizde ekim alani ve iiretim bakimindan ilk sirada tahillar grubu yer almaktadir.
Tahillar serin iklim tahillar1 (bugday, arpa, yulaf, cavdar, tritikale) ve sicak iklim tahillar1 (musir, geltik,
koca dar1, kum dar1, cin dar1, kusyemi) olmak iizere iki gruptan olusmaktadir. Yer yiiziinde giinliik insan
gida ihtiyaclarinin yaklasik yarisi tahillarda karsilanmaktadir. Tahillarin yetistirilmesi, tasinmasi ve
depolanmasi kolay olan en 6nemli tarimsal gida kaynaklaridir (Gengtan 2010).

Serin iklim tahillar1 daha ¢ok iilkemizin i¢ bolgelerine yayginlasirken sicak iklim tahillar1 daha ¢ok kiy1
kesimlerde yogunlasmistir (Koday 2000). Giinliik insan besin ihtiyaglarinin yaklasik %70- 90°n1 bitkisel
kaynaklardan bununda %40-50 si ekmekten saglanmaktadir. Ayrica tahillar mineral madde,
karbonhidrat, protein, yag, lif ve vitamin igerigi bakimindan da zengindirler (Coskun ve Bahar 2020).
Savaglar, kiiresel salginlar, iscilik girdileri, nakliye, bakim masraflari, komisyon ve vergi giderleri gibi
nedenlerin tahil tedarigi ve fiyatin1 olumsuz etkiledigi goriilmektedir (Cavlak ve Selvi, 2022).

Covid 19 salginin getirdigi kapanmalar ile bir¢ok iilke tedbir amacl ihtiya¢ fazlasi tahillarin satigini
kisitlayarak depolama egilimine girmis buda tahil fiyatlarinin artmasia neden olmustur (Anonim 1,
2020). Iklim degisikligi ve covid 19 un etkileri ile; diinyanin farkli alanlarinda gergeklesen kuraklik,
cekirge istilas1 ve kapanma sebebiyle ig¢i bulma problemleri tahil fiyatlarinda artiglara neden olmustur
(Garnett vd., 2020; FAO, 2020; Falkendal vd, 2021; Kiigiik efe ve Akkurt, 2022).

Tahillarin ekim alani, iiretim miktar1 ve birim alandan elde edilen verim parametrelerinin bilinmesi hem
kisa vadede hem de uzun vade de insan niifusunun ihtiyaglarina gore iiretim faaliyetlerinin yiiriitiilmesi
ve gelecek yillar icin eylem planlarinin hazirlanmasina 1sik tutacak niteliktedir.

Materyal ve Metot

Materyal

Calismada kullanilan veriler; TUIK tarimsal istatistik veri tabanindan almmustir (TUIK, 2023).

Metot

Calismada 2010 yilindan 2022 yilina kadar olan tahil istatistikleri kullanilmistir. Bitki grubuna gore en
genis degisim yiizdeleri belirlenmis, ilk ve son yil arasindaki yiizde artis-azalis degisimleri Microsoft
Office programlari ile siniflandirilmistir.

En diigiik degere gore en geniy yiizde degisim araligi

Fark: en yiiksek deger- en diisiik deger

% artis: fark x 100/ en diisiik deger

2010 yihina gére 2022 yihindaki artig veya azilis yiizde degisimi

Fark: en yiiksek deger- en diisiik deger

% artis, azalig: fark x100/2010 degeri

Tiirkiye’de tarim alanlarimin dagihimm

Ulkemizde tarimsal fayda saglanan alanlarin (Toplam tarim alam, Tahillar ve diger bitkisel iiriinlerin

alani, Sebze bahgeleri alani, Siis bitkileri alani, Meyveler, icecek ve baharat bitkileri alani, Cayir ve mera
alan1) 2010-2022 arasindaki dagilimi tablo 1° de verilmistir.
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Tablo 1. Ulkemiz tarim alanlar1 dagilim (bin/hektar

Tahillar ve diger Meyveler,
' Toplam tarim bitkisel iiriinlerin alani Sebze . 'Si.is . icecek ve Cayir ve

Tarih alani(bin/hektar) Ekilen Nadas baheeleri | bitkileri b.a hgrat. mera alani

alan alant alani alani bitkileri

alani

2010 39011 16 333 4249 802 - 3011 14617
2011 38231 15 692 4017 810 4 3091 14 617
2012 38399 15463 4286 827 5 3201 14 617
2013 38423 15613 4148 808 5 3232 14617
2014 38 558 15 782 4108 804 5 3243 14617
2015 38 551 15723 4114 808 5 3284 14 617
2016 38 328 15 575 3998 804 5 3329 14 617
2017 37 964 15 498 3697 798 5 3 348 14 617
2018 37797 15421 3513 784 5 3 457 14617
2019 37716 15 398 3 387 790 5 3519 14617
2020 37762 15 628 3173 779 5 3559 14617
2021 38 089 16 062 3059 755 5 3591 14617
2022 38482 16 510 2 960 718 6 3671 14617

(TUIK, 2023)

Incelenen yillar arisinda en yiiksek ve en diisiik toplam tarim alani1 degerleri sira ile 2010-2019
yillarindan elde edilmis ve en diisiik degeri saglayan yila gore %3,43’liik bir artis gdstermistir. Incelenen
periyotta (2010-2022) toplam tarim alanlar1 %1,36 oraninda azalma gostermistir.

Incelenen yillar arisindan en yiiksek ve en diisiik ekilen alan degerleri sira ile 2022-2019 yillarindan
elde edilmis ve en diisiik degeri saglayan yila gore %7,22’lik artig gostermistir. Incelenen periyotta
(2010-2022) ekilen alan %1,08 oraninda artig gostermistir.

Incelenen yillar arisindan en yiiksek ve en diisiik nadas alan1 degerleri sira ile 2012-2022 yillarindan
elde edilmis ve en diisiik degeri saglayan yila gore %44,80 oraninda artig gostermistir. Incelenen
periyotta (2010-2022) nadas alan1 %30,4 oraninda azalig gostermistir.

Incelenen yillar arisindan en yiiksek ve en diisiik Sebze bahgeleri alan1 degerleri sira ile 2012-2022
yillarindan elde edilmis ve en disiik degeri saglayan yila gore %]15,18’lik bir artig saglanmustir.
Incelenen periyotta (2010-2022) Sebze bahgeleri alan1 %10,47 oraninda azalis géstermistir.

Siis bitkileri ekim alan1 bakimindan 2010 yilina ait bir veri saglanamamistir. En yiiksek ve en diigiik Siis
bitkileri ekim alan1 degerleri sira ile 2011-2022 yillarindan elde edilmis ve en diisiik degeri saglayan
yila gére %50 oraninda artmustir. Incelenen periyotta (2011-2022) Siis bitkileri alan1 %50 oraninda artis
gostermistir.

Incelenen yillar arisindan en yiiksek ve en diisiik Meyveler, icecek ve baharat bitkileri alan1 degerleri
sira ile 2022-2010 yillarindan elde edilmis ve en diisiik degeri saglayan yila gore %21,92 olarak
hesaplanmistir. incelenen periyotta (2010-2022) Meyveler, icecek ve baharat bitkileri alan1 %21,92
oraninda artis gostermistir.

Cayir ve mera alanlart bakimindan ¢alismaya konu olmus yillar arasinda herhangi bir degisim
yasanmamigtir.

Durum, kaplica ve diger bugday tiirlerinin 2010-2022 ekim alani, liretim ve verim miktarlar1 tablo 2’de
verilmistir.
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Tablo 2. Bugday ekim, iiretim ve verim istatistikleri
Durum Diger Kaplica

Tarih Ekim Uretim/ | Verim Ekim Uretim | Verim Ekim Uretim | Verim

alani/da ton kg/da | alani/da /ton kg/da 2215?)1 (ton) (kg/da)

2010 | 13340000 | 3450000 | 259 | 67694000 | 16224000 | 240 | 38780 7675 198
2011 | 13380000 | 3850000 | 288 | 67580000 | 17950000 | 266 | 35158 7018 200
2012 | 11900357 | 3300000 | 277 | 63396037 | 16800000 | 265 | 39879 6565 165
2013 | 12786000 | 4075000 | 319 | 64940000 | 17975000 | 277 | 69000 | 13658 198
2014 | 12824636 | 3300000 | 257 | 66367448 | 15700000 | 237 | 31767 6152 194
2015 | 12737734 | 4100000 | 322 | 65931140 | 18500000 | 281 | 22701 4700 207
2016 | 12386724 | 3620000 | 292 | 64332724 | 16980000 | 264 | 22777 4549 200
2017 | 12369119 | 3900000 | 315 | 64319666 | 17600000 | 274 | 30764 6610 215
2018 | 12021006 | 3500000 | 291 | 60971695 | 16500000 | 271 | 61021 13071 214
2019 | 10955635 | 3150000 | 288 | 57507636 | 15850000 | 276 | 15923 3006 189
2020 | 12580562 | 4000000 | 318 | 56641802 | 16500000 | 291 | 15217 | 2820 185
2021 | 12013688 | 3150000 | 262 | 55432967 | 14500000 | 262 | 23766 | 4069 171
2022 | 12049596 | 3750000 | 311 | 54237790 | 16000000 | 295 | 17882 3447 193
(TUIK, 2023)

Durum bugday, ekim alan1 bakimindan en yiiksek degeri saglayan 2011 yili ile en diisiik degeri saglayan
2019 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %22,23 olmustur. 2010 yilina gore
2022 yilinda bugday ekim alan1 %9,67 oraninda azalmistir. Durum bugday, {iretim miktar1 bakimindan
en yiiksek degeri saglayan 2015 yili ile en diislik degeri saglayan 2021 yili arasindaki yiizdelik fark
diistik degeri saglayan yila gore %30,16 olmustur. 2010 yilina gére 2022 yilinda bugday tiretim miktar1
%38,7 oraninda artmistir. Durum bugday, verim miktar1 bakimmdan en yiiksek degeri saglayan 2015 yili
ile en diisiik degeri saglayan 2014 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %25,29
olmustur. 2010 yilina gére 2022 yilinda bugday verimi %20,28 oraninda artmistir.

Diger bugday grubu, ekim alan1 bakimindan en yliksek degeri saglayan 2010 yili ile en diigiik degeri
saglayan 2022 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %24,81 olmustur. 2010
yilina gore diger bugday grubu ekim alam 2022 yilinda %19,88 oraninda azalmistir. Diger bugday,
iiretim miktar1 bakimindan en yiiksek degeri saglayan 2015 yili ile en diigiik degeri saglayan 2021 yil
arasindaki yiizdelik fark diisiik degeri saglayan yila gore %27,59 olmustur. 2010 yilina goére diger
bugday grubu iiretim miktar1 2022 yilinda %1,38 oraninda azalmistir. Diger bugday, verim miktar
bakimindan en yiiksek degeri saglayan 2022 yili ile en diisiik degeri saglayan 2014 yili arasindaki
yiizdelik fark diisiik degeri saglayan yila gore %24,47 olmustur. 2010 yilina gore diger bugday grubu
verimi 2022 yilinda %22,92 oraninda artmustir.

Kaplica bugday, ekim alan1 bakimindan en yiiksek degeri saglayan 2013 yili ile en diisiik degeri saglayan
2020 yil1 arasindaki yiizdelik fark diisiik degeri saglayan yila gore %353,44 olmustur. 2010 yilina gore
kaplica bugday ekim alan1 2022 yilinda %53,89 oraninda azalmistir. Kaplica bugday, tiretim miktari
bakimindan en yiiksek degeri saglayan 2013 yili ile en diisiik degeri saglayan 2020 yili arasindaki
yiizdelik fark diisiik degeri saglayan yila gore %384,33 olmustur. 2010 yilina gore kaplica bugday iiretim
miktar1 2022 yilinda %55,09 oraninda azalmistir. Kaplica bugday, verim miktar1 bakimindan en yiiksek
degeri saglayan 2017 yili ile en diisiik degeri saglayan 2012 y1l1 arasindaki yilizdelik fark diisiik degeri
saglayan yila gore %30,30 olmustur. 2010 yilina gore kaplica bugday verimi 2022 yilinda %2,53
oraninda azalmistir.

Biralik ve yemlik arpa tiirlerinin 2010-2022 ekim alani, liretim ve verim miktarlari tablo 3’te verilmistir.
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Tablo 3. Arpa ekim alani, iiretim ve verim miktarlar istatistikleri

Biralik Diger
Tarih Ekim alani(da) | Uretim(ton) (}(7;15;1) aleEl:rll(ll(n(;a) Uretim(ton) (}(/;g:)
2010 2403000 600000 250 27997000 6650000 238
2011 2166536 630000 291 26521795 6970000 263
2012 1944368 590000 303 25543296 6510000 255
2013 1784600 560000 314 25420500 7340000 289
2014 1796991 481000 268 26075982 5819000 223
2015 1806444 620000 343 26029386 7380000 284
2016 1420981 390000 274 25979540 6310000 243
2017 1352428 400000 296 22894944 6700000 293
2018 1336640 400000 299 24782763 6600000 266
2019 1304304 400000 307 27386411 7200000 263
2020 1925254 600000 312 29046371 7700000 265
2021 1536574 250000 163 30154431 5500000 182
2022 1138704 400000 351 30856172 8100000 263

(TUIK, 2023)

Biralik arpa, ekim alan1 bakimindan en yiiksek degeri saglayan 2010 yil1 ile en diisiik degeri saglayan
2022 y1h arasindaki yiizdelik fark diisiik degeri saglayan yila gore %111,03 olmustur. 2010 yilina gore
biralik arpa ekim alani1 2022 yilinda %52,61 oraninda azalmistir. Biralik arpa, iiretim miktar1 bakimindan
en ylksek degeri saglayan 2011 yili ile en diisiik degeri saglayan 2021 yili arasindaki yiizdelik fark
diistik degeri saglayan yila gore %152 olmustur. 2010 yilina gore biralik arpa tiretim miktar1 2022 yilinda
%33,33 oraninda azalmistir. Biralik arpa, verim miktar1 bakimindan en yiiksek degeri saglayan 2022
yilt ile en diigiik degeri saglayan 2021 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore
%115,34 olmustur. 2010 yilina gore biralik arpa verimi 2022 yilinda %40,40 oraninda artmistir.

Diger arpa, ekim alan1 bakimindan en yiiksek degeri saglayan 2022 yili ile en diisiik degeri saglayan
2017 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %34,77 olmustur. 2010 yilina gore
diger arpa ekim alani1 2022 yilinda %10,21 oraninda artmistir. Diger arpa, liretim miktar1 bakimimdan en
yiiksek degeri saglayan 2022 yili ile en diisiik degeri saglayan 2021 yili arasindaki yiizdelik fark diisiik
degeri saglayan yila gore %47,27 olmustur. 2010 yilina gore diger arpa tiretim miktar1 2022 yilinda
%21,80 oraninda artmistir. Diger arpa, verim miktar1 bakimindan en yiiksek degeri saglayan 2017 yili
ile en diisiik degeri saglayan 2021 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %60,99
olmustur. 2010 yilina gore diger arpa verimi 2022 yilinda %10,50 oraninda artmistir.

Cavdar, Yulaf ve Tiritikale tiirlerinin 2010-2022 ekim alani, liretim ve verim miktarlar1 tablo 4’te
verilmistir.
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Tablo 4. Cavdar, yulaf ve tritikalenin yillara gore dagilim istatistikleri

Cavdar Yulaf Tritikale
Tarih | Ekim | Uretim | Verim | Ekim Uretim | Verim | Ekim Uretim | Verim
alan1 da ton kg/da | alani da ton kg/da | alan1 da ton kg/da

2010 | 1410000 | 365560 | 259 | 883900 | 203870 231 | 268530 | 93270 347
2011 | 1276530 | 365750 | 287 | 858626 | 218040 254 | 297829 | 103797 349
2012 | 1432216 | 370000 | 258 | 893267 | 210000 235 | 322268 | 105000 326
2013 | 1381656 | 365000 | 264 | 925490 | 235000 254 | 354024 | 118000 333
2014 | 1150800 | 300000 | 261 | 938621 | 210000 224 | 348947 | 110000 315
2015 | 1123129 | 330000 | 294 | 1034570 | 250000 242 | 372063 | 125000 336
2016 | 1146493 | 300000 | 262 | 994379 | 225000 226 | 376348 | 125000 332
2017 | 1010923 | 320000 | 317 | 1128796 | 250000 221 | 456414 | 150000 329
2018 | 1109025 | 320000 | 289 | 1058254 | 260000 246 | 502826 | 170000 338
2019 | 1121642 | 310000 | 276 | 1098227 | 265000 241 | 641010 | 215090 336
2020 | 1043651 | 295681 | 283 | 1132633 | 314528 278 | 811149 | 276212 341
2021 | 997555 | 200000 | 200 | 1369490 | 276000 202 | 939909 | 228000 | 243
2022 | 979347 | 273000 | 279 | 1376551 | 365000 265 | 996403 | 320000 321
(TUIK 2023)

Cavdar, ekim alan1 bakimindan en yiiksek degeri saglayan 2012 yil1 ile en diisiik degeri saglayan 2022
yil1 arasindaki yiizdelik fark diisiik degeri saglayan yila gore %46,24 olmustur. 2010 yi1lina goére ¢avda
ekim alan1 2022 yilinda %30,54 oraninda azalmistir. Cavdar, iiretim miktar1 bakimindan en yiiksek
degeri saglayan 2012 yili ile en diisiik degeri saglayan 2021 yili arasindaki yiizdelik fark diisiik degeri
saglayan yila gore %85 olmustur. 2010 yilina gdre ¢avdar tiretim miktar1 2022 yilinda %25,32 oraninda
azalmistir. Cavdar, verim miktar1 bakimindan en yiiksek degeri saglayan 2017 yili ile en diisiik degeri
saglayan 2021 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %58,50 olmustur. 2010
yilina gore ¢avdar verimi 2022 yilinda %7,72 oraninda artmistir.

Yulaf, ekim alan1 bakimidan en yiiksek degeri saglayan 2022 yili ile en diisiik degeri saglayan 2011
yil1 arasindaki yiizdelik fark diisiik degeri saglayan yila gore %60,32 olmustur. 2010 yilina gore yulaf
ekim alan1 2022 yilinda %55,74 oraninda artmigtir. Yulaf, iiretim miktar1 bakimindan en ytiksek degeri
saglayan 2022 yili ile en diisiik degeri saglayan 2010 yili arasindaki yiizdelik fark diisiik degeri saglayan
yila gore %79,04 olmustur. 2010 yilina gore yulaf iiretim miktar1 2022 yilinda %79,04 oraninda
artmigtir. Yulaf, verim miktar1 bakimindan en yiiksek degeri saglayan 2020 yili ile en diisiik degeri
saglayan 2021 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %37,62 olmustur. 2010
yilina gore yulaf verimi 2022 yilinda %14,72 oraninda artmistir.

Tritikale, ekim alan1 bakimindan en yiiksek degeri saglayan 2022 yili ile en diislik degeri saglayan 2010
yili arasindaki yiizdelik fark diigiikk degeri saglayan yila gore %271,06 olmustur. 2010 yilina gore
Tritikale ekim alan1 2022 yilinda %271,06 oraninda artmistir. Tritikale, {iretim miktar1 bakimindan en
yiiksek degeri saglayan 2022 yili ile en diisiik degeri saglayan 2010 yili arasindaki yiizdelik fark diisiik
degeri saglayan yila gore %243,09 olmustur. 2010 yilina gore Tritikale {iretim miktar1 2022 yilinda
%243,09 oraninda artmistir. Tritikale, verim miktar1 bakimindan en yiiksek degeri saglayan 2011 yili ile
en diislik degeri saglayan 2021 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %43,62
olmustur. 2010 yilina gore Tritikale verimi 2022 yilinda %7,49 oraninda azalmstir.

Musir ve geltik tiirlerinin 2010-2022 ekim alani, tiretim ve verim miktarlar1 tablo 5’te verilmistir.
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Tablo 5. Misir ve ¢eltigin yillara gore dagilim istatistikleri

Misir Celtik
Tarih alljrll(ll(rzlla) Uretim(ton) (}(7;15;1) Ekim alani(da) | Uretim(ton) (}(/;g:)
2010 5940000 4310000 726 990000 860000 869
2011 5890000 4200000 713 994000 900000 905
2012 6226094 4600000 739 1197247 880000 735
2013 6599980 5900000 894 1105924 900000 814
2014 6586450 5950000 903 1108844 830000 749
2015 6881699 6400000 930 1158561 920000 794
2016 6800192 6400000 941 1160563 920000 793
2017 6390844 5900000 923 1095599 900000 821
2018 5919003 5700000 963 1201424 940000 782
2019 6388287 6000000 939 1264190 1000000 791
2020 6916324 6500000 940 1253980 980000 782
2021 7582370 6750000 890 1294904 1000000 772
2022 9118849 8500000 932 1205226 950000 788

(TUIK, 2023)

Muastr, ekim alani bakimindan en yiiksek degeri saglayan 2022 yili ile en diisiik degeri saglayan 2011 yili
arasindaki yiizdelik fark diislik degeri saglayan yila gore %54,82 olmustur. 2010 y1lina gére musir ekim
alam1 2022 yilinda %53,52 oraninda artmistir. Misir, iiretim miktar1 bakimindan en yiiksek degeri
saglayan 2022 yili ile en diisiik degeri saglayan 2011 y1l1 arasindaki yiizdelik fark diisiik degeri saglayan
yila gore %102,38 olmustur. 2010 yilma gdre musir iiretim miktar1 2022 yilinda %97,22 oraninda
artmistir. Misir, verim miktart bakimindan en yiiksek degeri saglayan 2018 yili ile en diisiik degeri
saglayan 2011 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %35,06 olmustur. 2010
yilina gére misir verimi 2022 yilinda %28,37 oraninda artmistir.

Celtik, ekim alan1 bakimindan en yiiksek degeri saglayan 2021 yili ile en diisiik degeri saglayan 2010
yil1 arasindaki yiizdelik fark diisiik degeri saglayan yila gore %30,80 olmustur. 2010 yilina gore celtik
ekim alan1 2022 yilinda %21,74 oraninda artmistir. Celtik, tiretim miktar1 bakimindan en yiiksek degeri
saglayan 2021 yili ile en diisiik degeri saglayan 2014 yili arasindaki yiizdelik fark diisiik degeri saglayan
yila gore %20,48 olmustur. 2010 yilina gore geltik iiretim miktar1 2022 yilinda %10,47 oraninda
artmistir. Celtik, verim miktar1 bakimindan en yiiksek degeri saglayan 2011 yili ile en diisiik degeri
saglayan 2012 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %23,13 olmustur. 2010
yilina gore geltik verimi 2022 yilinda %10,28 oraninda azalmistir.

Dar1, kus yemi ve sorgum tiirlerinin 2010-2022 ekim alani, iiretim ve verim miktarlar1 tablo 6’da
verilmistir.
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Tablo 6. Dari, kus yemi ve sorgum yillara gére dagilim istatistikleri

Dar1 Kus yemi Sorgum

Tarih 13(31 rrllll Uretim Verim 13(31 11113 Uretim Verim EE IT Uretim Verim

da ton kg/da da ton kg/da da ton kg/da
2010 | 29330 6772 231 550 83 151 314 220 701
2011 | 26715 6253 234 200 30 150 263 180 684
2012 | 29849 4759 159 16 2 125 152 114 750
2013 | 25833 5906 229 2133 350 164 1360 361 265
2014 | 26672 6744 253 2390 353 148 200 81 405
2015 | 26908 6219 231 2385 390 164 10 4 400
2016 | 23869 5327 223 3993 670 168 5 3 600
2017 | 21779 4737 218 5743 922 161 6 3 500
2018 | 20755 4397 212 7365 1228 167 6 3 500
2019 | 17618 4765 270 20710 3839 185 7 4 571
2020 | 18517 5711 308 46693 12551 269 9 5 556
2021 | 14902 4320 290 22122 6059 274 73 25 342
2022 | 12293 4168 339 18627 4848 260 58 17 293

(TUIK, 2023)

Dari, ekim alan1 bakimindan en yiiksek degeri saglayan 2012 yili ile en diisiik degeri saglayan 2022 yili
arasindaki yiizdelik fark diisiik degeri saglayan yila gore %142,81 olmustur. 2010 yilina gore dar1 ekim
alan1 2022 yilinda %58,09 oraninda azalmistir. Dari, iiretim miktar1 bakimindan en yiiksek degeri
saglayan 2010 y1li ile en diisiik degeri saglayan 2022 y1l1 arasindaki yiizdelik fark diisiik degeri saglayan
yila gore %62,48 olmustur. 2010 yilina gore dart iiretim miktart 2022 yilinda %62,48 oraninda
azalmigtir. Dar1, verim miktar1 bakimindan en yiiksek degeri saglayan 2022 yil ile en diisiik degeri
saglayan 2012 yil1 arasindaki yiizdelik fark diigiik degeri saglayan yila gore %113,21 olmustur. 2010
yilina gore dar1 verimi 2022 yilinda %46,75 oraninda artmistir.

Kusyemi, ekim alan1 bakimindan en yiiksek degeri saglayan 2020 y1l1 ile en diisiik degeri saglayan 2012
yil1 arasindaki yiizdelik fark diisiik degeri saglayan yila gére %291731 olmustur. 2010 yilina gére kus
yemi ekim alani1 2022 yilinda %3286 oraninda artmigtir. Kusyemi, tiretim miktar1 bakimindan en yiiksek
degeri saglayan 2020 yili ile en diisiik degeri saglayan 2012 yil1 arasindaki yiizdelik fark diisiik degeri
saglayan yila gore %6257 olmustur. 2010 yilina gére kus yemi iiretim miktar1 2022 yilinda %5740
oraninda azalmistir. Kusyemi, verim miktar1 bakimindan en yiiksek degeri saglayan 2021 yili ile en
diisiik degeri saglayan 2012 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %119,20
olmustur. 2010 yilina gére kus yemi verimi 2022 yilinda %72,19 oraninda artmistir.

Sorgum, ekim alan1 bakimindan en yiiksek degeri saglayan 2013 yili ile en diisiik degeri saglayan 2016
yili arasindaki ytizdelik fark diisiik degeri saglayan yila gore %27100 olmustur. 2010 yilina gore sorgum
ekim alani1 2022 yilinda %81,53 oraninda azalmistir. Sorgum, tiretim miktar1 bakimmdan en yiiksek
degeri saglayan 2013 yili ile en diisiik degeri saglayan 2016,2017,2018 yillar1 arasindaki yiizdelik fark
diisiik degeri saglayan yila gore %11933 olmustur. 2010 yilina gére sorgum liretim miktar1 2022 yilinda
%92,27 oraninda azalmistir. Sorgum, verim miktar1 bakimindan en yiiksek degeri saglayan 2012 y1li ile
en diisiik degeri saglayan 2013 yili arasindaki yiizdelik fark diisiik degeri saglayan yila gore %183
olmustur. 2010 yilina gére sorgum verimi 2022 yilinda %58,20 oraninda azalmistir.

Serin iklim tahillar1 2010-2022 yillar1 arasindaki fiyat degisimi tablo 7°de verilmistir.
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Tablo 7. Bugday, arpa, ¢cavdar, yulaf ve tiritikalenin fiyat istatistikleri (kg/tl)

. Bugda Arpa "
Tarih Durum Dfi;gery Kaplica Biralik Diger Gavdar | Yulaf | Tritikale
2010 0,54 0,52 0,41 0,39 0,40 0,38 0,48 0,42
2011 0,59 0,58 0,46 0,48 0,48 0,45 0,62 0,49
2012 0,61 0,60 0,60 0,55 0,56 0,50 0,67 0,52
2013 0,67 0,66 0,73 0,60 0,60 0,57 0,71 0,57
2014 0,74 0,74 0,72 0,62 0,62 0,62 0,74 0,62
2015 0,78 0,77 0,70 0,64 0,65 0,65 0,78 0,67
2016 0,81 0,80 0,97 0,69 0,68 0,66 0,81 0,71
2017 0,89 0,88 1,17 0,79 0,78 0,73 0,87 0,77
2018 0,96 0,96 1,90 0,86 0,86 0,81 0,97 0,85
2019 1,22 1,21 1,15 1,09 1,07 1,01 1,22 1,12
2020 1,50 1,50 2,25 1,28 1,28 1,34 1,65 1,44
2021 2,05 2,04 2,44 1,88 1,88 2,05 2,41 2,19
2022 5,40 5,39 4,51 4,75 4,87 4,88 5,10 5,17

(TUIK, 2023)

Durum bugdayi fiyat1 2010 yilina gdre 2022 yilinda %900, diger bugdaylarin fiyat1 2010 yilina gore
2022 yilinda %936, Kaplica bugday1 fiyat1 2010 yilina gore 2022 yilinda %1000, Biralik Arpa fiyati
2010 yilma gore 2022 yilinda %1117, Diger Arpa fiyat1 2010 yilina gore 2022 yilinda %1117, Cavdar
fiyat1 2010 yilina gore 2022 yilinda %1184, Yulaf fiyat1 2010 yilina gore 2022 yilinda %962 ve Tritikale
fiyat1 2010 yilina gore 2022 yilinda %:1130 artis saglamistir. 2010-2022 yillar1 arasinda tilkemizde 13
yilik enflasyon artis ortalamasinin %338,46 oldugu bildirilmistir (Anonim 2, 2023). Incelenen yillar
arasindaki yiizdelik artigin bu verilerden yiiksek oldugu goriilmektedir.

Sicak iklim tahillar1 2010-2022 yillar1 arasindaki fiyat degisimi tablo 8’de verilmistir.

Tablo 8. Misir, celtik, dar1 ve kus yemi fiyat istatistikleri (kg/tl)

Tarih Misir Celtik Dar1 Kus yemi
2010 0,47 1,17 0,74 0,99
2011 0,63 0,97 0,91 1,10
2012 0,58 0,96 1,15 2,13
2013 0,61 1,08 1,35 -
2014 0,62 1,81 1,31 -
2015 0,66 1,71 1,44 -
2016 0,66 1,53 1,27 1,31
2017 0,75 1,92 1,38 1,33
2018 0,85 2,38 1,90 1,82
2019 1,02 3,07 3,22 2,80
2020 1,21 3,86 3,46 2,94
2021 1,70 4,31 4,46 4,30
2022 4,50 10,46 6,55 11,22

(TUIK, 2023)

Misir fiyat1 2010 yilina gore 2022 yilinda %857, Celtik fiyat1 2010 yilina gore 2022 yilinda %794, Dari
fiyat1 2010 yilina gore 2022 yilinda %785, Kusyemi fiyati 2010 yilina gore 2022 yilinda %1033 artis
saglamis ve Incelenen yillar arasinda Sorgum da belirlenmis herhangi bir elde edilememistir. 2010-2022
yillar arasinda lilkemizde 12 yilik enflasyon artis ortalamasinin %338,46 oldugu bildirilmistir (Anonim
2,2023). Incelenen yillar arasindaki yiizdelik artis bu verilerden yiiksek olmustur.
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Sonuc¢

Ulkemizde tarrm yapilan alanlarm dagilimi bakimindan Tahillar ve diger bitkisel iiriinlerin alani ilk
sirada yer almakta bu grubu sira ile Sebze bahgeleri alani, Siis bitkileri alan1 ve Meyveler, icecek ve
baharat bitkileri alanlar1 takip etmektedir. incelenen periyotta (2010-2022) toplam tarim alanlar1 %1,36
oraninda, ekilen alan %1,08 oraninda, nadas alani %30,4 oraninda, Sebze bahgeleri alan1 %10,47
oraninda azalirken siis bitkileri alan1 %50 oraninda ve meyveler, icecek ve baharat bitkileri alan1 %21,92
oraninda artis gostermistir.

2010 yilina gore 2022 yilinda;

Biitiin bugday gruplari, biralik arpa, ¢avdar, dar1, kus yemi ve sorgum ekim alanlarinda azalmalar oldugu
diger arpa, yulaf, tritikale, misir ve celtik ekim alanlarinda artis oldugu goriilmektedir. Ekim alam
bakimindan en yiiksek yiizde degisim kus yeminde %3286 olarak en diisiik yiizde degisim durum
bugdayda %9,67 olarak gerceklesmistir. Durum bugday, diger arpa, yulaf, tiritikale, misir ve ¢eltik
iiretim miktarlar artarken diger ve kaplica bugday, biralik arpa, ¢cavdar, kusyemi, dar1 ve sorgum {iretim
miktarlar1 azalmistir. Uretim miktar1 bakimindan en yiiksek yiizde degisim kus yemininden %5740
olarak en diisiik yiizde degisim diger bugdaydan %1,38 olarak elde edilmistir. Durum ve diger bugday,
biralik ve diger arpa, ¢cavdar, yulaf, misir, dari, kus yemi ve sorgumda birim alan verimi artarken kaplica
bugday, tritikale ve celtikten elde edilen birim alan verimi azalmistir. Birim alandan elde edilen verim
bakimindan en yiiksek yilizde degisim kus yeminden %72,19 olarak en diisiik ylizde degisim kaplica
bugdaydan %2,53 olarak elde edilmistir.

Serin iklim tahillarinda en disiik yiizde fiyat artisi bugday gruplarindan %900-1000 oraninda elde
edilirken en yiiksek yiizde fiyat artist1 ¢cavdardan %1184 oranindan elde edilmistir. Sicak iklim
tahillarinda en disiik yiizde fiyat artis1 daridan %785 olarak en yiiksek yiizde fiyat artis1 kus yeminden
%1033 olarak elde edilmistir.
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Kahramanmaras Sartlarinda Baz1 Tek Yilhik Cim (Lolium multiflorum Lam.)
Cesitlerinin Bitkisel Ozelliklerinin Belirlenmesi Uzerine Bir Arastirma

Mustafa Nur TASSEVER?, Omer Siiha USLU%

Eleskirt flce Tarim ve Orman Miidiirliigii / Agr1 / Tiirkiye
2KSU Ziraat Fakiiltesi, Tarla Bitkileri Boliimii / Kahramanmaras / T tirkiye

*Sorumlu yazar: suhauslu@ksu.edu.tr

Oz

Bu arastirma, 11 farkli tek yillik ¢im (Lolium multiflorum Lam.) ¢esidinin bitkisel 6zellikleri ve yem
kalitelerini belirlemek amaciyla, 2016-2017 yetistirme sezonunda Kahramanmaras Siitcii imam
Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Boliimii deneme alaninda tesadiif bloklar1 deneme desenine
gore ti¢ tekerriirli olarak kurulmustur. Denemede materyal olarak, Alberto, Bogueano, Braulio, Devis,
Excellent, Hellen, Medoacus, Pollanum, Rambo, Trinova ve Udine tek yillik ¢im (Lolium multiflorum
Lam.) cesitleri kullanilmistir. Incelenen 6zellikler arasinda sadece ana sapta bogum sayisi ve bogum
arasi uzunluk ortalamalar1 arasindaki fark énemli (P<0.05) ¢ikmistir. Arastirma sonuglarina gore; en
yliksek ana sap kalinlig1 3.61 mm ile Alberto, ana sap uzunlugu 117.07 cm ile Rambo, bayrak yaprak
eni 8.46 mm, bayrak yaprak boyu 25.27 cm ile Pollanum, bogum aras1 uzunlugu 154.64 mm ile Trinova
¢esitlerinden elde edilmistir.

Anahtar Kelimeler: Bitkisel 6zellikler, Lolium multiflorum Lam., tek yillik ¢im.

Determination of the Morphological Characteristics of Some Annual Ryegrass (Lolium
multiflorum Lam.) Varieties under Kahramanmaras Conditions

Abstract

This study was carried out to determine the herbal characteristics and feed quality of 11 different annual
ryegrass (Lolium multiflorum Lam.) varieties in the experimental field of Kahramanmaras Siitgii Imam
University, Faculty of Agriculture and Department of Field Crops in 2016-2017 growing season. The
study was established according to the completely randomized block design (CRD) with three
replications. In the experiment, Alberto, Bogueano, Braulio, Devis, Excellent, Hellen, Medoacus,
Pollanum, Rambo, Trinova and Udine varieties were used as annual ryegrass (Lolium multiflorum Lam.)
varieties. Among the characteristics examined, only the difference between the number of internodes
and internode length averages in the main stem was significant (P<0.05). According to the research
results; the highest main stem thickness with 3.61 mm in Alberto, main stem length with 117.07 cm in
Rambo, flag leaf width with 8.46 mm and flag leaf length with 25.27 cm in Pollanum, internode length
with 154.64 cm with Trinova was obtained.

Key Words: Annual ryegrass, Lolium multiflorum Lam., morphological characteristics.

Giris

Yem bitkileri iilkemizin nitelikli kaba yem eksikliginin karsilanmasinda 6nemli bir hammadde
kaynagidir. Yem bitkilerinden yalin veya karigim halinde ekilerek ayni zamanda ekim nobetine de dahil
edilerek kaliteli ve besin degeri yiiksek kaba yem elde edilmektedir. Tek yillik ¢im bitkisi bunlardan
biridir ve 6nemli bir bugdaygil yem bitkisidir. Tek yillik ¢im bitkisi, hizli biiyliyen, birden fazla bigim
aliabilen, yliksek boylu bir yem bitkisi olarak bilinir. Kislar1 1liman gecen boélgelerde tek yillik
bugdaygil ve baklagil yem bitkileriyle karigim halinde yetistirilebilir. Karisimlar otlatilarak veya
bigilerek degerlendirilebilir. Tek yillik ¢im bitkisi; tarimsal dzellikleri agisindan, hizli gelisebilmesi, bol
ot iiretimi, sulu kosullarda giibreye kars1 verdigi olumlu tepki, ekim nobetinde yer almasi ve tek yillik
olmasi sebebiyle tarla tarimi iginde liretimi son yillarda hizla artan ve artma potansiyeline sahip bir yem
bitkisidir. Tek yillik ¢imden Ingiltere’de, siit ineklerinin beslenmesinde ve gelisiminde, silo yemi
iretiminde ve arazi 1slahinda ¢ok yogun olarak istifade edilmektedir (Elgi, 2005). Tek yillik ¢im bitkisi
13. ve 14. asirlardan itibaren bilinmekte olup, Kuzey Italya’da iiretilmis, ekim nébetinde 19. asrin
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baslarindan itibaren kullanilmaya baslamis, giinlimiizdeyse gezegenin tiim subtropik iklim bdlgelerinde
yetistirilir duruma gelmistir (Gengkan, 1983). Giiney Avrupa kokenli olan tek yillik ¢im bitkisi, kiiltiire
almmis tek yillik bir gesittir. Tiirkiye’de ise son yillarda tek yillik ¢im bitkisi iireticiligi yem bitkisi
tiretimine verilen desteklerle birlikte giderek yaygimlasmaktadir (Baytekin ve ark., 2009). Diinyanin
bir¢ok iilkesinde yem bitkisi olarak tek yillik ¢im bitkisi tercih edilmektedir. Silaj ve kuru ot iiretiminde
yaygin kullanilir. Yiiksek protein ve enerjiye sahiptir. Sekerli tadi ve kolay sindirilebilme &zelligi
sayesinde hayvanlar tarafindan sevilerek yenir. Koyu yesil parlak yapraklidir. Sonbahar, kis ve ilkbahar
biiylimesi miikemmeldir, genis yapraklar1 vardir. Tek yillik ¢im bitkisi hayvancilikta ihtiyag hissedilen
nitelikli yem iiretimi agigin1 kapatabilecek, tarla tariminda yem bitkileri arasinda 6nemli bir yere sahip
olabilecek vasifta bir yem bitkisi olarak 6ne ¢ikmaktadir. Bu ¢alismanin amaci; Akdeniz Bdlgesinin
dogusunda yer alan Kahramanmaras ilinde degerli bir yem bitkisi olan tek yillik ¢imlerin iilkemiz yem
bitkileri tariminda yer alabilmesi igin farkli ¢esitlerinin Kahramanmaras kosullarinda denenerek
morfolojik gelismelerini ve verimlerini saptamaktir.

Materyal ve Metot

Bu arastirma, Kahramanmaras Siitcii imam Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Boliimiine ait
deneme sahasinda 2016-2017 giiz yetistirme sezonunda yuriitiilmiistiir. Kahramanmaras Akdeniz
bolgesinin dogusunda yer almaktadir. Sehir Akdeniz ikliminin etkisi altindadir. Yaz aylar1 sicak ve
kurak, kis aylar1 serin ve yagisli gegmektedir. iklim verilerine gére aktif yetistirme sezonunu kapsayan
2016 Kasim ve 2017 Haziran déneminde ortalama sicaklik 12.6 °C, toplam yagis 563.8 mm olarak
gerceklesmistir (Anonim, 2018). Ayn1 doneme ait uzun yillar ortalamasi degerler 12.5 °C ve 451.7
mm’dir. Deneme alanina ait toprak killi (%72), hafif alkali (pH 7.66) bir biinyeye sahip, organik madde
miktart (%1.66) diisiik, kire¢ orani yiiksek (% 3.91), tuzluluk orami diigiik (% 0.86), yarayish fosfor
miktar1 orta (6.29 kg da') ve yarayisli potasyum miktar1 (53 kg da™) yiiksektir (Anonim, 2016).
Calismada, Alberto, Bogueano, Braulio, Devis, Excellent, Hellen, Medoacus, Pollanum, Rambo,
Trinova ve Udine olmak tizere 11 gesit tek yillik ¢im bitkisi (Lolium multiflorum Lam.) kullanilmigtir.
Deneme, tesadiif bloklar1 deneme desenine gore 3 tekerriirlii olarak kurulmustur. Ekimler 20 ¢cm sira
araliginda 3 m uzunlugundaki alti siraya elle yapilmistir. Ekilen tohum miktar1 4 kg da™ olacak sekilde
tartilmigtir. Ekimle beraber 5 kg da* saf azot ve fosfor igerecek sekilde 20.20.0 kompoze giibre ile taban
giibrelemesi yapilmistir (Darvishi, 2009; Pak, 2019). Kardeslenme doneminde iist giibre olarak 10 kg
da? saf azot icerecek sekilde amonyum siilfat (%21 AS) giibresi kullanilmistir. Deneme alaninda sulama
yapilmamigtir. Bigim 2017 Haziran ayinda yapilmistir. Hasattan 6nce parseller igerisinden rastgele
olacak sekilde 10 bitki belirlenerek ana sap uzunlugu (cm), ana sap kalinligr (mm), bogum arasi
uzunlugu (mm), ana saptaki bogum sayisi (adet), bayrak yapraginin boyu (cm), bayrak yapraginin eni
(mm) dlgiimleri yapilmistir. Olgiimler “Bugdaygil Yem Bitkileri Tarimsal Degerleri Olgme Denemeleri
Teknik Talimat”’na gore yapilmistir (Anonim, 2019). Yesil ot verimi bitkiler, ¢igeklenme evresine
ulastiginda, parsel u¢ kisimlarindan birer sira ve sira bagindan 0.5 m’lik boliimler kenar tesiri olmak
lizere ¢ikarildiktan sonra bigilerek ve bulunan degerler kg da™*’a ¢evrilerek bulunmustur (A¢ikgoz, 1982;
Kurt, 1978; Akyildiz, 1984). Arastirmadan elde edilen iki yillik verilere ti¢ tekerriirlii tesadiif bloklar
deneme desenine gore SAS (SAS 9.3, 2013) paket programi kullanilarak varyans analizi uygulanmustir.
Varyans analiz sonuglarina gore istatistiksel olarak 6nemli bulunan &zelliklere iliskin ortalamalar
arasindaki farkliliklar LSD testi ile karsilastirilmstir.

Bulgular ve Tartisma
Tek yillik ¢im ¢esitlerinin bitkisel 6zellikleri ile ilgili ortalamalar Cizelge 1°de verilmistir.
Ana sap kalinhg (mm)

Cizelge 1’e gore cesitlere ait ana sap kalinlig1 ortalamalart arasindaki fark istatistiki olarak dnemsiz
bulunmustur. En yiiksek ana sap kalinligi Alberto ¢esidinde 3.61 mm olarak saptanirken en diisiik ana
sap kalinlig1 Udine ¢esidinde 3.00 mm olarak saptanmistir. Tiim ¢esitlere ait ana sap kalinlig1 ortalamasi
3.34 mm’dir. Farkl iklim 6zelliklerinde Darvishi (2009) tarafindan yapilan ¢alismada tek yillik ¢imde
ana sap kalinligr 2.53-3.31 mm arasinda saptanmistir. Erbas (2012) Yozgat’taki ¢alismasinda yulaf ana
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sap kalmhigmi 3.48 mm, Pak (2019) Isparta’daki arastirmasinda 3.21 mm olarak saptamistir.
Bulgularimiz arastirmacilarin bulgulari ile benzerlik gostermektedir.

Ana sap uzunlugu (cm)

Ana sap uzunluguna ait ortalamalar arasindaki fark istatistiksel olarak 6nemli bulunmamistir (Cizelge
1). En yiiksek ana sap uzunlugu Rambo ¢esidinde 117.06 cm elde edilmistir. Bunu 116.13 cm ile
Bogueano ve 115.83 cm ile Devis gesitleri izlemistir. En diisiik ana sap uzunlugu ise Udine ¢esidinde
97.86 cm olarak saptanmistir. Darvishi (2009)’un Ankara’da yaptigi calismada en yiiksek ana sap
uzunlugu 52.25 cm ile Pollanum c¢esidinde, en diisiik ana sap uzunlugu 22 cm ile Liberta ¢esidinde
saptamistir. Bulgulardaki farkliligin iklim ve c¢evre sartlarindaki farkliliklardan kaynaklandigi
sOylenebilir.

Bayrak yaprak eni (mm)

Cizelgeden de goriildiigii gibi bayrak yaprak eni ait ortalamalar 8.46-6.43 mm arasinda degismis ancak
gesitler arasinda istatistiksel olarak onemli farkliliklar bulunmamistir. Rakamsal olarak en yiiksek
bayrak yaprak eni Pollanum cesidinden (8.46 mm) elde edilmistir. Bunu Alberto (7.98 mm) ve
Bougeano (7.61 mm) cesitleri izlemistir. En diisiik bayrak yaprak eni ise Braulio (6.43 mm) ¢esidinden
elde edilmistir. Darvishi (2009)’un Ankara’da yaptigi ¢calismada bayrak yaprak enini en yiiksek 9.540
mm ile Pollanum ¢esidinde belirlenirken, en diisiik bayrak yaprak enini 7.193 mm ile Efe-82 gesidinde
saptamistir. Bulgularimiz arastiricinin bulgulari ile uyusmaktadir.

Bayrak yaprak boyu (cm)

Cizelgeden de goriildiigii gibi bayrak yaprak boyu ait ortalamalar 25.27-20.31 cm arasinda degismis
ancak cesitler arasinda istatistiksel olarak onemli farkliliklar bulunmamistir. Rakamsal olarak en yiiksek
bayrak yaprak boyu ve Pollanum ¢esidinden 25.27 cm elde edilmistir. Bunu Excellent 24.92 cm ve
Devis 24.44 cm cesitleri izlemistir. En diisiik bayrak yaprak boyu ise Udine 20.31 cm ¢esidinden elde
edilmistir. Darvishi (2009)’nin yaptig1 ¢calismada bayrak yaprak boyunu en yiiksek 20 cm ile Pollanum
¢esidinde belirlenirken, en diisiik bayrak yaprak boyunu 14 cm ile Liberta ¢esidinde saptamistir.
Bulgularimiz arastiricinin bulgulart ile kismen benzerlik gostermektedir.

Cizelge 1. Tek Yillik Cim Cesitlerinin Bitkisel Ozelliklerine Ait Ortalamalar

. ASK ASU BYE BYB BAU ASBS
Cesit (mm) (cm) (mm) (cm) (cm) (adet)
Alberto 3.61 112.43 7.98 24.33 133.77 bc 4,67 ab
Bogueano 3.33 116.13 7.61 21.50 144.77 ab 4.00c
Braulio 3.27 109.36 6.43 21.39 146.49 ab 4.00c
Devis 3.49 115.83 6.97 24.44 144.12 ab 4,00c
Excellent 3.30 107.66 7.25 24.92 12598 ¢ 4.67 ab
Hellen 3.35 111.26 6.92 23.92 134.43 bc 4.00c
Medoacus 3.46 113.70 6.83 21.75 151.64 a 400b
Pollanum 3.37 109.73 8.46 25.27 126.00 ¢ 5.00 a
Rambo 3.19 117.06 6.51 21.90 139.53 abc 4.33 bc
Trinova 3.33 113.76 7.50 23.08 154.64 a 4.00c
Udine 3.00 97.86 7.12 20.31 123,15¢ 4.00c
Ortalama 3.34 111.34 7.223 22.98 138.59 4,27
VK (%) 8.54 5.83 15.01 8.79 7.21 7.35

*P<0.05’e gore onemli
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Bogum arasi uzunlugu (mm)

Cizelgeden de goriildiigli gibi bogum aras1 uzunluguna ait ortalamalar 125.98-154.64mm arasinda
degismis ve ¢esitler arasinda istatistiksel olarak 6nemli farkliliklar bulunmustur. Aragtirmada en yiiksek
bogum arasi uzunlugu Udine (154.64 mm) ¢esidinden elde edilmistir. Bunu Medoacus (151.64 mm) ve
Braulio (146.49 mm) cesitleri izlemistir. En diisitk bogum aras1 uzunlugu ise Excellent (125.98mm)
¢esidinden elde edilmistir. Darvishi (2009)’nin yaptigi ¢alismada bogum aras1 uzunlugu en yiiksek 96.50
mm ile Pollanum ¢esidinde belirlenirken, en diigiik bogum arasi uzunlugu 32 mm ile Liberta ¢esidinde
saptamistir.

Ana sapta bogum sayisi (adet)

Cizelgeden de goriildiigii gibi ana sapta bogum sayisina ait ortalamalar 4.00-5.00adet arasinda degismis
ve cesitler arasinda istatistiksel olarak dnemli farkliliklar bulunmustur. Arastirmada en yliksek ana sapta
bogum sayisi Pollanum (5.00 adet) ¢esidinden elde edilmistir. Bunu Alberto (4.67 adet) ve Excellent
(4.67 adet) cesitleri izlemistir. En diisiik ana sapta bogum sayis1 ise 4.00 adet ile Bogueano, Braulio,
Devis, Hellen, Medoacus, Trinova ve Udine ¢esitlerinden elde edilmistir.

Sonuclar

Bu aragtirma, 11 farkli tek yillik ¢im (Lolium multiflorum Lam.) ¢esidinin bitkisel 6zelliklerini
belirlemek amaciyla, 2016-2017 yetistirme sezonunda Kahramanmaras Siitcii imam Universitesi, Ziraat
Fakiiltesi, Tarla Bitkileri Boliimii deneme alaninda yiiriitiilmiistiir. Arastirmadan elde edilen verilere
gore, Kahramanmaras kosullarinda tek yillik ¢im (Lolium multiflorum Lam.) cesitlerinin bitkisel
ozellikleri bakimindan bayrak yaprak uzunlugu, ana sapta bogum sayisi haricinde aralarinda 6énemli bir
farklilik olmadig1 goriilmiistiir. Tek yillik ¢im gesitlerinde bolge kosullarina adaptasyonunun tam olarak
saptanmasi i¢in benzer arastirmalarin birkag yil daha siirdiiriilmesi uygun olacaktir.

Tesekkiir
Bu ¢aligma Kahramanmaras Siitcii Imam Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
finansal olarak desteklenmistir (Proje Numarasi: 2017/1-19 YLYS).

Not
Bu bildiri Ziraat Yiiksek Miihendisi Mustafa Nur Tassever’in yiiksek lisans tez ¢alismasinin bir
boliimiinden hazirlanmustir.

Kaynaklar

Acikgdz, E. (1982). Adi Otlak Aynginda Bazi Morfolojik ve Tarimsal Ozellikler ile Cigek Biyolojisi
Uzerine Arastirmalar. A. U. Zir. Fak. Yayinlari, 802, Bilimsel Arastirma ve Inc. 475, 62 s.
Akyildiz, AR. (1984). Yemler Bilgisi Laboratuvar Kilavuzu. Ankara Universitesi Ziraat Fakiiltesi
yayinlari, 895, Ankara.

Anonim. (2016). KSU USKIM Toprak Analiz Sonuglar1. Kahramanmaras.

Anonim. (2018). Meteoroloji Isleri il Miidiirliigii 2016 ve 2017 Yili Raporlari. Kahramanmaras.

Anonim. (2019). Bugdaygil Yem Bitkileri Tarmmsal Degerleri Olgme Teknik Talimati.
https://www.tarimorman.gov.tr/BUGEM/TTSM/Belgeler/Duyuru%20Belgeleri/2019/%C3%A7
ay%C4%B 11%20mera/bu%C4%9Fdaygil%20yem%20bitkileri.pdf. Erisim Tarihi: 19.05.2019.

Baytekin, H., Kizilsimsek, M., & Demiroglu, G. (2009). Cim ve Ayrik Tirleri s. 561-572. Editor: R.
Avcioglu, R. Hatipoglu, Y. Karadag. Yem Bitkileri Genel Boliim Cilt III. Tarim ve Koyisleri
Bakanlig1 Tarimsal Uretim ve Gelistirme Genel Miidiirliigii, Izmir.

Darvishi, A. (2009). Baz1 tek yillik ¢im (Lolium multiflorum Lam.) ¢esitlerinin morfolojik 6zellikleri ve
yem verimleri. Ankara Universitesi, Fen Bilimleri Enstitiisii, Yiiksek Lisans Tezi, Ankara, 58s.

El¢i, S. (2005). Baklagil ve Bugdaygil Yem Bitkileri. T.C. Tarim ve Kdyisleri Bakanlig1 Yayinlari:
ISBN 975407189-6, Istanbul.

134




Erbas, O.D. (2012). Yulaf (Avena sativa L.) Genotiplerinin Tarimsal ve Baz1 Kalite Ozelliklerinin
Belirlenmesi. Bozok Universitesi. Fen Bilimleri Enstitiisii, Yiiksek Lisans Tezi, Yozgat, 100s.

Gengkan, M.S. (1983). Yem Bitkileri Tarimi, Ege Universitesi Ziraat Fakiiltesi Yayinlart No:467, izmir,
519s.

Kurt, O. (1978). Orta Anadolu kirag kosullarinda bir yapay mera karisimimin tohum oranlar1 iizerinde
arastirmalar. Ankara Univ. Ziraat Fak., Doktora Tezi, Ankara, 86 s.

Pak, M. (2019). Azotlu Giibre Dozlarinin Baz italyan Cimi (Lolium multiflorum Lam.) Cesitlerinin Ot
Verimi ve Kalitesi Uzerine Etkileri. Isparta Uygulamali Bilimler Universitesi, Fen Bilimleri
Enstitiisti, Isparta, 39s.

SAS 9.3. (2013). SAS User Guide, Copyright © 2013, SAS Institute Inc., Cary, NC, USA,

135




Productivity and Meat Quality of Broiler Chickens Using a Feather Feed Meal

Larisa CAISIN*, Ludmila BIVOL, Jehad Aljabar Hassan AL KHATIB

Department of Animal Resources and Food Safety, Faculty of Agricultural, Forestry and Environmental
Sciences, Technical University of Moldova, bd. Stefan cel Mare si Sfant 168, Chisinau, Moldova, MD-2004

*Corresponding author: larisa.caisin@mpasa.utm.md

Abstract

Poultry industry has emerged as the fastest growing segment not only in the livestock sector but also in
the agriculture as a whole and the most important challenges for this direction is to enhance bird
productivity while remaining economically and environmentally sustainable. One of the biggest hurdles
for poultry is the high cost and variation in the quality of feed ingredients.

Dietary specifications and nutritional strategies are core for optimized poultry performance. Increasing
the efficiency of broiler feeding is fundamental to sustainable poultry intensification. The potential of
feed additive-based nutritional strategies dietary administration of protein organic substances is
critically in the light of their role in supporting the sustainable intensification of this crucial livestock
sector.

The objective of this study was to investigate the effect of feeding varying levels of feather meal as a
protein source on feed intake, body weight, average daily gain, feed conversion ratio and carcass
characteristics of broiler chickens.

During the research, broiler chickens "COBB-500" of one-day-old age were used and were divided into
5 groups (one control and four experimental, 20 heads per group). The chickens of the control group
(CG) received basic compound feed (BC), while the experimental groups received BC with the addition
of various levels of protein meal from feathers. Parameters measured were Feed Intake (FI), Body
Weight (BW) and Average Daily Gain (ADG).

Keywords: body weight, broiler chickens, feather meal, feed conversion, meat quality

Introduction

Modern industrial poultry farming uses highly productive hybrid poultry for the production of eggs and
meat, which makes high demands on the complete people nutrition. Sustainability approach of broiler
production toward feed efficiency lies on understanding dietary formulation approach of amino acids
and energy that promote optimal nutrient utilization and minimal nutrient output to environment. The
growth demands and body composition changes associated with increased protein gain in current
broiler’s meat brought also fulfilling by the genetic progress. The main requirements for compound feed
for chickens are to fully meet their needs in all nutrients, to obtain more products with high with high
feed conversion. Protein sources are the second largest component of practical poultry diets. In poultry
nutrition, most attention is given to protein products, due to the importance of protein as a major
constituent of the biologically active compounds in the body.

Broilers have high dietary protein requirements, so identification of the optimum protein concentration
in broiler diets, for either maximizing broiler performance or profit, requires more knowledge about
birds' requirements for protein effects on the birds' growth performance and development. It also
requires knowledge about the protein sources available that can be used in poultry diets Beski, Sleman
S.M. et al. 2015.

The mainstream commercial poultry industry uses a limited number of ingredients to produce protein;
they are limited in distribution and tend to be more expensive than energy sources. Legumes used in
animal feed as a source of protein-soybeans, lupins, peas, vetch fodder beans are characterized by a high
content of protein, fats and carbohydrates. Compared to cereals (wheat, corn, barley), legumes have two
or three times more protein and amino acids, fat and fatty acids, but less carbohydrates. The
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concentration of protein in the grain of legumes ranges from 20 to 40%, which determines their value
as a protein feed. Soybean seed is the premier protein source used by the poultry industry Andrianova,
E.N. et al. 2012, Andrianova, E.N. et al. 2013, Stele, A.L. 2012, Stele, A.L. 2015.

Increasing the efficiency of using protein from feed products depends not only on the balance of the diet
in terms of the content of essential nutrients, in particular amino acids, but also on their availability. The
protein source used in feed formulation influences the productive performance and the gut microbiota
composition of broilers. The benefits of the selected protein on animal growth are related to their
inclusion level, digestibility and amino acid profile Beski, Sleman S.M. et al. 2015.

The tightening of requirements for the use of genetically modified soybeans and its complete ban in
animal feed in some EU countries stimulate interest in vegetable protein sources, and above all in other
protein sources. The problem of studying the use of alternative protein sources has received increasing
interest in recent years. On August 2021, Commission Regulation (EU) 2021/1372 repealing the ban on
feeding non-ruminant farmed animals with animal-derived protein was published in the Official Journal
of the European Union. This implies that in poultry nutrition may be used meat and bone meal (animal
protein), blood products (animal protein) and insect-derived protein. This alternative makes it possible
to formulate feed with these raw materials including animal protein if their price is favorable when
compared to other protein  sources  https://nutrinews.com/en/animal-protein-in-poultry-
feed/?reload=yes? reload=yes. The animal industries, including the poultry industry, yield by-products
that are also useful sources of protein.

A significant reserve in terms of protein content is represented by feather flour, nutritive value of
feathers makes it suitable and inexpensive animal and poultry feed. The main component of feather is
keratin, a mechanically durable and chemically unreactive and insoluble protein, which render it difficult
to be digested by most proteolytic enzymes. Keratin is resistant to enzymatic digestion by plant, animals
and many known microbial proteases due to insoluble nature. Feathers having only 10% parts which is
not Kkeratin, rest 90% is resistant to degradation by common peptidases. This resistance is due to
constituent amino acid composition and configuration that provide structural rigidity Mazotto A.M., et
al. 2011. Feathers are hard waste products, mainly composed of hard (3-keratin.

Feathers degradation through keratinolytic microorganisms has been considered as an important method
for efficient bioconversion, nutritional enhancement and eco-friendliness. The conversion of the keratin
contained in the waste into a form accessible for digestion and assimilation is of great importance when
using animal protein and for solving environmental problems. However, feathers are currently utilized
on a limited basis as a dietary protein supplement for animal feed because feather meal production is an
expensive process, requiring significant amounts of energy.

In recent years, the direction of developing technologies has been actively improving and including
enzymatic processing of feathers to increase the availability of its protein. One of the new feather
processing technology and ecological one, based on biotechnologies and state-of-the-art physical-
mechanical, is a new treatment method development by “Terafix Ltd. This study was aimed the
investigate the nutritional potentials of feather meal, which was produced by new technology and
especially as it affects carcass yield and meat quality attributes of broiler chickens.

Materials and Methods

Scientific research was carried out in the Department of Management of livestock products and agri-
food safety of the Technical University of Moldova. The studies were carried out in accordance with the
methodology adopted when studying the issues of rearing technology, productivity, poultry health and
the quality of the products obtained. To achieve the set goal and solve individual problems, standard
zootechnical, biochemical and statistical research methods were used.

The material used in this study was 100 broiler chickens with mixed-sex. During growth, the chickens
were fed according to the recommendations for rearing the COBB 500 cross Imangulov, I. A. et. al.
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2004. The main feed for the control group included such ingredients as wheat, corn, sunflower meal,
soybean meal, fishmeal, vegetable oil, premix, maluses. The main compound feed for broiler chickens
was used during the rearing period in accordance with nutritional requirements Kalasnicov A., et al.
2003. The chickens were fed according to differentiated periods: starter feed (from 1 to 14 days), grower
(from 15 to 35 days) and finisher. The chickens of the control group received the basic compound feed
(BCF), while the experimental groups, instead of fishmeal, included different levels of feather meal
(FM) in accordance with the experimental scheme (Table 1).

Table 1. Scheme of Experience

Groups Number of heads Feeding features
CG 20 Basic compound feed (BCF)
EG, 20 BCF + 1,5% feather meal
EG, 20 BCF + 2,5% feather meal
EG 3 20 BCF + 3,5% feather meal
EG, 20 BCF + 4,5% feather meal

The experimental feed and water were supplied ad libitum. Routine vaccination and necessary
medication schedule as applicable to the experimental location were administered.

Data were collected and recorded on daily basis on the feed offered, left over, feed intake and weekly
basis on body weight and flock uniformity. All measurements were in grams (g) except otherwise stated.
The growth parameters were estimated as follow:

Initial Weight = Weight of the experimental animals at the start of the feeding period;Average daily feed
intake (ADFI) (g/bird/day) = cumulative feed intake / (number of birds x number of days);
Average daily gain (ADG) (g/bird/day) = final weight gain-initial weight/number of days:

Final weight = Initial weight
Final Weight = Weight of the experimental No. of feeding days animals at the end of the
feeding period:

After slaughter, the carcasses of broiler chickens were subjected to anatomical and morphological
cutting. The organoleptic evaluation of broiler meat and meat broth was carried out by the tasting
commission Imangulov, I. A. et. al. 2004.

The data obtained in the course of the research were analyzed statistically by using the method of
variation statistics Plohinschi N., 1969.

Results and Discussions

Livestock growth performance can be measured through parameters of feed consumption, body weight
gain and feed conversion Hafid H. 1998, Hafid, H. 2006, Hafid, H., et. al. 2010. During the experiment,
the chickens of all five groups were kept and fed with the basic combined feed, depending on the age of
the chickens, in accordance with the feeding norms Kalasnicov A., et al. 2003, (Table 2). In the starter
period, the nutritional value of the feed in terms of the metabolic energy content varied in broiler
chickens’ groups from 2900.0 to 2920.0 kcal with a protein level of 21.32 to 21.44g; during the growth
period, the level of metabolic energy was 2950.0 kcal, and protein from 19.38g to 19.57g and in the
final period (finish) the energy concentration was 2980.0 kcal and protein from 18.02g to 18.10g.
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Table 2. The structure of combined feed

Ingredients | %
Starter phase
Corn 49,3
Wheat 12,9
Soy meal 22,2
Sunflower meal 7,1
Fish meal 15
Soybean ail 2,5
Premix 2.0
Chalk 2,5
Grower phase
Corn 50.0
Wheat 15,2
Soy meal 20.0
Sunflower meal 7.0
Fish meal 1.0
Soybean oil 2,3
Premix 2
Chalk 2,5
Finisher phase
Corn 52.0
Wheat 14,9
Soy meal 18.0
Sunflower meal 7.0
Fish meal 1.0
Soybena oil 2,3
Premix 2.0
Chalk 2,8

One of the most important indicators of the effectiveness of a feed use is the study of its effect on the
growth rate of broiler chickens. According to the results of the experiment, it was found out that the
dynamics of the body weight of chickens for the entire growing period, at the beginning of the
experiment the weight was on average within 48.0-49.5¢; in the starter period the body weight of broiler
chickens was on average in the control group 287.4g and in the experimental groups the broiler’s mass
varied between 284.79 and 292.41g, the largest increase was observed in the second group (EG.-
162.7g).

At the end of grower phase the chicks weighed 638.53g in EG., with their largest mass from
experimental group in EG, — 660.07g, while the chickens in CG weighed an average of 661.22g. At the
end of the finisher phase period, the chickens of all groups that received the feed protein meal weighed
in the range of 1812.5g and 1927.55g. The weight of the chickens in EG; was the greatest, followed by
the chickens from EG,, where the weight was 1893.75g, the broilers from CG averaged was 1869.7¢,
and the chickens from EG4 weighed the least - 1812.50g. Thus, the mass of chickens in EG; feed feather
meal in the amount of up to 1.5%, was higher than the control by 57.85g or 3.09% higher than in the
control (Table 3).
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Table 3. Body weight of broiler chickens, g

Periods

Groups | At the beginning Starter Grower Finisher

of the experiment phase phase phase
CG 49.0+£0.93 287.0+7.37 661.2+16.12 1869.7+44.57
EG: 48.5+0.82 292.44+9.06 660.1£16.92 1927.5+39.20
EG; 49.5+0.95 292.0+7.57 652.8+16.97 1893.74+28.77
EGs 47.0£1.05 285.7+4.31 640.8+12.41 1819.1+£36.91
EG4 48.0+0.92 284.8+5.33 638.5+17.58 1812.5427.21

The meat productivity was estimated by means of a control slaughter of 3 heads from each group. The
killing output was calculated according to the generally accepted formula (Table 4).

Table 4. Morpho-productive parameters of broiler chickens

. The weight of the chicken before Mass of the half-eviscerated
Groups Indicators
slaughter, g carcass, g
X +5x 1866.67+176.39 1454.00+£165.16
CG S+Ss 305.505+124.75 286.061+£116.81
V+Sv 16.366+6.68 19.674+8.03
X +5x 2060.00+90.74 1620.67+94.63
EG: S+Ss 157.162+64.17 163.897+66.92
V£Sv 7.629+3.11 10.113+4.13
X +Sx 1864.3+43.50 1498.33+39.33
EG: S+Ss 75.341+30.76 68.127+27.82
V+Sv 4.041£1.65 4.547+1.86
X +Sx 1884.00+27.74 1508.33+47.18
EG; S+Ss 48.041+£19.62 81.709+33.36
V+Sv 2.549+1.04 5.417+£2.21
X £5x 1896.67+98.38 1496.33+94.81
EG4 S+Ss 170.391+69.58 164.214+67.05
V+£Sv 8.983+3.67 10.974+4.48

When slaughtering chickens, despite the higher carcass weight of chickens from EG; and EGy, the
slaughter yield in these groups was lower than in EG; by 1.82 and -1.58%, respectively, which indicates
a higher growth rate of chickens in the second experimental group (Figure 1). Chickens slaughter
showed the superiority of the broilers of the experimental groups, both in body weight before slaughter
and in carcass weight and slaughter output. The best results were obtained when the chickens of the
second experimental group were slaughtered.
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Figure 1. Slaughter yield, %

In order to establish the functional load on the internal organs of the consumed feed flour, the mass of
the edible organs, in particular the liver, heart, and the muscular part of the stomach, was determined in
the broiler chickens of the experimental and control groups (Table 5).

The mass of the indicated internal organs in almost all experimental groups was greater relative to the
control. The established differences are due to the positive effect of the inclusion of feed feather meal

in chicken feed.

Table 5. The weight of internal organs of broiler chickens

. Glandular
Groups | Indicators I—!eart L_|ver MUSCUI?W stomach weight,

weight, g weight, g stomach weight, g 9

X +5x 9.33+2.03 39.3343.76 20.00+4.00 12.00+5.57

CG | S+Ss 3.51241.43 6.506+2.66 6.928+2.83 9.643+3.94
V£Sv 37.627+15.36 16.541+6.75 34.641+14.14 80.363+23.30

X £5x 13.33+0.33 47.00+.51 21.66+4.98 29.67+13.30

EG: | S+Ss 0.577+0.24 11.269+4.60 8.6243.52 23.028+9.40
V+Sv 4330+1.77 23.977+9.79 39.792+16.25 77.625+22.51

X £5x 11.00£1.73 38.33+3.18 26.66+5.61 33.00+13.05

EG. | S+Ss 3.000+1.22 5.5074+2.25 9.71+3.97 22.605+9.23
V+Sv 27.273+11.14 14.367+5.87 36.422+14.87 68.500+19.86

X £Sx 11.67+0.88 37.00+3.05 20.66+2.19 16.67+2.03

EGs | S+Ss 1.528+0.62 5.291+2.16 3.79+1.55 3.511+1.43
V4Sv 13.093+5.35 14.301+5.84 18.319+7.48 21.071+6.11

X +5x 13.00+1.15 39.67+6.23 27.66+4.37 19.00+6.11

EGs | S+Ss 2.000+0.82 10.785+4.40 7.57+3.09 10.583+4.32
V+£Sv 15.385+6.28 27.191+11.10 27.368+11.17 55.700+16.15

*P<0.1

The absolute chicken’s liver weight in the CG was 1.17 times lower compared to the EGy, but higher
than in EG; 1.15 times, in EG3 1.36. The mass of the heart and muscular stomach in the groups did not
differ significantly.

The meat qualities of broilers are characterized mainly by the degree of development of the pectoral and
femoral muscles, which determines the consumer qualities of carcasses. Recently, lean meat of farm
animals, including poultry, has been in the greatest market demand. Reducing the level of fat in broiler
meat improves its technological characteristics when processed into minced meat and meat semi-
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finished products Tutelyan V. A, et. al. 2008. This trend was revealed in the analysis of chicken meat
of the 4th and 5th experimental groups.

According to the results of the chemical analysis of poultry meat, it was found out that in those groups
where the chickens received feather protein supplement as part of the compound feed, a higher moisture
content, a higher protein content were observed, and the amount of fat in the meat in EG1, EG;, EG3
and EG4 was less in comparison with the control by 0.55%, 0.36%, 0.74% and 0.18%, respectively
(Table 6).

The largest amount of protein in the meat of broiler chickens was found in the second experimental

group, where the additive was used at a dose of 2.5%. According to this indicator, chickens from the
first, third and fourth experimental groups were somewhat inferior to them.

Table 6. Chemical analysis of the broiler chicken’s meat of cross Cobb-500

Indicators Experimental groups

CG EG: EG; EG; EG,
Dry substance, % 24.01 23.28 23.67 23.05 22.55
Crude protein, % 18.95 17.94 20.94 20.45 19.39
Crude fat, % 2.69 2.03 2.17 2.11 2.07
Crude ash, % 1.10 1.05 1.03 1.02 1.01
Water retention capacity, % 2.38 2.70 2,37 2.82 2.73
Color intensity, un. 94.17 70.33 68.33 45.00 69.17

It should be noted that difference was also established between the first and fourth experimental groups
in favor of the first group. With an increase in the dose of feed feather meal, the protein content in meat
decreases, but remains significantly higher than in the meat of chickens from the control group.

The difference found on moisture and protein content in breast meat can be explained by the slow growth
rate of the chickens, higher moisture and lower protein content has been reported in fast growing
commercial broilers. Reference Muller, S.K. 2018 reported high moisture and low CP content (g/kg) in
fast-growing commercial broilers (Ross PM3) than traditional dual-purpose breeds.

Differences in the biochemical processes involved in metabolism between fast and slow growing birds
can affect meat composition. The values of humidity and CP content in the breast were in the range
specified in Dalle, Z.A., et al 2020, for commercial broilers (Figure 2).

The high content of ethereal extract (EE) in the meat of the breed's breast is consistent with data Choo,
Y.-K., et al 2014, which noted a higher fat content in broilers than in traditional dual-purpose breeds.
The low EE content and high CP content in chicken breast is an important observation regarding meat
quality.
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An important role in assessing the quality of meat belongs to organoleptic indicators-appearance, color,
taste, smell and texture. The organoleptic properties of meat are determined by genetic factors (species,
breed, phenotype, genotype, type of muscle tissue, etc.); technological factors (microclimate, nutrition,
feed composition, weight and age at slaughter, transportation and slaughter conditions), post-slaughter
carcass processing (storage temperature, shelf life); culinary factors (method of cooking meat).
The organoleptic evaluation of the broth indicators was carried out according to several indicators,
according to color, transparency, taste, aroma, smell and saturation. It was found out that there were no
significant differences in organoleptic properties between meat and broth samples in all five
experimental groups; according to the results of the points scored, the taste of poultry broth in EG3
turned out to be the best, followed by EG; and EG..

Table 7. Organoleptic indicators of meat and broth

. Groups
Indicators
CG EG: EG; EGs; EG,
Broth evaluation
Colour / Transparency 8.00 8.67 8.33 8.72 8.44
Taste 8.33 8.33 8.33 8.33 8.22
Aroma / Smell 7.56 8.78 8.22 8.76 8.39
Saturation 8.11 8.48 8.22 8.58 8.44
Total 32.00 34.26 33.10 34.39 33.49
Meat taste evaluation

Type 8.13 8.75 8.31 8.25 8.50
Aroma / Smell 8.25 8.75 8.50 8.44 8.50
Taste 8.00 8.75 8.56 8.75 8.75
Tenderness 8.00 8.75 8.44 8.60 7.75
Juiciness 8.25 8.63 8.50 8.33 8.00
The number of points 40,63 43,63 42,31 42,37 41,5

The meat was judged by taste, smell/aroma, tenderness and juiciness. Chick pectoral muscle samples of
EG; (pleasant color and uniformity, combined with rich aroma) were highly rated for meat quality,
followed by meat samples from EGs, followed by meat samples from EG; (Table 7).

Conclusion
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It can be concluded that feather meal is an excellent source of high-quality protein. The easy availability
of raw materials for the production of this coma and cost-effective processing methods may make it the
most promising protein-rich poultry feed. Considering the price, the effective use of feather meal can
certainly increase the amount of meat; therefore, a cost-effective protein-rich feed ingredient.
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Oz

Bu calismanin amaci, Diyarbakir ili kurak kosullarinda yakamoz bugday ¢esidinin azotlu ve fosforlu
giibre ihtiyacinin belirlenmesidir. Tarla denemesi Diyarbakir ili Silvan Ilgesi ¢iftci sartlarinda tesadiif
bloklarinda faktoriyel deneme desenine gore 3 tekrarlamali olarak yiiriitiilmustiir. Azotlu giibre 0, 4, 8
ve 12 kg N/da fosforlu giibre 0, 5 ve 10 kg P2Os/da dozlarinda uygulanmistir. Denemede azotlu giibre
amonyum siilfat (%21 N) ve fosforlu giibre triple siiper fosfat (%42-44 P,Os) formlarinda uygulanmistir.
Aragtirma sonuglarina gore, artan azot dozlar1 biyolojik verim, tane verimi, sap verimi, bitki boyu,
metrekarede basak sayisi, basakta tane sayisi, hasat indeksi, hektolitre agirligi, tane protein orani ve
protein verimini dnemli diizeyde artirmis, fakat bin tane agirligina olan etkisi dnemli bulunmamustir.
Artan fosfor dozlari, biyolojik verim, sap verimi ve bitki boyunu onemli diizeyde etkilemistir. Bu
sonuglara gore, Diyarbakir kuru kosullarinda verim ve verim kriterleri birlikte diisiiniildiigiinde,
yakamoz bugday cesidi i¢in 8 kg N/da ve 5 kg P2Os/da dozlarinin uygun oldugu belirlenmistir. Bu giibre
dozlarinin uygulanmasi durumunda 524 kg/da tane verimi ve 865 kg/da sap verimi elde edilebilecegi
belirlenmistir.

Anahtar kelimeler: Diyarbakir, bugday, giibreleme, azot, fosfor, verim

The Determination of Nitrogen and Phosphorus Fertilizer Requirement of Wheat in
Diyarbakir Conditions

Abstract

The aim of this study is to determine the nitrogen and phosphorus fertilizer needs of Yakamoz wheat
variety in the arid conditions of Diyarbakir province. The field experiment was carried out in the farmer
conditions of Diyarbakir province in randomized blocks according to the factorial experiment design
with 3 replications. Nitrogen fertilizer was applied at doses of 0, 4, 8 and 12 kg N/da and phosphorus
fertilizer at doses of 0, 5 and 10 kg P.Os/da. In the experiment, nitrogen fertilizer was applied in
ammonium sulfate (21%) and phosphorus fertilizer in triple super phosphate (42-44 P,0Os) forms.
According to the results of the research, increasing nitrogen doses significantly increased biological
yield, grain yield, stem yield, plant height, ear number per square meter, grain number per ear, harvest
index, hectoliter weight, grain protein ratio and protein yield, but the effect of nitrogen fertilization on
thousand grain weight was not found significant. Increasing phosphorus doses significantly affected
biological yield, stem yield and plant height. According to these results, when yield and yield criteria
are considered together in Diyarbakir dry conditions, 8 kg N/da and 5 kg P205/da doses were
determined to be appropriate for Yakamoz wheat variety. It has been determined that 524 kg/da grain
yield and 865 kg/da straw yield can be obtained in case of application of these fertilizer doses.
Keywords: Diyarbakir, Wheat, Fertilization, nitrogen, phosphorus, yield

Giris

Diinya genelinde ana gida maddesi olarak tiiketilen bugday, insan beslenmesinde ihtiya¢ duyulan
karbonhidratlarin karsilanmasinda birinci sirada bagvurulan bir tarim {irliniidiir. Sinirli olan tarim
alanlarimizda niifusun beslenme ihtiyacini karsilamak i¢in bugday verimini artirmak oldukg¢a 6nemlidir.
Bugday sadece karbonhidrat kaynagi olarak degil aym1 zamanda tanelerinden elde edilen gida tiirevleri
insan beslenmesinde, saplar1 da hayvan beslenmesinde kullanilmaktadir. Ulkemizde tarim arazilerinin
son siirina gelinmis olmasi ve bir kisminin da tarim dis1 amaglarla kullanilmasi bitkisel {iretimi azaltan
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onemli faktorler olarak goriilmektedir. Yorenin iklim ve toprak sartlarina uygun cesit secimi,
hastalik/zararlilarla miicadele tedbirleri ve dogru miktar/cesitte giibreleme ile birim alandan elde edilen
iiriin miktar1 artirilabilir. Bugday, tek yillik bir bitki olmakla beraber hemen hemen her tiirlii iklim ve
toprak kosullarinda yetisebilecek ¢ok sayida ¢esitleri bulunmaktadir. Bugday diinyada ve Tiirkiye’de en
cok iiretilen tarim tiriiniidiir. Tarim ve Orman Bakanlig1 verilerine gore, 2020 yilinda tilkemizde bugday
iiretimi 20.5 milyon ton ve dekara verim 296 kg/da’dir (Anonim, 2018a).

Cizelge 1. Tiirkiye’de 2010-2017 yillarinda bugday ekim alani, iiretim ve verimleri

Ekilen Alan (Dekar) Uretim (Ton) (Kg/da)
Yillar Toplam Tahil Bugday Toplam Tahil Bugday Verim
2010 121002 714 81 034 000 32772550 19 674 000 243
2011 119 034 352 80 960 000 35202073 21 800 000 269
2012 112 933 013 75296 394 33377430 20 100 000 267
2013 115 403 221 77 726 000 37 489 268 22 050 000 284
2014 117 265 268 79192 084 32714 157 19 000 000 240
2015 117 132 230 78 668 874 38 637 138 22 600 000 287
2016 114 652 688 76 719 448 35281 164 20 600 000 269
2017 111 080 325 76 688 785 36 132 767 21 500 000 280

Anonim, 2018a.

2017 yili itibari ile toplam tahil alani igerisinde, bugday ekim alanlarinin pay1 % 69, bugday tiretiminin
toplam tahil tiretimindeki pay1 ise % 60 civarindadir (Cizelge 1).

Farkli iilkelerde yapilan arastirmalarda, giibrelemenin {iriin artisindaki payinin yaklasik %60 civarinda
oldugu belirlenmistir. Ulkemizde ekim alam ve iiretim olarak birinci sirada yer alan bugdayda
giibrelemenin etkisi konusunda pek ¢ok arastirma yapilmistir. Bugday bitkisinin giibre ihtiyaci, toprak
ve iklim sartlarina gore degisebildigi gibi, yetistirilen bugday ¢esidine gore de degismektedir (Kaplan-
Evlice ve ark., 2008; Simsek, 2012; Atar ve ark., 2017). Bu konuda yapilan arastirmalar bugday
bitkisinin, azotlu ve fosforlu giibre ihtiyacinin her bir yore i¢in ve kullanilan bitki ¢esidine gore ayr1 ayri
belirlenmesi ihtiyacini ortaya koymaktadir. Aydogan-Cifci ve Dogan (2013) tarafindan, Bursa ekolojik
kosullarinda 2 farkli bugday ¢esidi ile iki yil siire ile yapilan arastirmada, Gediz-75 bugday ¢esidi i¢in
uygun azot dozunun 16 kg/da, Flamura -85 ¢esidi i¢in ise uygun azot dozunun 17 kg/da oldugu
belirlenmistir.

Cizelge 2. Diyarbakir' da 2011-2017 yillarinda bugday iiretim miktari (ton)
Yillar 2011 2012 2013 2014 2015 2016 2017
Bugday (ton) 1.113.989 1.042.182 1.248.686 1076.609 1.192.796 1.151.524 1.129.383
Anonim, 2018b.

Bugday 2017 verilerine gore Giineydogu Anadolu bélgemizdeki en biiyiik illerimizden biri olan
Diyarbakir’da en ¢ok ekilen tarim iiriiniidiir. Bugday ekim alan1 3.5 milyon dekar, {iretimi ise 1,1 milyon
ton (Cizelge 2) olurken bugday verimi ise 320 kg civarindadir. Bu verim Tiirkiye ortalamasinin bile
ustiindedir (Bayar, 2017).

Beslenmede ihtiyag duydugumuz karbonhidratlarin karsilanmasi i¢in ilk sirada bagvurulan bir tarim
iriinli olan bugdaymn da beslenmeye ihtiyact vardir. Bugday bitkisi besin ihtiyacim1 topraktan
karsiladigindan, topraklarda bulunan alinabilir besin elementlerinin yeter diizeyde olmasi istenir fakat
iilke topraklarimiz azot ve fosfor acisindan yeter diizeyde degildir. Bugdaylarin azotlu ve fosforlu
giibrelemesi sonucu birim alandan alinan verimlerin artmasina neden olur fakat birim alandan alinan
verimi artirmada giibrelemenin yaninda giibrelerin dengeli ve etkili kullanimi da 6nemlidir.
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Cizelge 3. Tiirkiye’de 2011-2017 yillarinda kimyasal giibre kullanimi
2011 2012 2013 2014 2015 2016 2017

Toplam Kullamlan 9074 10148 11415 10694 10777 13925 13089
Giibre (Ton) 308 982 756 543 779 448 074
ooy S SW 1% Tl omeom o
ST B SR B BRI A
Potasl (%450 K:0) sio a6 a0 s 197 o3 oo

Anonim, 2018c.

Kimyasal giibre tiiketimi; 2011 y1linda yaklasik 9 milyon ton, 2017 yilinda 13 milyon tona yiikselmistir
(Cizelge 3). Ulkemizde giibre tiiketimi en fazla bugdayda olmaktadir. Yapilan hesaplamalar iilkemizde
tilketilen toplam giibre miktarinin yaklasik %38’inin bugday tariminda kullanildigim gostermektedir
(Kacar ve Katkat, 1999).

Bununla birlikte Tiirkiye bugday tiretiminde 2017 y1l1 verilerine gore Diyarbakir ilinin pay1 %5.3’tiir.
Diyarbakir’da bugday bitkisi i¢in azotlu gilibreleme konusunda bazi aragtirmalar yapilmistir (Kizilgeci
ve ark., 2016). Yakut (2011) Diyarbakir’da sulu sartlarda yiiriittiigii tarla denemesinde azotlu giibrenin
uygun verilme zamanini belirlemeye ¢alismistir. Arastirmaci farkli bugday genotipleri i¢in uygun azot
verilme zamanlariin yaris1 ekimle yarisi kardeslenme doneminde, 2/3 ekimle 1/3 kardeslenme
doneminde veya tamami ekimle birlikte olabilecegini belirlemistir.

Diyarbakir ilinde bugdayin giibrelenmesi hakkinda ¢esitli aragtirmalar yapilmakla birlikte, Yakamoz
bugday ¢esidinin giibre ihtiyacinin belirlenmesine yonelik arastirma yapilmamustir. Diyarbakir ili Silvan
ilgesinde son yillarda iiretimi en yaygin yapilan bugday cesitlerinin arasinda Yakamoz bugday cesididir.
Bu aragtirmanin amaci Diyarbakir ili Silvan ilgesi kuru sartlarinda Yakamoz bugday cesidi igin
uygulanmasi gerekli azotlu ve fosforlu giibre miktarlariin belirlenmesidir.

Materyal ve Yontem

Materyal

Denemede bitki ¢esidi olarak Yakamoz bugday ¢esidi kullanilmistir. Yakamoz beyaz ekmeklik bugday
¢esidi olup, saglam yapili, verim kapasitesi ve potansiyeli yiiksek, kilgikli ve erkenci bir cesittir.
Kurakliga ve soguga orta yatmaya ise dayaniklidir. Kardeslenmesi ytiksek, boyu 119 cm’dir. Sar1 pasa
ve kahverengi pasa orta, septoria hastaligina karsi ise olduk¢a dayaniklidir.

Bu denemede, azot kaynagi olarak amonyum siilfat (% 21N) giibresi, fosfor kaynagi olarak triple siiper
fosfat giibresi (%42-44 P,0s) kullanilmistir.

Arastirma yerinin konumu ve toprak ozellikleri

Bu tarla denemesi 2017/18 iiretim sezonunda Diyarbakir’in Silvan ilgesinde, ilgeye 12 km uzaklikta
bulunan Giiglii kdyiinde ciftei tarlasinda yiiriitiilmiistiir.
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Cizelge 4. Deneme alanm topraklarinin bazi fiziksel ve kimyasal 6zellikleri

Toprak Ozellikleri

Su ile Doygunluk, % 72
Tekstiir Killi
Toplam Tuz, % 0,13
pH 7,36
CaCOs, % 3,16
Organik Madde, % 1,63
Yarayish P, mg/kg 7.4
Degisebilir K, mg/kg 123
DTPA-Fe, mg/kg 2,83
DTPA-Mn, mg/kg 1,54
DTPA-Zn, mg/kg 0,28
DTPA-Cu, mg/kg 0,56

Deneme alanindaki topraga ait analizler GAP Uluslararas1 Tarimsal Arastirma ve Egitim Merkezi
Miidiirliigii ve Van Yiiziincii Y1l Universitesi Ziraat Fakiiltesi Toprak Bilimi ve Bitki Besleme
Laboratuarinda yapilmistir. Analiz sonuglarina gére deneme toprag killi biinyeli, tuzsuz, hafif alkali
reaksiyonlu, kiregli, organik madde, yarayish fosfor ve Zn miktar diisiik seviyede, degisebilir K, Fe ve
Cu miktarlarmin ise yeterli diizeyde bulunmustur.

Arastirma yerinin iklim 6zellikleri

Cizelge 5. Diyarbakir ilinin 2017-2018 ekim sezonu ile uzun yillar ortalamasina ait aylik iklim verileri.

Yagis Miktar1 (mm) Ortalama Sicaklik (°C)
2017-2018 Uzun Yillar 2017-2018 Uzun Yillar

Eyliil 0 3.9 16.6 249
Ekim 22.2 31.7 17.2 17.3
Kasim 21.2 53.8 10.0 9.5
Aralik 12.8 70.1 5.8 3.9
Ocak 86.6 70.1 5.2 1.6
Subat 86.4 67.8 7.6 3.6
Mart 11.6 65.7 12.4 8.3
Nisan 48.8 68.5 15.9 13.8
Mayis 157.8 42.8 19.4 19.2
Haziran 14.4 8.0 26.6 26.2
Temmuz 0 0.7 31.2 31.1
Agustos 0 0.4 31.5 30.4
Top./Ort. 462.7 483.5 17.8 15.8

Kaynak: Diyarbakir Meteoroloji Midiirliigii, 2018.
Yontem

Bu tarla denemesi, 17 Kasim 2017’de Diyarbakir’in Silvan ilgesinde ¢ift¢i tarlasinda tesadiif bloklarinda
faktoriyel deneme desenine gore ii¢ tekrarlamali olarak yiiriitiilmiis arastirmada azotlu ve fosforlu
giibrelerin artan dozlar1 denenmistir. Azotlu giibre 0, 4, 8 ve 12 kg/da N dozlarinda amonyum siilfat
giibresi (% 21N), fosforlu giibre 0, 5 ve 10 kg/da P,0s dozlarinda triple siiper fosfat giibresi (%42-44
P20s) kullanilarak uygulanmistir. Fosforlu giibrenin tamami ekimle birlikte banda, azotlu giibrenin
yarisi ekimle kalani kardeslenme doneminde uygulanmistir. Parsel biiyiikliigii 25 m? (2.5 m X 10 m)
olarak hazirlanmis ve denemede parseller arasi 1 m ve bloklar arasi 2 m yol birakilmistir. Parsellerimiz
4 azot ve 3 fosfor dozu ile ti¢ tekrarli olmak iizere toplamda 36 parseldir. Hasat 9 Haziran 2018’ de
yapilmustir.
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Bulgular
Biyolojik verim (kg/da)

Yakamoz bugday c¢esidinde azotlu ve fosforlu giibrelerin biyolojik verime etkisine ait varyans analiz
sonuclar1 Cizelge 6’da ortalama biyolojik verim degerleri ise Cizelge 7’de verilmistir. Artan azot
dozlarmin yakamoz bugday cesidinde biyolojik verime etkisi P<0.001 diizeyinde énemli bulunurken,
fosfor dozlarmin etkisi P<0.01 diizeyinde bulunmustur. Azot x fosfor interaksiyonun biyolojik verime
etkisi istatistiki olarak 6nemli bulunmamistir (Cizelge 6).

Cizelge 6.Yakamoz bugday ¢esidinde azotlu ve fosforlu giibrelerin verim ve verim kriterlerine etkilerine
ait varyans analiz sonuglari

Biyolojik Verim Tane Verimi Sap Verimi Bitki Boyu
Varyasyon
Kaynaklan S.D. K.O. F Degeri K.O. F Degeri K.O. F Degeri K.O. F Degeri
Azot Dozlar1 (N) 3 579165.7 51.6™" 757823 43.2"" 2382474 47.6™ 187.0 20.1™
Fosfor Dozlar: (P) 2 64521.3 5.74™  5074.1 2.89%  34353.6 6.86™ 61.4 6.6
NxP Interaksiyon 6 14699.8 1.3184 2828.6 1.615¢ 5385.5 1.085¢ 13.0 1.4%¢
Bloklar 2 3687.3 0.33% 422 0.02%¢: 4257.3 0.85%¢: 48.0 5.2"
Hata 22 11233.8 - 1755.8 - 5004.4 - 9.3
Genel 35 - - - - - -

Od: énemli degil, *: 0.05 diizeyinde dnemli, **: 0.01 diizeyinde 6nemli, ***: 0.001 diizeyinde énemli.

Cizelge 7.Yakamoz bugday cesidinde azotlu ve fosforlu giibrelemenin biyolojik verime etkisi (kg/da)

Azot Dozlar Fosfor dozlari, kg P,Os/da
kg N/da 0 5 10 Ortalama
0 676 765 808 750 ¢
4 943 1177 1184 1101 b
8 1190 1389 1373 1317 a
12 1271 1260 1221 1251 a
Ortalama 1020 b 1148 a 1147 a

a, b, c: Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve siitununda 6nemlidir
(P<0.05).

Giibrelenin 8 kg/da azot dozuna kadar artirilmasi, yakamoz bugday ¢esidinin biyolojik veriminde dnemli
bir artisa neden olmustur. En yiiksek biyolojik verim 8 kg/da azot dozunda 1317 kg olarak elde
edilmistir. Azot dozunun 12 kg/da ¢ikarilmasi ile elde edilen biyolojik verim, 8 kg/da azot dozuna gore
bir miktar diismesine ragmen iki azot dozunda elde edilen biyolojik verimler arasinda istatistiksel olarak
onemli bir fark goriilmemistir. Dekara 0, 5 ve 10 kg P,Osuygulamalart ile biyolojik verim sirasiyla 1020
kg, 1148 kg ve 1147 kg olarak belirlenmistir. En yiiksek biyolojik verim 1148 kg ile 5 kg P,Osdozunda
elde edilmistir. Dekara 5 kg’dan daha fazla fosfor uygulamasi biyolojik verimde 6nemli bir artigsa neden
olmamustir. Biyolojik verim degeri i¢in azot x fosfor dozu interaksiyonu dnemli bulunmamistir (Cizelge
7).

Tane verimi (kg/da)
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Silvan’da yagmura dayali kuru sartlarda yliriitiilen tarla denemesinde tane verimine azot dozlarinin
etkisi P<0.001 diizeyinde oOnemli bulunurken, fosforlu giibre dozlar1 ve azot x fosfor dozu
interaksiyonun etkisi 6nemli bulunmamistir (Cizelge 6).

Cizelge 8.Yakamoz bugday ¢esidinde azotlu ve fosforlu giibrelemenin tane verimine etkisi

(kg/da)
Azot Dozlar Fosfor dozlari, kg P,Os/da

kg N/da 0 5 10 Ortalama
0 274 320 302 299 ¢
4 351 436 435 407 b
8 467 524 521 504 a
12 503 473 456 477 a

Ortalama 399 438 429

a, b, c¢: Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve silitununda énemlidir
(P<0.05).

Dekara 0, 4, 8 ve 12 kg azot verilmesiyle tane verimi sirasiyla 299 kg, 407 kg, 504 kg ve 477 kg/da
olarak belirlenmigtir. En yiiksek tane verimi 8 kg/da azot dozunda belirlenirken, 8 kg ve 12 kg N
dozlarinda elde edilen tane verimleri arasinda fark 6nemli bulunmamustir. Dekara 0, 5 ve 10 kg fosfor
uygulamastyla tane verimleri sirasiyla 399 kg/da, 438 kg/da ve 429 kg/da olmustur. Farkli fosforlu giibre
dozlar1 tane veriminde istatistiksel olarak Gnemli bir artisa neden olmamistir. Azot x fosfor dozu
interaksiyonu istatistiki olarak 6nemli bulunmamistir (Cizelge 8).

Sap verimi (kg/da)

Calismada azotlu ve fosforlu giibrelerin sap verimine etkisine ait varyans analiz sonuglar1 Cizelge 6’da
verilmistir. Yakamoz bugday ¢esidinde artan azot dozlarinin sap verimine etkisi P<0.001 diizeyinde
onemli bulunurken, fosfor dozlarinin etkisi P<0.01 diizeyinde bulunmus olup, azot x fosfor dozu

interaksiyonu énemli bulunmamistir (Cizelge 6).

Cizelge 9.Yakamoz bugday cesidinde azotlu ve fosforlu giibrelemenin sap verimine etkisi

(kg/da)

Azot Dozlan Fosfor dozlari, kg P,Os/da
kg N/da 0 5 10 Ortalama
0 402 444 506 451 ¢
4 593 741 748 694 b
8 723 865 853 814 a
12 768 788 765 774 a

Ortalama 622 b 710 a 718 a

a, b, c: Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve stitununda 6nemlidir
(P<0.05).

Azot dozlarmin dekara 0, 4, 8 ve 12 kg uygulamalar ile sap verimi sirasiyla 451 kg, 694 kg, 814 kg ve
774 kg/da olarak belirlenmistir. En yiiksek sap verimi 8 kg/da azot dozunda belirlenirken, 8 kg ve 12 kg
N dozlarinda elde edilen sap verimleri arasinda fark 6nemli bulunmamistir. Dekara 5 P,Os/da diizeyinde
verilen fosforlu giibre sap verimini kontrole gore 6nemli miktarda artirmis, 5 kg ve 10 kg P20s
dozlarinda elde edilen sap verimleri arasinda fark Oonemli bulunmamistir. Azot x fosfor dozu
interaksiyonu istatistiki olarak énemli bulunmamistir (Cizelge 9).
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Bitki boyu (cm)
Denemede azot dozlarinin bitki boyuna etkisi P<0.001 diizeyinde 6nemli bulunurken, fosfor dozlarinin
etkisi P<0.01 diizeyinde Onemli bulunmustur. Azot x fosfor dozu interaksiyonu etkisi Onemli

bulunmamistir (Cizelge 6).

Cizelge 10. Yakamoz bugday cesidinde azotlu ve fosforlu giibrelemenin bitki boyuna etkisi (cm)

Azot Dozlar Fosfor dozlari, kg P.Os/da
kg N/da 0 5 10 Ortalama
0 80 82 80 8l ¢
4 84 89 88 87 b
8 85 93 92 91 a
12 89 89 93 91 a
Ortalama 85 b 89 a 89 a

a, b, ¢: Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve siitununda énemlidir
(P<0.05).

Azot dozlarinin dekara 0, 4, 8 ve 12 kg uygulamalari ile bitki boyu sirasiyla 81 cm, 87 cm, 91 cm ve 91
cm diizeyine ulagmistir. Dekara 8 kg’a kadar azot uygulamasinin artirilmasi bitki boyunda artiglara
neden olmus, fakat 12 kg/da azot dozu uygulamasi durumlarinda bitki boyunda herhangi bir artisa neden
olmamustir. Artan oranlarda fosforlu giibre uygulamalan kontrole gore bitki boyunu artirmis fakat 5
kg/da ve 10 kg/da fosfor dozlar1 bitki boyunda degisime neden olmamistir. Azot x fosfor dozu
interaksiyonu, istatistiki olarak 6nemli bulunmamustir (Cizelge 10).

Metrekarede basak sayisi (basak/m?)

Yakamoz bugday ¢esidinde azotlu ve fosforlu giibrelerin metrekarede basak sayisina etkisine ait varyans
analiz sonuglari Cizelge 11’de ortalama metrekarede bagak sayis1 degerleri ise Cizelge 12’de verilmistir.

Cizelge 11. Yakamoz bugday cesidinde azotlu ve fosforlu giibrelerin m?’de bagak sayisi, basakta tane
sayisi, bin tane agirligi ve hasat indeksine etkisine ait varyans analiz sonuglari

m?2de Basak Bagsakta Tane Bin Tane Hasat

Sayisi Sayisi Agirhig Indeksi

Varyasyon S.D F F K. F
Kaynaklar: . K.O. Degeri K.O. FDegeri K.O. Degeri O. Degeri
Azot Dozlari (N) 3 58383 6.07" 58.4 6.07" 14 0.50% 15.0  3.07"
Fosfor Dozlar (P) 2 8237 086 82 086 29 108 96 196%
NxP Interaksiyon 6 7155 0.745¢ 71 0.74% 24 0.91%- 55  1.12%
Bloklar 2 3914  041% 39 041% 157 584" 58  1.20%
Hata 22 962.3 - 9.6 - 27 - 49 -
Genel 35 i i - .- - -

0d: onemli degil, *: 0.05 diizeyinde 6nemli, **: 0.01 diizeyinde 6nemli.

Tarla denemesinde metrekarede basak sayisina artan azot dozlarinin etkisi P<0.01 diizeyinde 6nemli
bulunurken, fosfor dozlarinin ve azot x fosfor dozu interaksiyonunun etkisi 6nemsiz bulunmustur

(Cizelge 11).
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Cizelge 12. Yakamoz bugday g¢esidinde azotlu ve fosforlu giibrelemenin metrekarede basak sayisina

etkisi (basak/m?)
Azot Dozlar Fosfor dozlari, kg P.Os/da

kg N/da 0 5 10 Ortalama
0 323 332 306 320 b
4 354 343 369 355 a
8 369 368 408 382 a
12 361 349 372 361 a

Ortalama 352 348 364

a, b : Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve siitununda Snemlidir
(P<0.05).

Azot dozlarmin 0, 4, 8 ve 12 kg/da uygulamalari ile metrekarede basak sayisi sirasiyla 320 basak, 355
basak, 382 basak ve 361 basak olarak belirlenmistir. Denemede 8 kg/da dozuna kadar basak sayisinda
bir artis goriilmiis, ancak 4, 8 ve 12 kg/da azot uygulamalarinin basak sayilarinda meydana getirdigi
degisiklik istatistiksel olarak onemli olmamistir. Artan oranlarda fosforlu giibre dozlart metrekarede
basak sayisinda artig saglamigsa da bu artis istatistiki olarak 6nemli bulunmamaistir. Azot x fosfor dozu
interaksiyonu, istatistiki olarak 6nemli bulunmamis (Cizelge 12).

Basakta tane sayisi (adet)

Tarla denemesinde azot dozlarinin basakta tane sayisina etkisi P<0.01 diizeyinde 6nemli bulunurken,
fosforlu giibre dozlar1 ve azot x fosfor dozu interaksiyonunun etkisi 6nemli bulunmamistir (Cizelge 11).

Cizelge 13. Yakamoz bugday cesidinde azotlu ve fosforlu giibrelemenin basakta tane sayisina etkisi

(adet)
Azot Dozlan Fosfor dozlar, kg P,Os/da

kg N/da 0 5 10 Ortalama
0 32.3 33.2 30.6 320 b
4 35.4 34.3 36.9 355 a
8 36.9 36.8 40.8 38.2 a
12 36.1 34.9 37.2 36.1 a

Ortalama 35.2 34.8 36.4

a, b : Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve siitununda onemlidir
(P<0.05).

Denemede dekara 0, 4, 8 ve 12 kg N uygulamalar1 ile basakta tane sayisi sirasiyla 32 adet, 35.5 adet,
38.2 adet ve 36.1 adet olarak belirlenmistir. Basakta tane sayisi en fazla 8 kg/da azot dozunda
belirlenirken, 4 kg, 8 kg ve 12 kg N dozlarinda elde edilen basakta tane sayisi arasinda fark énemli
bulunmamistir. Artan oranlarda fosforlu giibre dozlar1 basakta tane sayisini etkilemis olsa da, basakta
tane sayisindaki degisim onemli bulunmamistir. Basakta tane sayisi en fazla 10 kg/da fosfor
uygulamasinda 36.4 adet olarak elde edilmistir. Azot x fosfor dozu interaksiyonu, istatistiki olarak
o6nemli bulunmamis (Cizelge 13).

Bin tane agirhgi (g)

Calismada bin tane agirligina artan azot, fosfor dozlar1 ve azot x fosfor dozu interaksiyonlarinin etkisi
onemli bulunmamstir (Cizelge 11).
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Cizelge 14. Yakamoz bugday cesidinde azotlu ve fosforlu giibrelemenin bin tane agirligina etkisi (g)

Azot Dozlan Fosfor dozlar, kg P,Os/da
kg N/da 0 5 10 Ortalama
0 36.4 37.6 34.7 36.2
4 35.8 36.8 36.4 36.3
8 35.9 36.8 37.0 36.6
12 36.5 35.7 34.8 35.7
Ortalama 36.2 37.0 35.7

Azot dozlarimin dekara 0, 4, 8 ve 12 kg uygulamalari ile bin tane agirligini sirasiyla 36.2 g, 36.3 g, 36.6
g ve 35.7 g olarak belirlenmistir. En yiiksek bin tane agirligi 36.6 g olarak 8 kg N dozunda belirlenirken,
0,4, 8 ve 12 kg N dozlarinda elde edilen bin tane agirliklar1 arasinda fark 6nemli bulunmamistir. Dekara
5 kg P2Os/da diizeyinde verilen fosforlu giibre bin tane agirligin1 kontrole gore artirmis olsa da fosfor
dozlarinin bin tane agirligina etkisi 6nemli bulunmamistir. Azot x fosfor dozu interaksiyonu, istatistiki
olarak 6nemli bulunmamais (Cizelge 14).

Hasat indeksi (%0)

Azotlu ve fosforlu giibrelerin hasat indeksine etkisine ait varyans analiz sonuglar1 Cizelge 4.6’da
verilmistir. Yiiriitiilen tarla denemesinde hasat indeksine azot dozlarinin etkisi P<0.05 diizeyinde énemli
bulunurken, fosforlu giibre dozlar1 ve azot x fosfor dozu interaksiyonunun etkisi 6nemli bulunmamigtir

(Cizelge 11).

Cizelge 15. Yakamoz bugday cesidinde azotlu ve fosforlu giibrelemenin hasat indeksine etkisi (%)

Azot Dozlan Fosfor dozlari, kg P,Os/da
kg N/da 0 5 10 Ortalama
0 40.5 42,5 37.4 40.1 a
4 37.1 37.1 36.8 370 b
8 39.2 37.8 38.0 38.3 ab
12 39.5 375 37.3 38.1 ab
Ortalama 39.1 38,7 37.4

a, b : Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve siitununda 6nemlidir
(P<0.05).

Azot dozlarimin dekara 0, 4, 8 ve 12 kg uygulamalari ile hasat indeksi sirasiyla % 40.1, % 37.0, % 38.3
ve % 38.1 olarak belirlenmistir. En yiiksek hasat indeksi dekara azot giibresi uygulanmayan kontrol
parsellerinde elde edilmistir. Azot uygulamalar1 hasat indeksinde azalmalara neden olmustur. Artan
oranlarda fosforlu giibre dozlar1 hasat indeksini degistirmemistir. Azot x fosfor dozu interaksiyonu,
istatistiki olarak dnemli bulunmamistir (Cizelge 11).

Hektolitre agirhg (kg/100 It)

Yakamoz bugday ¢esidinde azotlu ve fosforlu giibrelerin hektolitre agirligina etkisine ait varyans analiz
sonuglari Cizelge 16°da, ortalama hektolitre agirligi degerleri ise Cizelge 17°de verilmistir.
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Cizelge 16. Yakamoz bugday ¢esidinde azotlu ve fosforlu giibrelerin hektolitre agirligi, protein orant
ve protein verimine etkilerine ait varyans analiz sonuglari

Hektolitre Agirhg: Protein Oram Protein Verimi
Varyasyon Kaynaklar1 S.D. K.O. F Degeri K.O. F Degeri K.O. F Degeri
Azot Dozlar (N) 3 48 29.6™ 5.0 25.4™ 1814.5 50.5™"
Fosfor Dozlar (P) 2 0.1 0.475% 0.1 0.47% 51.1 1.39%¢
NxP Interaksiyon 6 04 2.23% 0.3 1.53% 62.0 1.73%
Bloklar 2 0.1 0.28% 0.9 4.58" 20.6 0.57%
Hata 22 0.2 - 0.2 - 35.9 -

Genel 35 - - - - - -
0d: onemli degil, *: 0.05 diizeyinde 6nemli, ***: 0.001 diizeyinde 6nemli.

Denemede artan azot dozlarmin yakamoz bugday cesidinde hektolitre agirligina etkisi P<0.001
diizeyinde 6énemli bulunurken, fosfor dozlarinin ve azot x fosfor dozu interaksiyonunun etkisi dnemli
bulunmamstir (Cizelge 16)

Cizelge 17. Yakamoz bugday cesidinde azotlu ve fosforlu giibrelemenin hektolitre agirligina etkisi

(kg/100 It)

Azot Dozlar Fosfor dozlan, kg P,Os/da
kg N /da 0 5 10 Ortalama
0 83.6 83.9 84.1 839 a
4 83.4 83.0 82.7 83.0 b
8 82.5 82.0 82.5 823 ¢
12 824 82.7 82.0 824 ¢

Ortalama 83.0 82,9 82.8

a, b, c: Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve stitununda 6nemlidir
(P<0.05).

Azot dozlarinin dekara 0, 4, 8 ve 12 kg uygulamalar ile hektolitre agirligi sirasiyla 83.9 kg, 83.0 kg,
82.3 kg ve 82.4 kg/100 It olarak belirlenmistir. En yiiksek hektolitre agirligi No dozunda belirlenirken,
artan dozlarda verilen N hektolitre agirliginda diisiislere neden olmustur. Artan oranlarda fosforlu giibre
uygulamalar1 hektolitre agirligini degistirmemistir (Cizelge 17).

Protein orani (%)

Yiriitilen tarla denemesinde azot dozlarmin protein oranma etkisi P<0.001 diizeyinde onemli
bulunurken, fosforlu giibre dozlar1 ve azot x fosfor dozu interaksiyonunun etkisi 6nemli bulunmamaistir

(Cizelge 16).

Cizelge 18. Yakamoz bugday ¢esidinde azotlu ve fosforlu giibrelemenin protein oranina etkisi (%)

Azot Dozlar Fosfor dozlar, kg P,Os/da
kg N /da 0 5 10 Ortalama
0 115 11.7 115 116 ¢
4 12.0 12.2 12.1 121 b
8 13.4 13.2 12.8 131 a
12 13.2 124 13.1 129 a
Ortalama 12.5 12.4 12.4
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a, b, c: Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve siitununda 6nemlidir
(P<0,05).

Azot dozlariin dekara 0, 4, 8 ve 12 kg verilmesiyle protein orani sirasiyla % 11.6, % 12.1, % 13.1 ve
% 12.9 olarak belirlenmistir. En yliksek protein oran1 8 kg/da N dozunda belirlenirken, 8 kg ve 12 kg N
dozlarinda elde edilen protein oranlari arasinda fark 6nemli bulunmamistir. Artan oranlarda fosforlu
giibre dozlar1 protein oraninda 6nemli bir artis olusturmamistir. Azot x fosfor dozu interaksiyonu
istatistiki olarak 6nemli bulunmamaistir (Cizelge 18).

Protein verimi (kg/da)

Azotlu ve fosforlu giibrelerin protein verimine etkisine ait varyans analiz sonuglar1 Cizelge 16’da
verilmistir. Yiiriitiilen tarla denemesinde azot dozlarinin protein verimine etkisi P<0.001 diizeyinde
onemli bulunurken, fosforlu giibre dozlar1 ve azot x fosfor dozu interaksiyonunun etkisi 6nemli

bulunmamstir (Cizelge 16).

Cizelge 19. Yakamoz bugday cesidinde azotlu ve fosforlu giibrelemenin protein verimine etkisi (kg/da)

Azot Dozlan Fosfor dozlari, kg P,Os/da
kg N/da 0 5 10 Ortalama
0 315 37.4 34.6 345 ¢
4 42.0 53.4 52.9 494 b
8 62.7 69.2 66.9 66.3 a
12 66.6 58.6 60.0 61.7 a
Ortalama 50.7 54.7 53.6

a, b, c¢: Farkli harflerle gosterilen ortalamalar arasindaki fark kendi satirinda ve siitununda énemlidir
(P<0.05).

Azot dozlarinin dekara 0, 4, 8 ve 12 kg verilmesiyle protein verimi sirasiyla 34.5 kg/da, 49.4 kg/da, 66.3
kg/da ve 61.7 kg/da olarak belirlenmistir. En yliksek protein verimi 8 kg/da azot dozunda belirlenirken,
8 kg ve 12 kg N dozlarinda elde edilen protein verimleri arasinda fark énemli bulunmamaistir. Artan
oranlarda fosforlu giibre dozlar1 protein veriminde 6nemli bir artis olusturmamistir (Cizelge 19).

Tartisma ve Sonuc¢

Yakamoz bugday ¢esidinde, artan oranlarda uygulanan azotlu ve fosforlu giibrelerin verim ve verim
bilegenlerine etkileri Diyarbakir ili Silvan ilgesinde kuru sartlarda arastirilmistir. Bu c¢alismanin
sonuglarina gore, azotlu ve fosforlu giibreleme, biyolojik verim, tane verimi ve sap verimini istatistiki
olarak 6nemli diizeyde artirmistir. Azotlu giibre uygulanmadiginda, dekara 750 kg biyolojik verim elde
edilirken, 8 kg N dozunda biyolojik verim degeri 1317 kg/da seviyesine yiikselmistir. Dekara 5 kg P2Os
uygulamas1 biyolojik verim degerini 1020 kg/da’dan 1148 kg/da seviyesine ulastirmustir. Istatistiki
olarak 6nemli bulunmamakla birlikte azot ve fosforun birlikte uygulandigi parsellerde en yiiksek
biyolojik verim degeri 8 kg N ve 5 kg P20s uygulamasinda 1389 kg/da olarak belirlenmistir. Azotlu
giibre dozlari ile tane verimi artmistir. Azotlu giibre verilmediginde elde edilen 299 kg/da tane verimi,
8 kg/da N dozunda 504 kg/da seviyesine yiikselmistir. Dekara 8 kg/da azot ile 5 kg/da fosfor giibresi
birlikte uygulandigi parsellerde, tane verimi yaklasik iki kat artarak 274 kg’ den 524 kg/da diizeyine
ulagsmistir. Azotlu ve fosforlu giibreler bugday bitkisinin sap verimini dnemli diizeyde artirmigtir. Verim
degerleri birlikte degerlendirildiginde en yiiksek verim dekara 8 kg N ve 5 kg P,Os uygulamasinda
dekara 865 kg/da sap verimi elde edildigi belirlenmistir.

Farkli bugday cesitleri ile farkli iklim ve toprak sartlarinda yapilan arastirmalarda azotlu ve fosforlu
giibrelemenin bugday verimini énemli diizeyde artirdig1 belirlenmistir (Akkaya, 1993; Tiirkmen, 1999;
Mert ve ark., 2003). Bugday bitkisinin azotlu ve fosforlu giibre ihtiyaci toprak ve iklim sartlarina gére
degistigi gibi yetistirilen bugday c¢esidine gore de degisebilmektedir. Ankara ilinde yiiriitiilen
arastirmada Gerek-79 bugday cesidi icin 6 kg/da N dozu uygulamasinin yeterli oldugu belirlenirken,
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Sakarya’da yiiriitiilen aragtirmada ekmeklik bugday cesitleri i¢in gerekli N miktariin 15-21 kg/da
arasinda oldugu belirlenmistir (Giiler, 1996; Ozseven ve Bayram, 2005). Bir baska ifade ile bugday
bitkisinde gerekli giibre ihtiyaci her bir yore topragi i¢in ve her bir bugday cesidi icin tarla denemeleri
ile belirlenmesi gerekmektedir.

Yakamoz bugday cesidi ile yiiriitiilen tarla denemesinde, azotlu ve fosforlu giibreleme bitki boyunu
onemli diizeyde artirmistir. Hig¢ azot verilmediginde 81 cm olarak 6lgiilen bitki boyu, 8 kg/da N dozunda
91 cm’ye yiikselmistir. Dekara 5 kg fosfor uygulamasi bitki boyunu 85 cm’den 89 cm’ye artirmistir.
Azot ve fosforlu giibrelemenin birlikte yapildig1 parsellerde en yiiksek bitki boyu dekara 8 kg/da N ve
5 kg/da P,Os uygulamasinda 93 cm olarak ol¢iilmiistiir. Azotlu giibrelerin metrekarede basak sayisina
etkisi onemli bulunurken, fosforlu giibre dozlarinin etkisi 6nemli bulunmamaistir. En yiiksek metrekarede
basak sayisi ortalama olarak 8 kg N dozu ve 10 kg P2Os dozu uygulamalarinda elde edilmistir. Azotlu
ve fosfor giibresinin uygulanmadigi kontrol parselinde 323 adet olarak belirlenen basak sayisi, 8 kg N
ve 10 kg P.Os dozunda 408 basak olarak belirlenmistir. Azotlu giibrelerin basakta tane sayisina etkisi
onemli bulunmustur. En fazla basakta tane sayis1 8 kg/da azot dozunda ortalama 38.2 tane olarak
belirlenmistir. Fosforlu giibreleme basakta tane sayisinm1 6nemli diizeyde etkilememistir. Azotlu ve
fosforlu giibrelerin birlikte uygulandig: parsellerde en yiiksek basakta tane sayis1 40.8 ile 8 kg N ve 10
kg P20s dozunda elde edilmistir. Azotlu ve fosforlu giibrelerin bin tane agirligina etkisi 6nemli
bulunmazken, azotlu giibreleme hasat indeksini bir miktar diisliriirken, fosforlu giibreleme 6nemli
diizeyde etkilememistir. Azot giibresi uygulanmayan kontrol parsellerinde hasat indeksi %40.1 iken,
dekara 4 kg azot uygulamasi yapildiginda hasat indeksi % 37.0’a diismiistiir. Hektolitre agirligi azotlu
giibreleme ile 6nemli diizeyde azalirken, fosforlu giibrenin etkisi 6nemli bulunmamistir. Azotlu giibre
kullanilmadiginda 83.9 kg/100 litre olarak belirlenen ortalama hektolitre agirligi 8 kg/da N dozunda
82.3 kg/100 litre seviyesine diigmiistiir.

Ekolojisi farkli bolgelerde yapilan tarla denemelerinde azotlu ve fosforlu giibrelerin bitki boyu,
metrekarede basak sayisi, bagakta tane sayisi, hasat indeksi ve hektolitre agirligina olan etkisi farkh
bulunmustur. Farkliliklarin sebepleri arasinda toprak ve iklim sartlari, bitki ¢esidi ve kullanilan giibre
dozlarinin farkliligi soylenebilir. Akkaya (1993) Erzurum sartlarinda yiiriittiigii tarla denemesinde
fosforlu giibrelemenin metrekarede basak sayisi, basakta tane sayisi ve hasat indeksi {izerine olan
etkisinin 6nemsiz oldugunu bildirirken, Tiirkmen (1999) Kahramanmaras’ta yiiriittiigii denemede azotlu
giibrelemenin, bitki boyu, basak sayisi, basakta tane agirligi ve bin tane agirliginin 6nemli diizeyde
artirdigin1 belirlemistir. Farkli bugday cesitleri ile Sakarya’ da yiiriitiilen tarla denemesinde azotlu
giibrelemenin hasat indeksine etkisi énemli bulunurken fosforlu giibrelemenin hasat indeksine olan
etkisinin 6nemsiz oldugu belirlenmistir (Ozseven ve Bayram, 2003). Bugdayda dnemli bir kalite
parametresi olan hektolitre agirhig: ile ilgili olarak yapilan bir ¢alismada Aydogan-Cif¢i ve Dogan
(2013), Bursa ekolojik sartlarinda azotlu gilibrelemenin hektolitre agirligini 6nemli diizeyde
etkilemedigini belirlerken, Gokmen-Yilmaz (2015) Eskisehir ve Konya’da yiriitmiis oldugu
denemelerde azot uygulamasinin hektolitre agirhi@imni istatistiki bakimdan 6nemli diizeyde etkiledigini
bildirmistir. Azot dozlarinin tane protein oranina etkisi 6nemli bulunurken, fosfor dozlarmin etkisi
onemli bulunmamistir. Azotlu giibre verilmeyen parsellerden en diisiik tane protein orani elde edilirken,
dekara 8 kg azot uygulamasinda protein oram1 %13.1’e yiikselmistir. Tane protein verimi azot
uygulanmayan kontrol uygulamasinda 34.5 kg/da ham protein verimi elde edilirken, 8 kg/da
uygulamasinda ham protein verimi 66.3 kg/da seviyesine ulasmustir. Istatistiki olarak 6nemsiz olarak
bulunur iken, en yiiksek protein verimi 8 kg N ve 5 kg/da P,Os interaksiyonunda belirlenmistir. Protein
verimine artan fosfor dozlarimin etkisi dnemli bulunmamustir. Protein orani bugdayin en énemli kalite
parametrelerinden oldugundan, bircok arastirma yapilmustir. Farkli bugday g¢esitleri ile yapilan
arastirmalarda, genelde azotlu giibrenin protein oranini ve protein verimini artirdigi belirlenmistir (Giiler
ve Akbay, 2000; Soylu ve Sade, 2006; Avci, 2007). Kara ve ark. (2009) Isparta’da yiiriittiikleri tarla
denemesinde bugday bitkisinde azotlu giibrenin ge¢ donemde uygulanmasinin tane protein oranin
artirdigin1 bildirmislerdir. Kizilgegi ve ark. (2016) Diyarbakir’ da yiiriittiikleri bir ¢aligmada, azotlu
giibrelemenin tane protein oranini ve gliiten miktarini artirdigini belirlemistir.

Sonug olarak Silvan kuru tarim sartlarinda ytiriitiilen tarla denemesinde artan oranlarda uygulanan azotlu
ve fosforlu giibreler verim bilesenlerini kontrole gore dnemli diizeyde artirmistir. Verim bilesenleri
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birlikte diistiniildiigiinde en yliksek verim degerlerinin genelde 8 kg/da N ve 5 kg/da P,Os dozunda elde
edildigi belirlenmistir. Buna gore bu gilibre dozlarinin Yakamoz ¢esidi i¢in uygun dozlar oldugu
kanaatine varilmistir.
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Oz

Hayvan beslemede tarimsal atiklarin ve endiistriyel yan iiriinlerin bazilarinin zengin besin maddesi
icerigi ve potansiyeli, bu kaynaklarin daha etkin bir sekilde kullanimini1 giindeme getirmisitir. Buna
bagh olarak, alternatif yem hammadelerinin, yem degerinin iyilestirilmesi i¢in gerekli c¢alismalar
yapilmasi gerekliligini ortaya koymustur. Bunun ile ilgili olarak, basta 1s1l islemler olmak iizere pek ¢cok
teknoloji gelistirilmis ve bunlardan biyolojik yontem olarak KHF teknolojisi gelistirilmistir. Kat1 hal
fermantasyonu (KHF) yem potansiyeline sahip kaynaklarin etkinligini artirabilen ve gelecek vaat eden
yeni bir tekniktir. Bitki kalintilarinin lignoseliilozik yapisal karakterlerinin iyilesmesinde 6nemli bir
destek saglamakta ve KHF yoluyla belirli bir katma degerli iirlinler iiretmek icin mikrobiyal
fermantasyon teknigi ile baz1 substratlar kullanilarak yapilmaktadir. Tarimsal artiklarin biyolojik olarak
parcalanmas1 ve detoksifikasyonu acisindan KHF, hayvan besleme alaninda enzimler, biyoaktif
bilesenler, organik asitler, vitaminler ve yem katki maddeleri, biyodoniistiiriicii iiriinler ile birlikte genis
bir kapsama sahiptir. Rasyonlara KHF biyokiitlesinin dahil edilmesi, ¢iftlik hayvanlarinin ve 6zellikle
kiimes hayvanlarinin enterik metan emisyonunun azaltilmasinin yani sira, yemin besleyici bilesimi,
performansi, bagirsak morfolojisi, bagirsak mikrobiyotasi, karkas 6zellikleri, rumen fermantasyonu
iizerinde olumlu etkiye sahip olmaktadir. BFarkli fermantasyon teknikleriyle iiretilen kat1 hal fermente
edilmis yem, farkli hayvanlarin farkl fizyolojik asamalarinda nasil kullanilacagina dair yeterli aragtirma
sonuclar1 bulunmamaktadir. Bu belirsiz durum, KHF'nin uygulanmasini ve standartlagtirilmis {iretimini
engellemektedir. Burada, nispeten miikemmel bir set elde etmek icin referans saglamak amacriyla, farkli
iiretim teknikleri ile hazirlanan KHF'nin &zelliklerinin ve hayvan deneylerinde bilylime performansi,
gastrointestinal ekoloji ve bagisiklik sistemi iizerindeki arastirma ilerlemesinin roliindeki mevcut
gelismeleri 6zetliyoruz.

Anahtar Kelime: Kati Hal Fermentasyonu, hayvan besleme, yem katki maddeleri, mikrobiyal
fermentasyon

The Use of Solid-State Fermentation Technology to Increase the Feed Value of Some Feed
Sources and Its Effect on Animal Nutrition

Abstract

The rich nutrient content and potential of some of the agricultural wastes and industrial by-products in
animal nutrition have brought up the use of these resources more effectively. Accordingly, it has
revealed that it is necessary to carry out necessary studies to improve the feed value of alternative feed
raw materials. In this regard, many technologies, especially heat treatments, have been developed and
CHF technology has been developed as a biological method. Solid state fermentation (CHF) is a
promising new technique that can increase the efficiency of feed potential sources. It provides an
important support in the improvement of the lignocellulosic structural characters of plant residues and
is made by using some substrates by microbial fermentation technique to produce certain value-added
products through CHF. In terms of biodegradation and detoxification of agricultural residues, KHF has
a wide scope in the field of animal nutrition, along with enzymes, bioactive components, organic acids,
vitamins and feed additives, bioconverting products.

The inclusion of KHF biomass in the rations has a positive effect on the nutritional composition,
performance, intestinal morphology, intestinal microbiota, carcass characteristics, rumen fermentation
of the feed, as well as reducing the enteric methane emission of farm animals and especially poultry.
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There are not enough research results on how to use solid state fermented feed produced by different
fermentation techniques at different physiological stages of different animals. This uncertain situation
hinders the implementation and standardized production of KHF. Here we summarize current
developments in the role of properties of CHF prepared by different production techniques and research
progress on growth performance, gastrointestinal ecology and immune system in animal experiments,
to provide reference to obtain a relatively perfect set.

Keywords: Solid State Fermentation, animal nutrition, feed additives, microbial fermentation

1. Giris

Caligmalar, fermantasyonun, besinlerin hayvanlara sunulmadan 6nce besin degerini artirmak igin bir
yaklagim olabilecegini dogrulamis olsa da farkli tiretim teknikleriyle tiretilen yemlerin kalitesi ve
bunlarin hayvan performansi iizerindeki etkileri tutarli olmamaktadir. Bu tutarsizlik, bu konuda
teknolojik ¢alisma yapan uzmanlarin KHF'yi farkli yonleriyle kesfetmeye tesvik etmektedir. Buna bagl
olarak, son yillarda arastirmacilar, KHF'nin uygulamalarini kesfetmek i¢in ¢ok sayida in vivo ve in vitro
deneyler gergeklestirmiglerdir. Bununla birlikte, KHF'nin ortam hazirligina bagh zorlugu nedeniyle
tarimsal endiistri faaliyetin artmasina bagli olarak, her y1l istenmeyen fazlalikta biiyiik miktarda yan
tirin olarak adlandirdigimiz kalintilar meydana gelmektedir (Mahesh and Mohini, 2013; bu tarimsal
kaynakli biyokiitleler, bilesimleri geregi yiiksek oranda seliilotik ve dogada lignoseliilozik olarak yer
alan ve maddelerden dolay1 ¢evre kirliligi sorununa neden olmaktadir.

Bununla birlikte tarimsal alanlarin daralmasi, hayvancilik ile ugrasan sayisinin azalmasi ve insan
niifusunun artmasi sonucu hayvansal {iriinlere yonelik diinya ¢apindaki arz hizla artmaktadir. Bundan
dolay1, hayvansal {riinlerin etkinligini ve miktarini artirmak i¢in yem kaynaklarin1 artirmaya yonelik
stratejilerin uygulanmasi kaginilmaz olmustur. Ayrica son zamanda hayvancilik sektoriindeki uygulanan
(antibiyotik yasagi, ruminant rasyonlarinda hayvansal kaynakli yem hammaddelerinin rasyonda
kullanilmamasi) baslica kisitlamalar, yeterli yem kaynaklarimin bulunmamasi, mevcut yem
kaynaklarinin kalitesiz olmas1 ve o6zellikle yiiksek yem maliyetleri, kullanilan yem materyallerinin
miktarinin ve sayisinin artirilmasini giindeme getirmektedir. Degisen hava sartlar1 ve sehirlesmeye baglh
olarak kotiilegsen hayvan sagligl ve bunlarin siirdiiriilebilirligi, tarimsal yan {iriinler, atiklar ve diger yan
iiriinler gibi bazi kaynaklarin yem kaynag (linyoseliilozik bir biyokiitle) olarak kullanilmasini zorunlu
kilmaktadir (Fazaeli vd. (2004).

Fermantasyon, diinya ¢apinda binlerce yildir gida isleme ve muhafaza i¢in kullanilan bir yontemdir.
Ayrica, bu uygulama son zamanlarda yemlerin besleyici degerini ve hayvancilik tirlinlerinin ¢iktisini
ayarlamak ve artirmak i¢in bir arag olarak artan bir ilgi kazanmistir. Ek olarak, kat1 hal fermente yem
(KHF), makromolekiiler maddelerin ve beslenme karsiti faktorlerin mikroorganizmalarin metabolik
aktiviteleri ile daha verimli ve toksik olmayan besinlere doniistiiriilen yem olarak tanimlanmaktadir.
Kat1 hal fermente yem, yemin beslenme ozelliklerini, sindirilebilirligini, lezzetini ve gilivenligini
degistirmek i¢in yapay kontrol kosullar1 altinda (su igerigi genellikle %70'in altinda kontrol edilir) dogal
veya yapay olarak eklenen mikroorganizmalar kullanilarak yem substratinin fermantasyonunu meydana
gelir. Bu arada KHF, besiye alinan hayvan yemlerinde antibiyotiklerin yerini alma potansiyeline
sahiptir. Fermente yemin besinsel 6zellikleri, fermantasyon baslaticisina (fermantasyonu baslatmak i¢in
kullanilan bakteri kiiltiirii), substratlara ve kullanilan fermantasyon kosullarina (sicaklik ve inkiibasyon
stiresi) baglidir (Omer vd., 2012).

Hayvan yemlerinde kullanilan, yiliksek oranda seliiloz(lif) i¢eren, nitrojen ve mineral bakimimdan fakir,
sindirilebilirligi az olan ve anti-besinsel faktorler igeren bu tarimsal endiistriyel artiklar, akilci bir sekilde
degerlendirilmemekte ve bu nedenle bunlarin ¢evre kirliligi acisindanda kontrolu daha fazla 6nem
kazanmaktadir. Hayvan besleme uzmanlari, organik madde igeren ve yiiksek beslenme potansiyeline
sahip olan bu kalintilar1 bir atik olarak tamimlamazlar ve bunlardan daha fazla {irlin olusumu ve
gelistirilmesi igin gerek yem ham maddeleri olusturma gayretinde bulunmaktadirlar. Bu ¢alisma,
aragtirmacilara KHF uygulamasinda objektif se¢imler yapmalar1 saglamak, farkli iiretim teknikleriyle
iretilen KHF'min beslenme 6zelliklerini belirlemek ve bunlarin biiylime performansi, gastrointestinal
ekoloji ve bagisiklik sistemi tizerindeki etkilerini 6zetlemektedir (Carbou vd., 2018)
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2. Yem degerini iyilestirmede kullanilan fermantasyon cesitleri

Kati hal fermantasyonu (KHF) ve sivi (SHF) veya batik hal fermantasyonu (BHF) olmak {izere iki tiir
fermantasyon iglemi vardir (Tablo1). Kati hal fermantasyonu (KHF), kat1 bir matriste (atil destek veya
destek/substrat) daha az miktarda veya serbest su olmadan gergeklesen bir islemdir (Singhania vd. 2010:
Abo-Donia vd. (2005)).

Bununla birlikte kati substrat iizerinde mikroorganizmalarin biiyiimesini ve metabolik aktivitesini
desteklemek i¢in, azda olsa neme ihtiya¢ oldugunu bildiren aragtirmacilarda bulunmaktadir (Thomas
vd. 2013). Ote yandan, s1v1 hal fermantasyonunda (SHF) substratlar, su icindeki serbest parcaciklar
coziinmekte veya siispanse edilmektedir. KHF ve BHF arasindaki ayirt edici 6zellik Tablo 1'de
aciklanmugtir (Manpreet vd., 2005).

Table 1. KHF ve BHF islemi arasindaki farkliliklar

Ozellik KHF BHF

Medium Serbest akmayan Serbest akan

Derinlik S1g ortam Daha biiylik ortam
Besinler Kat1 substrat Denenmis madde

Su Medium absorbsiyon Coziilmiis medium
Sicaklik, pH Uniform olmaya Uniform
Kontaminasyon az Daha fazla

Sistem 3 faz 2 faz

Partikiil i¢i direngler \Var Direnc yok

Kiiltiir dagilimi Katiliga ve biiyiimeye bagh Uniform olmayan dagilim
Bioreaktor Kiiciik Biiyiik

Biokiitle 6l¢iimleri Farklilik ¢ok Online sensorlere uygun
Uriin Yiiksek konsantrasyonlu Diisiik konsantrasyonlu
Sivi atik Uriin yok Yiiksek miktarda

2.1. Kati hal fermantasyonu

Kati1 hal fermantasyonu (KHF), ¢6ziinmeyen materyal veya substrat iizerine suda yasayamayan ve az
bulunan organizmalarin biyoteknolojik siirecten gecmesi olarak kabul edilir. Bu islem birkag teknolojik
islem adimiyla yan {irlinlerin mikrobiyal fermantasyona maruz kalmasiyla olusur. Genel diizeyde,
KHF'nin ana isleme adimlari, bir batik sivi fermantasyon (BHF) isleminden ¢ok farkli olmaktadir. Kati
hal fermantasyonunun igerdigi islem adimlar1 asagidaki gibidir (Manpreet vd., 2005; Nigam and Pandey,
2009; Bhargav vd. 2008)).

KHF siirecindeki genel islem adimlari;
1. Asmin(inokulum)hazirlanmast
2. Substrat se¢imi ve hazirlanmasi

3. Biyoreaktdriin hazirlanmasi
4. Inokulasyon ve uygulama
5. Biyoreaktoriin uygulanmasi
6. Bosaltmanin yapilmasi

7. Asagiya dogru akis islemi

8. Atiklarin ¢6ziilmesi ve pargalanmasi
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2.2. KHF yontemiyle iiretim

Fermantasyonu baslatic1 kiiltiirler arasindaki etkilesimler, inkiibasyon parametreleri ve substrat
ozellikleri, KHF'nin son {riinlerini etkilemektedir. Ayrica, KHFnin farkli teknolojilerle tiretilen
biyokiitlelerinin etkisi hayvanlar iizerinde standart etkiye sahip olmamaktadir. Bu nedenle, en iyi
potansiyelini yakalamak i¢in, KHF iiretiminin dogru yonetimini saglamak i¢in, fermantasyon sirasinda
gerceklesen siiregler hakkinda kapsamli bilgi sahibi olmak gereklidir (Rashika vd2022; Thomas vd.
2013))

Production of hinlogically
augmentod products vie,
secondary metabolites,
antibiotics, plant growith Gctors,
CIGEY Imes, organic acids elc

Organic detoxilicati 0'/ \ Bioremediation and
ol agro-imdustrial bivdeproadalion

residues Bivpulping ol Loxic com pounds

Mutritional enrichment
of crops and crop-
residues

Sekil 1. KHF'nin uygulanmasi esnasindaki stiregler

Bu islem ile, yiizey alammi artirmak, besin maddesinin faydaliligmi artirmak igin, substrat ham
maddesinin mekanik, kimyasal veya biyokimyasal iglemlerle 6n isleme tabi tutulmasiyla
saglanabilmektedir.

b) Fermantasyon i¢in mikroplar inkiibe edildikten sonra, diiz bir yerde piring veya bugday kepegi gibi
kat1 bir kiiltiir substratinin olmasi gerekmektedir.

¢) Substrat daha sonra sicaklik kontrol sistemi olan bir odada birkag giin birakilmasi

d) Polisakkaritler ve proteinler gibi birincil olarak polimerik substratlarin hidroliz edilmesi. Hidroliz
iiriinlerinin kullanim1 (fermentasyonu).

) Nihai tiriinlerin ayrilmasi ve saflagtiritlmasi. Gibi siireler sonunda fermente edilmis iiriinler meydana
gelebilmektedir (Pandey, 2007).

2.3. KHF icin gerekli sartlar

Substrat secimi: KHF'nin teknik ve ekonomik basarisi, bazilar1 asagida listelenen bir dizi faktor
tarafindan belirlenmektedir. Fermantasyon yan {irlinlerini ve biyomolekiilleri belirlemektedir. Substat
i¢in kullanilan malzeme ise, Amilaz gibi enzimlerin {iretimi igin nisasta bazli substratlarda, KHF i¢in
malzeme olarak kullanilirken, seliilaz enzimlerinin iiretimi i¢in selillozik veya lignoseliilozik substratlar
kullanilmaktadir. Burada Substratin morfolojisi ve kimyasal bilesimi, enzim iiretimi i¢in ¢ok dnemli
roller oynamaktadir (Soccol vd,2017). incelenmekte olan alt tabaka tipine bagl olarak, KHF iki tip
olabilir: sadece destek gorevi goren reaktif olmayan (atil) malzemelerle KHF ve destek gorevi goren ve
mikrobiyal bilylimeyi tesvik etmek i¢in karbon ve besin kaynaklari olarak hizmet eden biyokiitle gibi
inert olmayan malzemelerden olugsmaktadir (Carbou vd, 2018)

Substratin parcacik boyutu ise, daha ince pargacik boyutlarina sahip substratlar, sabit bir geometri ve
daha biiyiik bir yiizey alan1 ve hacim orami saglamaktadir. Daha biiylik parcacik boyutlarina sahip
substratlardan daha iyi enzim iiretimi de meydana gelebilmektedir. Bununla birlikte pargacik ¢ok
kiiclikse topaklagsmaya neden olmakta ve mikrobiyal solunuma miidahale ederek mikrobiyal biiytimeyi
azaltabilmektedir (Oriol vd, 1988). KHF islemindeki nem orami ise, KHF siirecini énemli Olciide
etkilemektedir. Diisiik yiizey nemi mikroplar i¢in elverissiz olmakta ve zayif biiylimelerine neden
olurken, yiiksek nem igerigi oksijen penetrasyonuna engel teskil emekte ve dolayisiyla siireci
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yavaglatmaktadir. Substrat, mikrobiyal biiylime i¢in temel parametre oldugundan, kinetik durum buna
bagli olmaktadir (Thomas vd, 2013).

2. Mikroorganizmalarin se¢imi: Mikroplarin se¢iminde, goriiniise gore substratin ve istenen iiriiniin
secimine dayanmaktadir. Mantarlar ve mayalar, kat1 ortam {izerinde gelistikleri, rizoitleri ile ortama
niifuz edebildikleri ve su aktiviteleri KHF i¢in uygun oldugu i¢in KHF i¢in en ¢ok tercih edilen
mikroplardir. Fungal KHF'de bakteriyel kontaminasyonu substratta nem oraninmn arttirilmasi ile
onlenebilmektedir. KHF'nin mikrobiyolojik bilesenleri, tek saf kiiltiirler, karigik tanimlanabilir kiiltiirler
veya tamamen Karisik yerli kiiltiirler olarak ortaya ¢ikabilmektedir. Bakteri tiirlerinde, Bacillus ve
Clostridium potansiyel bakteriler, Aspergillus, Trichoderma ve Mucor ise KHF islemi i¢in iyi bilinen
mantar tiirleridir (Sangsurasak vd, 1996). Bununla birlikte, filamentli mantarlar, kat1 hal fermantasyonu

ile endiistriyel agidan 6nemli enzimler {iretmek i¢in en uygun olanlardir (Srivastava vd., 2019; (Pandey,
2007).)

Substrat (Kepek, kiispeler)

Enerji
Mekanik ve uygulama 6ncesi 1sitma
[
Enerji, o :
Su.inoculum Uygulama 6ncesi substrat

Kat1 fermentasyon

Fermente tirtinler(flocatalyst)

4.1!F\ﬂlar1n

1.Besleme, saglik, 2.Ha}#;n yemi,
korunmasi

. Bioyakat,

Sekil 2: Uretim biyomolekiilleri ve katma degerli kat1 hal fermantasyon siireci
3. Baslangic kiiltiirleri ve substrat 6zellikleri

KHF'nin basarili iiretimi i¢in en 6nemli faktorler substrat ve baglangig kiiltiirii segenekleridir. Son birkag
yilda, arastirmacilar, iireticilerin gesitli son irlinlere yonelik gereksinimlerini karsilamak tizere KHF igin
deniz yosunu, pancar kiispesi, visne, soya fasulyesi kiispesi ve tam yem gibi bircok substrat
gelistirmiglerdir. Aynmi substrat, farkli baslatic1 kiiltiirlerle fermente edildiginde, son iirlinler farkli
olmaktadir (Tablo 1) (Rashika vd.2022)

Tablo 2. Farkli nisasta olmayan polisakkaritler ile hammaddelerin fermantasyonu {izerine
mikrobiyal suslarin etkisi.

Hammad Fermentasyon ¢esidi Enzimler Indikatordeki
de Tipi degisim
Araboxyla Bugday Agaricus  blazei  murill, Endo-b-1,4-D- Soluble
n kepegi, Aspergillus niger, Lentinus xylanase, b- D- sugar,
piring edodes, xylosidase; a-L- Crude
kepegi, Trichoderma, Fomeslignosus.  arabinofuranase, Protein,
Mastr, Xylan Ferulic
sorgum acetylesterase, acid
Glucuronidase
b-Glucan Arpa, Thermoascus aurantiacus, Endo-b-1,3- Oligosacchar
Yulaf, NFEQ16A, glucanase, ide, Glucose,
Cavdar, Caldicellulosiruptor sp. F32, Endo-b-1,4- Viscosity
Bira Paenibacillus sp. S09 glucanase, Exo-
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mayasi b-1,3-
glucanase,
Exo-b-1,4-
glucanase
Mannan  Palm Enterococcus faecalis, b-1,4-D- Short  chain
and kuispesi, Lactobacillus plantarum, Mannanase, fatty acids,
GlucomannMaya Cladosporium velox, Mannosidase, Lactic acid,
an hiicresi Aspergillus nidulans, Glucomannanase  Mannan
wall, Neosartorya fischeri, oligosacchari
Konjac Aspergillus oryzae, de,
Trichoderma virens, Mannose
Penicillium oxalicum
Pectin Seker Bacillus cereu, Bacillus Pectin Utilization of
pancari megaterium, methylesterase, pectin and
posasi, Pectobacterium, Aspegr Polygalacturonase, Pectinic acid,
Narenciye illus tubingensis, Pectin Soluble
posast Rahnella aquatilis, lyase sugar,
peel, Yer Aspergillus niger Organic acids
fistig1
kiispesi,
Rami
Fructan  Hindiba, Aspergillus niger, b-fructofuranase Fructoligosac
Sogan, Penicillium, charides,
yerelmasi Lactic acid,
Short chain
Coriolusversiolor fatty acids
Galactoma Soya Bispora, Lachancea a-galactosidase, and Mannan
nnan kabuklari, thermotolerans, b- oligosacchari
soya Penicillium simplicissimum, galactosidase des,
fasulyesi Neosartorya fischeri, Mannose
yemek, Talaromyces leycettanus,
Findik Alicyclobacillus,

Lactobacillusfermentum,
Talaromyces

3.1. Baslangig kiiltiirleri

KHF i¢in yaygin olarak kullanilan baslangi¢ kiiltiirleri Lactobacillus, maya, basil ve kiifler. Amilaz,
proteaz, lipaz, seliilaz, makromolekiiler maddeleri hayvan emilimine daha elverigli olan kiigiik
bilesiklere indirgeyen pektinaz ve glukanaz, KHF iiretimi sirasinda iiretilmektedir. Elyafin
mikroorganizmalar tarafindan etkili bir sekilde kullanilmasi, KHF'nin birincil avantajidir. Laktik asit,
kisa zincirli yag asidi (SCFA) ve diger metabolitler yemin lezzetini arttirmakta ve bagirsak sagliginin
gelismesinde 6nemli bir rol oynamaktadir. Onceki bir calisma, Seliiloz monomonas ve Bacillus foecalis
alkalijenlerinin karigik kiiltiirtiniin, substrattaki seliiloz konsantrasyonunu azalttigin1 gostermistir (Liao
ve ark. (2009), Aspergillus niger, Trichoderma ve misir samanina 1:2:1 oraninda 6 giin siireyle inokiile
edildiginde (asilama miktar1 %12, inkiibasyon sicakligi 31 C), ham protein (CP) icerigini ortamda 10
kat artmis ve ham lif (CF) icerigi %36,2'den %18,47'ye diismistiir (Srivastava vd., 2019).

3.2. Nisasta olmayan polisakkaritlerin bozunmasi

Bagirsak floras1 kademeli olarak gelismesinde, floranin “gidasi” olarak rasyon seliilozu etkisi dnemli
diizeyde etkili olmustur. Mikroorganizmalar, KHF iiretimi sirasinda rasyon lifini parcalayabilir ve
bagirsak florasi tarafindan daha kolay kullanilan gesitli monosakkaritleri iiretebilmetedir. Tuyen vd.

2012; Baurrho vd 2010; Basu vd. 2002) [Bununla birlikte KHF islemi, monosakkaritler, prebiyotik ve
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probiyotik gorevi gorerek mikroorganizmalarin artmasini saglayabilmektedir. Farkli seliiloz
yapilariin(lif) bozulmasi, seliiloz bilesenlerinin farklilig1 ile yakindan ilgili olmaktadir. Liflerin
ozelliklerine bagl olarak, sinerjistik bir bozulma sistemi kurmak i¢in, belirli bir bileseni parcalamak
tizere yiiksek verimlilige sahip mikrobiyal suslari segilebilmektedir (Tablo 2) (Soccol vd.,2017;
Colombatto vd. 2003).

3.3. Substrat ozellikleri

Birgok bilim insani, soya fasulyesi kiispesinin fermente edilebilecegini ve kat1 halde Aspergillus oryzae,
maya ve Lactobacillus tarafindan ham protein konsantrasyonunu artirabilece bildirilmistir. Bu
konsantrasyon artiglari, mikroorganizmalarin organik maddeleri tilketmesi ve proteinin ‘“konsantrasyon
etkisi” ile sonu¢lanmasi nedeniyle olusmaktadir. Ayrica amonyum tuzlarimin etkin kullanimi ve
bakteriyel protein artis1 da ham protein artisina katkida bulunacagina dair bilgiler bulunmaktadir. Baska
bir calismada, soya fasulyesi kiispesinde bir anti-besinsel faktor olan fitik asidin, soya fasulyesi ile
fermantasyon yoluyla neredeyse tamamen pargalanabilecegini bildirilmistir. Rashika vd.2022)

Benzer sekilde, Aspergillus usamii ve Bacillus subtilis baslatici kiiltiir olarak kullanilarak soya fasulyesi
kiispesinin fermantasyonu sonucunda proteinler amino asitlere biiyiik 6l¢iide doniisiirler ve tripsin ve
kimotripsin inhibitorlerinin ortadan kalkmasina sebep olabilir (Feng vd, 2007). KHF'de kullanilan
organizmalar, potansiyel olarak zararli maddelerini kaldirabilen, igerigin depolama niteliklerini
geligtirebilen ve hastalia neden olma riskini azaltabilen {rlinlere doniistiirebilmektedir. Bununla
birlikte, hangi KHF isleminin ne dl¢iide giivenli oldugu ve gerekli giivenlik diizeyine ulagmak i¢in
fermantasyon islemlerinin nasil yiiriitiilmesi gerektigi ¢cok dnemli olmaktadir. Bununla birlikte bazen,
fermantasyon iglemi, vitaminler ve amino asitler, 6zellikle sentetik amino asitler gibi besin maddelerinin
kaybina sebep olabilmektedir. Cok sayida arastirma, c¢oklu substratlarin ve baslatici kiiltiirlerin
kullanilmasinin, KHF ile gelistirilebilecek yem kaynaklarinin kapsamini genisletecegini, yemin
donisiimiini tesvik edecegini ve insanlarin yem kaynaklarini daha etkin kullanabilecegi belirtilmigtir
(Rashika vd2022)

4. Inkiibasyon parametreleri

KHF'nin 6zellikleri sicaklik, nem igerigi ve farkli yem kalitesine yol a¢an kulugka siiresi ile yakindan
iligkilidir. Bunlar hakkinda asagida bilgi verilmistir.

4.1. Sicakhk

Uygun sicaklik, mikroorganizmalarin uygun biiylimesini ve metabolik faaliyetlerinin normal olmasini
saglamaktadirLiu ve ark. (2010). A. oryzae A-9005, soya fasulyesi kiispesinin fermantasyon sicakligi
30 C'den (enzim iretimi i¢in optimum sicaklik) 45 C'ye (proteazlar i¢in optimum hidroliz sicakligi)
ayarlandiginda, soya fasulyesi peptidinin doniisiim oranini, 72 saatlik inkiibasyonun ardindan %50'den
%54.51'e yiikseltmektedir. Uygun sicaklik, kararli fermantasyon siiresini kisaltabilmekte ve
fermantasyon fiiriinlerini iyilestirebilmektedir. Enzimatik kinetik acisindan bakildiginda, artan sistem
sicakligr mikroorganizmalarin reaksiyon hizini, biiyiimesini ve metabolizmasini hizlandiribilmektedir
(Pandey, 2003). Bununla birlikte, enzim asir1 sicaklik ile kolayca inaktive edilmekte ve
mikroorganizmalarin hizli bitylimesi ile ek 1s1 {iretebilmektedir.

Kat1 hal fermantasyon, beslemesinin zayif 1s1 transfer verimliligini, substratlarin sicakliginda keskin bir
artisa yol acabilmektedir. Fazla 1s1 zamaninda dagitilamazsa mikroorganizmalarin biiyiimesi ve
metabolizmasi sinirlanmaktadir. Baska bir calisma, soya fasulyesi kiispesi bilesik bakteriler tarafindan
fermente edilirken, inkiibasyon sicakliginin soya fasulyesinin proteaz tarafindan hidrolizi i¢in en uygun
sicaklig1 astigini ve 1sinmasinin artig1 ortaya ¢ikmistir.

4.2. Nem orani
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Yiizeylerin nem igerigi, fermentasyonda nihai {riinlerin niteliklerini etkileyen Onemli bir
faktorlerdendir. KHF'nin en biiyiik eksikliklerinden biride serbest su yetersizligidir. Diigiik nem igerigi,
besinlerin ve metabolitlerin difiizyonunu azaltmaktadir ve enzimlerin aktivitesini etkileyerek
mikroorganizmalarin sinirh biiylimesine neden olmaktadir. Aksi durumda, asir1 nem icerigi substratlarin
gozenekliligini, oksijen ve 1s1 transferini azaltmakta ve mikotoksin kontaminasyonu riskini ise
artirmakdadir. Uygun olmayan nem igerigi, mikroorganizmalarin biiyiimesine ve pH stabilitesine
elverigli olmama ve nem igeriginin artmasiyla, KHF'nin kuru madde geri kazanimi kademeli olarak
azalmaktadir (Rashika vd.2022) Bir ¢alismada, fermente soya fasulyesi kiispesi ile hazirlanmig rasyonda
(Saccharomyces cerevisae: A. oryzae: B) nem igeriginin artmasiyla birlikte, amino asitlerin kaybi ve
bozulma derecesi ile reaksiyona giren toplam ucgucu bazik nitrojen (TVB-N) igeriginin arttigini
gostermistir. Son yillarda yapilan aragtirmalar, fermantasyon substratlarinin nem igeriginin, substratlarin
ozelliklerine (graniil, hidrolik), mikrobiyal 6zelliklere (anaerobik, aerobik veya fakiiltatif anaerobik;
sicaklik ve silire) gore ayarlanmasi gerektigini giiclii bir sekilde gostermistir. Sirke tortusu, bugday
kepegi, misir unu ve soya fasulyesi kiispesi 9:2:1:1 oraninda karigtirilmis ve nem igerigi %33,8 olarak
kontrol edilmistir. Oda sicakliginda 5 gilinlik anaerobik fermantasyon sonrasinda Lactobacillus
plantarum, Bacillus licheniformis ve Saccharomyces boulardii 2,7 x107, Sirastyla 1,4 x108 ve 3,4 x10°
cfu/g sayiya ulagmistir (Yang vd, 2020). Bu inkiibasyon kosulu altinda, KHF'nin kalitesi garanti
edilebilir ve raf 6mrii maksimum 6l¢iide uzatilabilir.

4. 3. Inkiibasyon zamani

Kulugka siiresinin KHF kalitesi tlizerindeki etkisi de ¢ok onemli olmakta ve inkiibasyonun erken
asamalarinda, substrat, mikroorganizmalarin kuvvetli bir sekilde biiyiimesini saglamak i¢in yeterli besin
icermekle birlikte uygun zamana ihtiyag duyulmaktadir. Fermantasyon erken sonlandirilirsa,
fermantasyon tamamlanmamis olur ve son iirliniin konsantrasyonu ¢ok diisiik veya basarisiz olmaktadir.
Ancak fermantasyon siiresi ¢ok uzun olursa, besinler biiyiik miktarlarda tiiketilmekte ve bakteri
sayisinda azalma meydana gelmekte azalir ve otofaji meydana gelebilmektedir. Wang ve ark. (2017),
inkiibasyon kosullarinin fermente soya fasulyesi kiispesinin beslenme kalitesi {izerindeki etkilerini tek
faktor tasarimiyla incelenmis ve sonuglar, optimum fermantasyon kosullarinin agagidaki gibi oldugunu
ayarlanmistir. Baglangi¢ su igerigi %40; seker icerigi %0.5, ndtr proteazin asit proteaza orami 3:1;
ekzojen proteaz % 0.3; 40 °C'de 5 giin anaerobik fermantasyona maruz birakilmistir. Sonug olarak, uzun
siireler boyunca saglam, tekrarlayan ve giivenli fermantasyon dongiileri saglamak amaciyla bakteri
suslari i¢in karmagik bir kinetik model olusturmak i¢in c¢evresel degiskenlerin optimumlarinin daha
kesin olarak tanimlanmasi gerekmektedir (Thomas vd., 2013).

4. Hayvan besleme KHF ile yapilan bazi calisma sonuglari

Son yillarda, standart yemlere bagimliligi azaltmak i¢in ¢ogunlukla kullanilmayan yeni yem kaynaklari
bulmak, hayvancilikta maliyeti azaltmada ve alternatif yem kaynagi elde edilmesi 6nem kazanmaktadir.
Avrupa Birligi antimikrobiyal biiyiime destekleyicileri olarak antibiyotik kullanimini yasakladiktan
sonra, hayvanlarin sagligini ayarlamak i¢in KHF'ye olan ilgi dramatik bir sekilde artmistir. Ortaya ¢ikan
KHF biyokiitlesi lif matrisini hafiflestirip, nitrojen igeriginin besleyici degeri artirmaktadir. KHF ile
elde edilen iirlinler hayvan yemine ilave edildiginde, gevis getiren ve gevis getirmeyen hayvanlarin
metan emisyonunu azaltmanin yani sira, besin maddesi etkinligini, bagirsak sagligint ve verim
performansini iyilestirmeye yonelik bilgiler bulunmaktadirRashika vd. 2022; Soccol vd.,2017).
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Tablo 3. Hayvan Beslemede KHF nin uygulanmast

Ekonomi Uygulama Ornekler
Sektorii
Enzymes Uretimi Amylases, amyloglucosidase, cellulases, proteases,
pectinases,
Endustriyel xylanases, glucoamylases
Fermentasy Bioaktive Uriinler Myecotoxins, gibberellins, alkaloids, antibiotics,
on hormones

Organik asid iiretimi

Citric acid, fumaric acid, itaconic acid, lacticacid

Biofuel

Etanol tretimi

Cesitli bilesikler

Pigments, biosurfactants, vitamins, xantham

Tarimsal yem

Mabhsul kalintilarinin
biyotransformasyonu

Fermente edilmis geleneksel gida (Koji, sake, ragi,
(empeh), protein zenginlestirme ve tek hiicreli protein

biyolojik bozulmasi

Endiisrisi iiretimi, mantar Gretimi.
Yem ve gida katkilari Aroma bilesikleri, boya maddeleri, esansiyel yaglar ve
organik asitler
Cevresel Biyoremediasyon ve Caffeinated residues, pesticides, polychlorinated
kontrol tehlikeli maddelerin biphenyls (PCBs)

Tarimsal endiistriyel
atiklarin biyolojik

Kahve posasi, manyok kabuklari, kanola unu, kahve
kabugu

detoksifikasyonu

Bir mantarin, Crinipellis sp. RCK-1 bugday samaninin hiicre duvari bilesimi ile in vitro ¢aligmasi
sonucunda %40 oraninda ham proteinde artis ve ligninin par¢alanmasi ise 100g ve 500g substratlarda
strasiyla, %28.26 ile %16.06 oraninda olmustur. Misir-soya fasulyesi kiispesi agirlikli karma yemde,
Bacillus subtilis ve ardindan Enterococcus faecium ile iki asamali fermantasyon, anti beslenme
faktorlerini (ANF'ler), soya antijenik proteini, nétr deterjan lifi (NDF) ve fitik asid oran1 énemli bir
sekilde azaltmis ve trikloroasetik asitte ¢Oziiniir proteini ve ham proteini arttirdigi rapor edilmistir.
Karma yemdeki soya fasulyesi antijenik proteinlerinin (B-konglisinin ve glisinin) miktarlari, Bacillus
subtili ile birinci agsama fermantasyondan sonra 6nemli 6l¢iide azalmigtir (Rashika vd2022) Parmar
2019). Bununla birlikte, iki asamali fermantasyonun ardindan inokule edilmis karma yem, inokule
edilmemis yeme kiyasla daha yiiksek konsantrasyonda ham protein (CP), kiil ve toplam fosfor (P)
igerirken, fermente edilmis yemdeki nétr deterjan lifi (NDF), hemiseliiloz ve fitat P konsantrasyonlari
inokule edilmis yemde sirasiyla %38, %53 ve %46 azaldigi gozlenmistir(P<0.05) (Shi vd. 2017)

168




Tablo 4. Kat1 hal fermente yeminin (KHF) hayvansal iiretim performansina etkisi.

Hayvan Periyot Substrate Baslangi¢ Kiiltiirii [lave Etkileri
%
1-28 giin Kirmizi 1
ginseng
1-35 giin 5 Yem doniisiim orani
Piring Bacillus Canl1 agirlik artisi

kepegi amyloliquefaciens

120 - 155 Karma  Bacillus subtilis, 25 Ortalama giinlik yem
glin yem tiikketimi,
Enterococcus faecium, Ham  protein, yag
Tavuk Soya Bacillus sindirebilirligi
1-21gun Fasulyes subtilis 5 Metabolize olabilir
i Bacillus enerji
subtilis
1-42 giin Karma Bacillus subtilis Ortalama giinliik canli
yem 1 agirhk kazanci, yem
1-42gin Aspergillus niger tiketimi, yem doniistim
Visne orani
¢ekirdeg Sindirim sistemi yapisi

i
5.1. Performans etkileri

Yemdeki organik bilesikler mikroorganizmalarin etkisi altinda, karmasik makromolekiiler kiiciik
molekiillere ayrilir bu hayvanlarin rahatlikla kullanabilecegi maddeler olmaktadir. Bu sirada besleyici
bakteri proteinleri ve ¢esitli metabolitler {iretilmekte ve kati hal fermente yem eksi bir kokuya sahip
olarak hayvan istah1 artirmaktadir. Bu durum hayvanlarin yem tiiketimine olumlu etki ederek hayvansal
iiretim performansini artirabilmektedir. Endojen hidrolize edici enzimlerin eksikligi nedeniyle, nigasta
olmayan polisakkaritler (NSP) monogasrik hayvanlar tarafindan sindirilemezler. Bunun ana sebebi,
nisasta olmayan polisakkaritler (NSP) nin sindirimin viskozitesini artirabilecegi ve bagirsaklardaki
besinlerin sindirilebilirligini azaltabilecegini ile ilgili arastirma sonuglar1 olmustur. Mahesh and Mohini,
2013)Yapilan aragtirmalarda, besleme denemeleri kolza tohumu kiispesi, bugday, yulaf ve arpanin
fermantasyonunun, muhtemelen ¢6zliniir NSP'min azalmasi nedeniyle, fermente edilmemis tahillara
kiyasla hayvan performansini iyilestirebilecegini gostermistir.Pan vd. (2018) Bu nedenle, fermantasyon
stirasinda ¢Ozliniir NSP, yem bilesenlerinin besleyici degerini ve sindirilebilirligini gelistirmekte ve
monogastrik hayvanlarin performansini iyilestirmede 6nemli bir faktér oldugu sonucuna varmak
mantikli goriinmektedir. Pilicler, tavsanlar, Landes kazlar1 icin KHF'min olumlu etkileri, kuzu ve besi
sigirlar1 da yapilan galismalarda farkli sonuglarda ortaya ¢iktigi bildirilmistir (Tablo 3Maleki vd. 2016).
Bazi arastirmacilar, KHF'deki diisiik pH ve bazi metabolitlerin (6rnegin asetik asit, biyojenik aminler)
yiiksek konsantrasyonunun lezzeti bozduguna ve sonug olarak yem alimini azalttig1 sonucuna varilmistir
(Brooks vd, 2001; Moran, 2001). Bunun sebebi, KHF'de mikrobiyal fermantasyon yoluyla basta lizin
olmak {izere serbest amino asitlerin ortadan kalkmasinin, KHF ile beslenmenin biiyiime performansi
izerindeki olumsuz etkisinin muhtemelen ana neden oldugu bildirilmistir.

Yasar ve ark. Fermente bugday, arpa ve yulaf takviyesinin rapor edildigine gore, 21. ve 42. giinlerde
piliclerin canli agirliklarinda, yem aliminda ve yemden yararlanma oranlarinda (FCR) &nemli bir
gelisme goriilmistiir. Benzer sekilde, Yasar ve ark. 42. giinde 5.0 ve 10 g/kg YFA (Maya fermente yem
katki maddesi) ve NYFA (Maya dis1 fermente yem katki maddesi) ile desteklenmis rasyonlarla beslenen

169




etlik pili¢lerde agirlik artisinda ve yemden yararlanma oraninda 6nemli artislar gézlemlemistir. Bagka
bir calisgmada Kanyinji ve Moonga tarafindan bildirilen %75 fermente manyok kiispesinde (FCM) musir
degistirildiginde daha iyi biiyiime performansi ile benzer etki elde edilmistir (Shi vd. 2017)

5.2. Sindirim sistemi ekolojisine etkisi

KHFmin kullanimi gastrointestinal bakteriyel ekolojiyi etkileyebilen gastrointestinal flora ve
metabolitler ile gosterilmektedir (Rene vd, 2001). Bir hayvanin bagirsak mikroflorasi patojenlerin
kolonizasyonunun nedeniyle, hastaliklardan gastrointestinal sistem korunmada en 6nemli engeldir
(Patterson vd, 2003). Kati1 hal fermente yemler benzersiz 6zellikleri nedeniyle {ist gastrointestinal
sistemin asitlesmesine yol agar ve ¢iftlik hayvanlarina faydali bakterilerin olugmasi i¢in uygun kosullari
saglamaktadir. Ayrica, gastrointestinal yolun pH'in1 azaltabilen ve patojenik bakterilerin neden oldugu
enfeksiyona karsi rekabet¢i bir dislama yaratabilen KHF tiretiminde SCFA iiretildi. Baz1 calisma,
KHFnin gastrointestinal sistemin farkli boliimlerinde interobacteriaceae ve Salmonella seviyelerini
azaltabildigini ancak Lactobacilli'nin arttigin1 gdstermistir. KHF'nin artan konsantrasyonlarda laktik asit
ve kisa zincirli yag asitleri icermesi (KZY A) nedeniyle daha diisiik bir bagirsak pH'ina yol agmaktadir.
Enterobacteriaceac ve Salmonella i¢in Onerilen azalma, ayrigsmamis laktik asit ve KZYA ile ilgilidir,
¢linkii bunlar bakteri zarindan serbestge geger, ancak ayrismis asitler gegmez. Fermente sonucunda
bakteri hiicresinin i¢indeki asitler ayrisarak pH diiser ve bu da enzimatik ve proton hareket ettirici
kuvvetlerin faaliyetlere yol agmaktadir. Ve ayrica, anyonik yapisiyla kendisi de bakterilere zarar
vererek, Enterobacteriaceae'de azalma oldugunu gostermistir. (Shi vd. 2017)

Ksilitol, propiyonat iiretimini artirmak icin fosfoasetiltransferazin transkripsiyonunu tesvik edebilmekte
ve boylece Escherichia ve Staphylococcus'un biiyliimesini engellemek i¢in pH degerini diislirmektedir.
Boylece, Lactobacillus'un Enterobacteriaceae ve Staphylococcus aureus lizerindeki inhibitor etkileri, tek
basma pH'taki bir diististen kaynaklanmaktadir (Livd., 2009). Ayrica Lactobacillus, Lactobacillin
salgilayabilir ve patojenik bakterilerin biiylimesini engelleyebilen organik asitler, CO2 ve H202
tiretebilmektedi (LA, 2002; Zhang, 2006).

Laktobasilin, patojenik bakterilerin viicuduna segici olarak girerek ve onun genetik materyalini veya
o6nemli metabolik yollarin1 yok ederek Gram-pozitif bakterileri inhibe eden bakterisidal bir peptitlerden
olusmaktadir. Bununla birlikte, H,O, peroksidaz-tiyosiyanat sistemini aktive edebilmekte, laktat
peroksidazi hidrojen peroksit ile birlesebilmekte ve inhibe edilen patojenik bakterilerin biiylimesini
engelleyen oksidatif ara tirlinler liretmek i¢in tiyosiyanat ile reaksiyona girebilmekte ve CO;baz1 gram-
negatif bakterilerin biiyiimesini engelleyebilmektedir (Rashika vd.2022)

Alternatif olarak, patojenik bakterilerdeki azalmalar, gastrointestinal kanalda mikrobiyal fermantasyon
igin mevcut substratlarin azalmasina ve azalmay1 kismen agiklayabilen yem fermantasyonu ile ince
bagirsakta besin maddelerinin sindirilebilirliginin artmasina bagli olabilir. Bahsedilen tiim bu
calismalar, KHF'nin, hayvanlarin gastrointestinal ekolojisini ve genel sagligini iyilestirerek, antibiyotik
ikameleri ile benzer sekilde hareket edebilecegi bulgusunu agiklamaktadir.

Fermantasyonda iiretilen yiiksek asetik asit, beyin tarafindan kan-beyin bariyeri yoluyla emilebilir,
boylece istah1 bastiran néropeptitlerin ekspresyonunu tesvik etmekte ve istah azalmaktadir (Kimura vd,
2013). Diizensiz beslenme davranisi, BGM'nin eslik ettigi obeziteye veya yiyecek bagimliligina yol
acmakta ve BGM etkilesim mekanizmasi stabil hale gelmektedir (Gong vd, 2020; Jais vd, 2020). Tokluk
ve bagirsak iltihabinin aracilik ettigi beyin homeostazin1 bozarak, hedonik geri bildirim mekanizmasi
ve gida aliminin inhibisyon mekanizmasi iizerinde énemli bir etkiye yol agmaktadir. Ozetle, KHF'nin
gastrointestinal ekoloji {izerinde biiyiik etkisi vardir ve mikroflora ve metabolik davranistaki
degisiklikler dahil olmak {izere, metabolizmasinda hayati rol iistlenir. Buna gére KHF ile besleme ayrica
gastrointestinal ekolojiyi iyilestirmek ve hayvanlar i¢in enterik hastaliklarin enfeksiyon hassasiyetlerini
azaltmak i¢in etkili bir strateji olacaktir.

Bagirsak mukozasi, steril i¢ ortami zararli liimen igeriklerinden korumakta ve zararl rasyon maddelerine
ve patojenlere karsi savunma ve rasyonu olusturan besin maddelerinin sindirimi ve emiliminde ¢ok
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onemli iglevlere sahiptir (Sugiharto ve ark. 2015). Villus yiiksekliginin artmasi sonucu yiizey alaninin
artmasiyla mevcut besinlerin daha fazla emilmesiyle gostermektedir (Baurhoo ve ark. 2007). Bu
villuslarin aralar1 (kript) yeni doku {iretimi i¢in gerekli yiiksek enerji talebinin karsilanmasina yardimci
olmaktadir (Yason ve ark. 1987). Bagirsaktaki ek doku dongiisii, gerekli besin ihtiyacini artirarak,
hayvanin biiyiime performansi agisindan verimi diisiirecektir. Pleurotus eryngii (FSHP) gruplarina sahip
%0,5 ve 1,0 soya kabugu igeren fermantasyon iriinleriyle beslenen tavuklarla yapilan bir arastirma,
kontrol ve %0,5 fermente soya fasulyesi kabugu (FSBH) gruplarina goére daha yiiksek ileum villus
yiiksekligine sahip olmustur. Ayrica, rasyonda %0,5 FSHP dahil edilmesi, diger gruplara gére 6nemli
Olciide en yiiksek villus yiliksekligi/kript derinligini gostermistir (P<0,05) (Lai ve ark. 2015). Benzer
sekilde, Chu ve ark. (2017), ileumda villus yiiksekligi ve villus yiiksekligi/kript derinligi oraninin 6nemli
ol¢iide arttigimi bildirmis ve Trichoderma pseudokoningii (FWB) ile fermente edilmis %10 bugday
kepegi arastirildiginda, morfolojik degisiklikler veya spesifik olmayan patolojik lezyon insidansi
gorlilmemistir. Bu mevcut literatiirler, kati fermente edilmis yemin bagirsak morfometrisini ve
morfolojisini gelistirdigini ve bunun sonucunda besin maddelerinin daha iyi kullanilmasiyla birlikte
tavuklarin biiylime performansini arttigimi kanitlamaktadir.

5.3. Bagisiklik mikroflorasina etkisi

Organizmanin i¢ ortami biitiinseldir ve enterik mikroorganizmalarin bilesimindeki degisiklikler
hayvanlarin bagisiklik tepkilerini etkilemektedir. Bagimsiz bir antijen olarak mikroorganizma,
bagisiklik savunma fonksiyonunu uyarmada ve oksidatif stresi azaltma yetenegini gelistirmede hayati
bir rol oynayabilmektedir. KHF ile beslenmenin 6liim oranlarini azaltti§i ve hayvanlarin bagisiklik
tepkilerini olumlu yonde etkiledigi giderek daha fazla arastirmaci tarafindan kabul edilmektedir.
Lactobacillus aracili bagisiklik tepkilerinde, KHF ayni1 zamanda hiicresel aracili bagisiklik tepkilerini
uyarmakta ve KHF ile beslemek, yukarida aciklanan bagirsakta Lactobacillus ig¢eriginde bir artisa yol
agmaktadir. Lactobacillus aracili immiinomodiilatdr aktivitelerin tam mekanizmasi heniiz tam olarak
bilinmemekle birlikte, bagirsaklarda mukozal immiiniteyi, hiimoral immiiniteyi ve hiicresel immiiniteyi
uyarabilmekte ve bunlarin timi{i immiin yanitlarin indiiklenmesinde ve diizenlenmesinde ¢ok énemli bir
rol oynayabilmektedir. Bagirsak sisteminde yerlesik flora olarak, KHF'deki Lactobacillus, bagirsak
epitel ylizeylerindeki spesifik reseptorlere baglanmakta ve bagirsak epitel ylizeylerini stabil ve diizenli
bir sekilde kolonize ederek etkili bir mukozal bariyer gorevi gormektedir (Shiyan ve ark., 2014).
Bununla birlikte, Lactobacillus ayrica ince bagirsak lenfoid dokusunda B hiicrelerinin ¢ogalmasin
tesvik edebilmekte, mukozal bagisiklik tepkilerini artirabilmekte ve plazmositleri yiiksek
konsantrasyonda IgA iiretmeye tesvik ederek hayvanlarin bagisiklik fonksiyonunu gelistirebilmektedir
(Kabir, 2009).

Ayrica, probiyotiklerin ve bunlarin KHF'deki metabolizma firiinlerinin bagirsak mukozasindaki
lenfositleri uyarabildigini ve interlokin, tiimor nekroz faktorii ve interferon tiretimini destekleyebildigini
gostermektedir. Bununla birlikte, KHF'de kullanilan Bacillus subtilis, bagisiklik sisteminin gelisimini
aktive edebilmekte ve antikor seviyelerini iyilestiren B lenfositini uyarabilmektedir (Yu ve ark., 2011).

5.4 Hemato-biyokimyasal parametreler ve antioksidan durumu iizerindeki etkisi

Fermente pamuk tohumu kiispesi (FCSM-1) ile beslenen etlik piliglerde serum glutatyon peroksidaz
seviyesi (GSH-Px) ve toplam siiperoksit dismutaz (T-SOD) aktivitelerinin pamuk tohumu kiispesinden
(CSM) daha yiiksek oldugunu belirtmistir. 21. giinde grup (P<0.05) ve serum malondialdehit (MDA)
seviyesi daha diigiik ve serum MDA seviyesi diistiikce (P<0.05) serum total antioksidan kapasitesi (T-
AOC) ve GSH-Px aktiviteleri daha yiiksek olmustur(P<0.05). Fermente pamuk tohumu kiispesi (FCSM)
ile beslenen broyler pili¢lerinde 42. giiniinde FCSM'nin serum toplam protein (TP), albiimin (ALB) ve
kan fire nitrojeni (BUN) diizeylerinde azalma olmus ve 21. ve 42. giinlerde (P<0.05) pamuk tohumu
kiispesine (CSM) gore daha iyi etkisi gozlenmistir (Wang ve ark. (2017).

Muhammed ve Oloyede, (2009) ham Terminelia catappa tohum kiispesi bazli rasyon, Aspergillus niger
ile fermente edilmistir. Terminalia catappa tohum kiispesi bazli rasyonla beslenen piliglerin hemoglobin
(Hb), kirmiz1 kan hiicreleri (RBC), hiicre hacmi (PCV-kanin oksijen tasima kapasitesini iyilestirmek ve
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kan hacmini eski haline getirmek), ortalama korpiiskiiler hacim (MCV), ortalama korpiiskiiler
hemoglobin (MCH) iceren hematolojik indekslerin seviyesindeki iyilesme sagladigi bildirilmistir.
Ortalama korpiiskiiler hemoglobin konsantrasyonu (MCHC), beyaz kan hiicreleri (WBC) ve
trombositler, Sugiharto ve arkadaslarinin bulgularinda (2016), 21. giinde 80-CP-AC (cassava pulp-
Acremonium charticola) ve 240-CP-AC takviyeli pili¢clerde H/L orani1 diger tavuklara gore daha diisiik
(P<0.01) iken l6kosit sayis1 daha yiiksek olmus ve 240-CP-RO (cassava pulp-Rhizopus oryzae) ve 160-
CP-ACRO (Acremonium charticola-Rhizopus oryzae) grubu ile beslenen tavuklarda diger gruplardan
daha yiiksek oldugu gozlenmistir. Bu nedenle, fermente yemin hemobiyokimyasal ve antioksidan
durumu iizerindeki 6nemli etkisi, hayvanlarin veya kanatli hayvanlarin saglik durumlarinda ortaya ¢ikan
iyilesmeyi desteklemektedir (Rashika vd.2022)

5. KHF isleminde yasanan problemler ve alinabilecek énlemler

KHF, giiniimiiziin ekolojik hayvan yetistiriciliginde giderek daha hayati bir rol oynamaktadir. Bununla
birlikte, KHF'nin yenilik¢i aragtirma ve sanayilesme seviyesinin hala iyilestirilmesi gibi birgok sorunun
coziilmesi beklemektedir. Baslangic kiiltiirii acisindan, KHF suslarinin karmasikligi ve cesitliligi
nedeniyle ¢esitli bakterilerin kontaminasyonu, ilaca direngli genlerin transferi, toksik metabolitlerin
olusumu ve agir1 bagisiklik ortaya ¢ikmasini sonuglandirmaktadir (Ezekiel ve ark., 2019). KHF'nin
stirdiiriilebilir ve saglikli gelisimini saglamak i¢in, baslangic kiiltiiriiniin siki1 bir sekilde taranmasi ve
tanimlanmasi esastir. Ayrica KHF {iretim siirecinin yanlis ele alinmasi KHF uygulamasint sinirlayan
onemli bir faktordiir,

Birinci olarak, nem kontrolii yapilmazsa ve buna bagli olarak, KHF'nin su igerigi ¢ok diisiikse,
besinlerin ve metabolitlerin difiizyonu yavaslayacak ve mikroorganizmalarin biiylimesi sinirlanacaktir.
Asirt nem igerigi durumu, matrisin gozenekliligini azaltacak, oksijen ve 1s1 transferini azaltacak ve
mikotoksin kontaminasyonu riskini artiracaktir (Rashika vd.2022)

Ikincisi, zaman kontrolii fermentasyon islemi ¢ok erken sonlandirilirsa iiriin konsantrasyonu ¢ok
diisiik olacaktir. Tersine, siire ¢ok uzunsa, besinler biiyilk miktarlarda tiiketilecek ve bu da
mikroorganizma sayisinin azalmasina neden olacaktir. Ayni zamanda mikroorganizmalarin hizli
biiylimesi kendi biiyliime ve metabolizmalarinin da kisitlanmasina yol agabilmektedir.

Konrol disi KHF'deki asetik asit ve biyojenik amin konsantrasyonu cok yiiksek olursa yemin
lezzetinin biiyiik ol¢lide azalacagi unutulmamalidir (Brooks vd, 2001; Moran, 2001). Ayrica KHF
fermantasyonu sirasinda serbest amino asitlerin kaybolmasi da biiylime performansi iizerindeki olumsuz
etkisinin ana nedeni olabilmektedir (Canibe ve ark., 2012).

Bu nedenle, fermantasyon siirecindeki mikroorganizmalar arasindaki diyalog mekanizmasi ve islem
parametrelerinin optimizasyonu, KHF'nin etkinligini en {ist diizeye ¢ikarmak i¢in daha fazla calisilmali
ve kontrol altina alinmalhidir. Ayrica, KHF ile ilgili kusurlu {iriin kalite standartlar1 ve iyilestirilmesi
gereken besleme modu gibi bazi sorunlar da bulunmaktadir. KHF standartlar1 agisindan diinyada
fermente {irlinlerin kalite degerlendirmesi i¢in birlesik bir standart yoktur (Yu vd., 2019). Bunun ana
sebebi ise, aktif maddelerin tirii ve igerigi gibi etki eden maddelerinin bilinmesindeki zorluklar,
KHF'nin kalitesini belirlemede 6nemli bir zorluk olarak goriilmektedir. Ayrica depolama sartlarinin
kontroliinde yapilan eksiklikler, KHF'nin depolanmasi esnasinda fermantasyondan sonra nem igerigi ve
mikroorganizma sayisinin artiglarinin kontroliinii zorlastirabilmektedir. Depolama siiresinin artmasiyla
birlikte, mikrobiyal metabolizma KHF'deki besinlerin ¢ogunu tiiketecek ve bu da besin degerinin
diismesine neden olabilecektir. Uygulama teknolojisi agisindan, mikrobiyal ve hayvan beslenmesinin
sinerjisi ve giivenligi konusundaki farkindaligin gelistirilmesi, beslenme veri tabani ve uygun ilave
miktarinin daha da gelistirilmesi gerekmektedir.

Gelecekte, KHF'nin arastirma ve gelistirme ¢alismalari, giiclii anti-nutrisyonel faktér bozunma
kabiliyetine, kolonizasyon kabiliyetine ve zengin metabolitlere sahip karakteristik suslarin taranmasina,

hammaddelerin sindirimi ve emilimi i¢in biyolojik giiciin degerlendirilmesine, viicut sagliginin
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iyilestirilmesine ve iyilestirmeye odaklanacaktir. Boylece, hayvansal {irlin kalitesinin ve fermantasyon
stirecinin ve {irlin kalitesinin dinamik olarak izlenmesi miimkiin olabilecektir (Rashika vd.2022)

6. Sonuc ve Oneri

Temel olarak, modern tarim i¢in KHF'ye iliskin bilinmeyenler ve KHF nin 6nemi iizerine bazi noktalara
dikkate c¢ekilmistir. Alternatif hammadde veya var olan hammaddelerin etkinliginin artirilmasina
yonelik fermentasyon calismalarinin daha iyi bir sekilde anlagilmasi ve yeterli bilginin olugsmas1 KHF
nin daha aktif bir sekilde kullamimimi saglayacaktir. Ciinki, KHF'nin biiyiime performansi,
gastrointestinal ekoloji ve bagisiklik sistemi ilizerinde olumlu etkileri ispatlanmistir. Tahmin
edilebilecegi gibi, bu kadar basit bir teknolojinin diinyanin dort bir yanindaki bilim adamlarimin
dikkatini g¢ekmesi gayet makul bulunmustur. Ancak uygulama ve gelistirme teknolojisindeki
belirsizliklerin ortadan kaldirilmasi gerekmektedir.
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Oz
Bu calismanin amaci, peristaltik pompalarin debilerini iki emme yiikiinde ve bes besin ¢ozeltisi
kullanarak kalibre etmektir.

Konular, peristaltik pompalardan (PP1, PP2 ve PP3), 2 emme yiikiinden (SH30 ve SH60) ve 5 ¢ozeltiden
(musluk suyu (S1), stok A(S2), stok B(S3), nitrik asit(S4) ve potasyumdan olusuyordu) hidroksit (S5))
olusturulmugtur. Testlerde peristaltik pompalarin 2 dakika boyunca pompaladigi sivinin hacmi
belirlenmis ve peristaltik pompalarin debilerinin hesaplanmasinda hacim-zaman iligskisinden
yararlanilmistir.

Konularin debi tlizerinde 6nemli etkisi (p<0.01) olmustur. Pompalarin (PP1, PP2 ve PP3) ortalama
debileri 102.0, 103.4 ve 103.7 mL/dk olarak bulunmustur. PP2 ve PP3'iin debileri, PP1'inkinden %1.36
ve %1.67 daha yiiksektir. SH30 ve SH60 konularinda debiler, 103.6 ve 102.5 mL/dk olarak bulunmus,
emme yiiksekligi 30 cm'den 60 cm'ye ¢ikarildiginda debi %]1.1 azalmistir. En yiiksek ortalama debi
musluk suyunda (S1=104.7mL/dk) elde edilirken, en diisiik ortalama debi (S5=101.2mL/dk) Stok B'de
elde edilmistir. S1, S2, S4 ve S5 debileri ¢ozeltinin en diisik debisiyle (S3=101.2mL/dk)
karsilastirldiginda %3.51, %1.78, %1.1 ve %2.66 daha yiiksek oldugu belirlenmistir.

Anahtar Kelimeler: Kalibrasyon, debi, ¢6zelti, EC, pH, peristaltik

Calibration of Dosing (Peristaltic) Pumps Used in Automation System of Nutrition Film
Technique (Nft)

Abstract
The aim of this study is to calibrate flow rate of peristaltic pumps using two suction heads and five
nutrient solutions.

Treatments consisted of peristaltic pumps (PP1,PP2 and PP3), 2 suction heads (SH30 and SH60) and 5
solutions (tap water (S1), stock A(S2), stock B(S3), nitric acid(S4) and potassium hydroxide(S5)). In
the tests, the volume of liquid pumped by the peristaltic pumps for 2 minutes was determined and the
volume-time relationship was utilized to calculate flow rates of the peristaltic pumps.

Treatments had significant effect (p<0.01) on flow rates. The mean flow rates of pumps (PP1, PP2 and
PP3) were found to be 102.0, 103.4 and 103.7mL/min. The flow rates of PP2 and PP3 are 1.36% and
1.67% greater than that’s of PP1. Flow rates for SH30 and SH60 were found as 103.6 and 102.5mL/min,
and flow rate decreased by 1.1% when the suction head increased from 30 to 60cm. The highest average
flow rate was obtained in tap water (S1=104.7mL/min), while the lowest average flow rate
(S5=101.2mL/min) was found for Stock B. Flow rates of the S1,52,54 and S5 compared with the lowest
flow rate of solution (S3=101.2mL/min) were found to be higher as 3.51%, 1.78%, 1.1% and 2.66%.
Keywords: Calibration, flow rate, solution, EC, pH, peristaltic

Introduction

The growing of plants in plant nutrient element-rich water has been practiced for centuries. For example,
the ancient Hanging Gardens of Babylon, the floating gardens of the Aztecs in Mexico, and the floating
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islands in Turnalar Lake in Bingol's Solhan county were hydroponic by nature. The basic concepts of
hydroponic plant cultivation were introduced in the 1800s. Hydroponics became popular in the 1930s
and after the 1980s the technique began to be used in commercial vegetable and flower production
(Resh, 2013).

In the world the traditional agriculture has experienced problems such as decreased soil fertility, soil
degradation caused by continuous cultivation over the years, and most importantly the decrease in the
amount of land per capita, soil-borne diseases and pests, low irrigation efficiency, the increase in the
water requirement of cities and industry, and consequently decrease in groundwater. Therefore, there is
a need for more productive and ecologically sustainable modern hydroponic farming systems alongside
traditional agriculture. Hydroponics are recognized as cultivation systems that provide a reasonable
solution to the problems of land and water scarcity, minimizing the risks associated with soil cultivation
systems.

Preparing nutrient solutions and measurements and following of pH and EC in hydroponic are high labor
cost and time consuming. Injecting by calibrated injector peristaltic pumps from stock solution, acid and
alkali containers to plant nutrient containers provide labor economy and sustainability of hydroponics.
In addition, the use of the calibrated peristaltic pumps in hydroponics enables the use of economical
plant nutrient solutions, and to produce high quality and yielding hydroponics plants (Saaid et al., 2013;
Chowdhury et al., 2020). In the hydroponic method, many methods have been developed to supply the
plants with the nutrient solutions. However, little detailed information is available about the performance
of these methods during the growths of plants. Nielsen (1984) suggested that the depleted nutrient and
water in the hydroponics should be controlled by automation, taking into account the water level,
nutrient concentration and pH.

There are different fertilizer dosing systems in both irrigation and hydroponic systems. These are
fertilizer tanks, hydraulic piston motor injector, venturi injector, electric dosing pumps and hydraulic
fertilizer injectors (proportional) (Netafim, 2015). In addition to these, the peristaltic pumps take place
among them. Peristaltic pumps have many usage areas such as medicine, agriculture, food processing,
chemical analytical equipment, chlorination and dosing, pharmaceutical industry, mining, pulp and
paper plants and so on (Way et al., 1990; Klespitz and Kovacs, 2014).

The peristaltic pump is a type of positive displacement pump, which is commonly used for transporting
a variety of fluids (Jaffrin and Shapiro, 1971; Jacobs et al., 1996; Misra, 2005). The fluid flow is
generated in the equipment by periodically pressing a tube segment to the pump housing (the manifold),
where the increased pressure will move the fluid, while the backflow is prohibited. Most commonly the
peristaltic pump contains a pump segment (and tubing), a manifold and a rotary pump head. The pump
head is a rotor, which contains two or more rollers and these rollers press the tubing to the manifold; in
this way pressure is generated in the tube. Peristaltic pumps can be classified by many points. One of
the most significant differences can be characterized by tubing. In this respect, they can be classified
two groups as the tube and the hose pumps. The tubes of pumps made of silicon, PVC, flouropolymer
or other polymer. These are the most common type of peristaltic pumps tubing. The tube pumps can
operate against less pressure, but they need smaller motors and force to operate. Hence, this way they
are space-saving and cheaper. The hose pumps contain a pump segment, which is a reinforced tube,
called hose. These hoses are harder to be pressed and this way they need bigger and stronger motors for
the same flow. Hence, they are more expensive to operate. The main advantage of hose pumps is that
they can operate against much higher pressure than tube pumps working up to 16 bars (Klespitz and
Kovacs, 2014).

Because the only interior of the tube of the pump is in contact with the fluid, it is easy to clean the inside
surfaces of tube. Furthermore, since there are no moving parts in contact with the fluid, peristaltic pumps
are inexpensive to manufacture. Their lack of valves, seals and glands makes them comparatively
inexpensive to maintain, and the use of a hose or tube makes for a relatively low-cost maintenance item
compared to other pump types (Frank's Hospital Workshop, 2023). It is important that silicon/plastic
tubes in peristaltic pumps are used to prevent corrosion by the stock solutions and entrance into the
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nutrient solution of elements such as copper and zinc, which could result in toxic levels to the plants
(Resh, 2013).

In the literature, directly calibration of study of peristaltic pump is limited. Some directly and indirectly
related studies were given following. Chowdhury et al. (2020) determined that the flow rate of peristaltic
pump was 95 mL/min. Prodoz (2023) stated that flow rate of peristaltic pump was 83.33 mL/min. In the
studies, the suction + pumping hydraulic head of the peristaltic pump was not specified. In another study,
Tandil et al. (2018) calculated the volume of each nutrient according to the plant nutrition receipt and
injected the calculated nutrient volumes to the nutrient solution container by controlling 10 peristaltic
pumps. Fadillah et al. (2021) mixed the stock solution in A and B containers to the nutrient solution
container using the on-off method. Way et al. (1990) tested two peristaltic pumps using undiluted liquid
herbicide formulations at two formulation temperatures, and two pump outlet pressures. They found out
that the maximum error in the volumetric metering rate was 41% for the smaller pump. Herbicide
formulation and temperature significantly affected the mass and volume of herbicide metered by pump.
Saaid et al. (2013) determined that 5.64 ml of acid and alkali is needed to change the acidity of 0.312
and alkali of 0.244. Hartanto et al. (2021) determined that the drippers should operate for approximately
9 minutes to increase the electrical conductivity (EC) of the nutrient solution from 0.3 mS/cm to 7
mS/cm. Domingues et al. (2012), using a solenoid valve, kept the nutrient solution EC of lettuce between
1.5-1.7 mS/cm and pH between 5.8-6.2.

The flow rate of peristaltic pumps varies according to the suction+pumping hydraulic head, the
concentration/density of the liquid, suction tube diameter, revolutions per minute of roller and length of
tube (Demir et al., 2020; Frank's Hospital Workshop, 2023). Way et al. (1990) stated that the pumps
should be calibrated in application of agricultural chemicals.

It is necessary to know how much nutrient solution peristaltic pumps inject per unit time under different
liquid head and concentrations to grow healthy plants in hydroponics. Therefore, aim of this study was
to determine the effect of two suction heads, three peristaltic pumps and five nutrient solutions on the
flow rate of the peristaltic pump used in hydroponics.

Material and Methods

This study was carried out in laboratory at Kahramanmaras Siit¢ii Imam University, Faculty of
Agriculture and Department of Biosystem Engineering in the years of 2023. In the hydroponic
technique, stock A and B nutrient solutions and acid and alkali regulators are used.

In this study, it was determined that the effect of three peristaltic pumps (PP1, PP2 ve PP3), two suction
heads 30 cm (SH30) and 60 cm (SH60), and five nutrient solutions (tap water (S1), stock A (S2), stock
B (S3), 0.1 N nitric acid (HNO3) (S4) and 0.1 N potassium hydroxide (KOH) (S5) and S5)) on the flow
rate of the peristaltic pump used in hydroponics.

Chemical content of tap water used in test was given in Table 1. Since electrical conductivity of tap
water is low, its contribution to the nutrient solution become low (Kanber and Unlii, 2010). In this study,
tap water was considered as a solution.

Table 1. Chemical content of tap water used in the preparation of nutrient solutions.
EC pH Cations (ppm) Anions (ppm)
mS/m

(Ca*®)+(Mg*?) Nal | K*1 | COs? HCO5t S0, ClIt
0.410 7.26 7.6 0.02 | 0.07 - 2.00 0.58 1.60

Both low limits of normal concentration ranges of major elements and micronutrients given by Jones
(2005) in Table 2 and reagents by Jones (2014) in Table 2 were used in the preparation of Stock A and
B nutrient. To calculate masses of reagents to be mixed stock nutrient solutions, a program called
HydroBuddy developed by Pinto (2022) was utilized. After the low limits of major elements and
micronutrients were entered into the program, and the reagents and volume (5 L) were selected from the
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program, it was run. To prepare solutions of 0.1 N nitric acid (HNOs) and 0.1 N potassium hydroxide
(KOH) for 1 L, needed masses of nitric acid (HNO3) and potassium hydroxide (KOH) were calculated
manually. The masses of reagents, acid and alkali substances were given in Table 3. Their calculated
electrical conductivity was 1.2 mS/m. In preparations of Stock A and B nutrient solution, the firstly the
determined masses of reagents were putted separately two containers with 6 L and then tap water was
completed the two containers up to 5 L level. Solutions of 0.1 N nitric acid (HNO3) and 0.1 N potassium
hydroxide (KOH) with 1 L was prepared using same way.

Table 2. Major Element and Micronutrient lonic Forms and Normal Concentration Range Found in
Most Nutrient Solutions (Jones, 2005)

Il\E/:Z::Tlf)n;ISements lonic Form Concentration (mg/L, ppm)
Nitrogen (N) NOs, NH4 100-200
Phosphorus (P) HPO, , H,PO4 15-30
Potassium (K) K* 100-200
Calcium (Ca) Ca* 200-300
Magnesium (Mg) Mg*2 30-80
Sulfur (S) S04?2 70-150
Microelements

Boron (B) BO;?® 0.03
Copper (Cu) Cu*? 0.01-0.10
Iron (Fe) Fe*?, Fe*® 2-12
Manganese (Mn) Mn*2 0.5-2.0
Molybdenum (Mo) MoQO,? 0.05
Zinc (Zn) Zn*? 0.05-0.50

Table 3. Reagents and their calculated mass used in preparation of stock A and B nutrient for volume

of 5 liters, and acid and alkali solutions for volume of 1 liters (Jones, 2014).

Reagents | Formula | Mass (g)
Stock A
Iron EDTA Fe (EDTA) 7.692
Calcium Nitrate (Tetrahydrate) Ca(NOs3)2+4H,0 511.472
Potassium nitrate KNO3 59.406
Stock B
Ammonium Orthamolybdate (NH4)2M0OQOg4e 0.051
Boric Acid HsBO; 0.086
Copper Sulfate (Pentahydrate) CuS0O4+5H,0 0.098
Magnesium Sulfate (Heptahydrate) MgSQO4+7H,0 152.13
Manganese sulfate (Monohydrate) MnSO4 H,0 0.769
Potassium Monobasic Phosphate KH,PO4 70.508
Zinc Sulfate (Dihydrate) ZnS04+2H,0 0.076
Acid
Nitric acid | HNOs | 6.3 (for1L)
Alkali
Potassium hydroxide | KOH | 4 (for1L)

In order to determine the flow rates of the peristaltic pumps, the experimental workbench was assembled
in the laboratory (Figure 1), which consisted of power supply, 3 peristaltic pumps, peristaltic pumps
housing box, stopwatch, 50 cm transparent plastic hose with 6 mm outer diameter and 4 mm inner
diameter, a graduated cylinder 250 mL and a 6 L container. For this purpose, 3 peristaltic pumps with
silicon tube were bought. In the manual of peristaltic pumps with 3 rolling wheel, the operating voltage
is 12 VDC, 0.25 A, the inner diameter of suction silicone hose in 5 cm length is 2 mm and the outer
diameter is 4 mm. The power supply was provided to the peristaltic pumps with voltage 0.25 A and 12
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V. The plastic hoses with 50 cm length were attached to the suction and discharge silicone hoses of
peristaltic pumps by means of a nipple (Figure 1). As seen in Figure 1, the suction head (SH) was
considered as the water head between the water level in the 6 L container and the center of the peristaltic
pump. Since the head of discharge of peristaltic pomp is below the peristaltic pump center, it is taken as
zero. Since the chemical contents of the solutions are different, the specific weights of solutions (S1, S2,
S3, S4 and S5) will also be different. In this context, the specific weights of the solutions were

determined from Equation 1 (Mutaf, 2004; Dogan, 2008).
M

pP= 1)
Where; p; specific weight of solution (mL/g), M; weight of solution (g), V; is the volume of the solution
(mL). While measuring the volume of the solutions, the temperature of each solution was also measured
with a thermometer.

The experiment was carried out in complete factorial experiments in split-plots with 3 replications. In
the study, 3x2x5x3=90 treatments were created.

Flow rate tests were conducted. In the tests to calculate flow rates of the peristaltic pumps, the volume-
time relationship were utilized (Chowdhury et al., 2020). In all tests of treatments, the volume of liquid
pumped by the peristaltic pumps for 2 minutes was determined. During this time period, the volumes
pumped by the peristaltic pumps were measured with a graduated cylinder. Flow rate of peristaltic
pumps is determined from Equation 2.

Q=+ )

t
Where; Q; flow rate of peristaltic pumps (mL/min), V; volume of solution pumped by the peristaltic
pump (mL), t; is the operating time (minutes) of peristaltic pumps.
Flow rates of the peristaltic pumps were evaluated using ANOVA and Duncan test in SPSS statistical
software.

Figure 1. The experimental bench to determine the flow rates of peristaltic pumps (1-Bench, 2-Power
supply, 3- Peristaltic pumps fixing box, 4- Peristaltic pumps, 5- Discharge hose (5 cm (4x2
mm), 6- Suction hose (5 cm (4x2 mm), 7- Plastic transparent hose (6x4 mm 50 cm), 8-A
graduated cylinder of 250 mL volume and 9-A container with a volume of 6 L)

Results and Discussion

The laboratory tests were conducted with 3 replication to determine the effect of three peristaltic pumps
(PP1, PP2 and PP3), 2 suction heads (SH30 and SH60) and five nutrient solutions (S1= tap water, S2=
stock A, S3= Stock B, S4=0.1 N nitric acid (HNOs3), and S5=0.1 N potassium hydroxide (KOH)) on the
flow rate of the peristaltic pump.

The specific weights of the solutions (S1, S2, S3, S4 and S5) were calculated as p:=0.97, p.=1.13,
p3=1.19, ps=0.97 and ps=1.00 g/mL (Figure 3). The temperature of the tap water was measured with a
thermometer as 21 °C and the temperature of the other solutions was measured as 23 °C. The highest
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specific weight was found for stock B (ps=1.13 g/mL) and the lowest one was found for tap water

(p1=0.97 g/mL). The specific weights of the solutions varied according to the chemical contents of
nutrient solutions.
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Figure 2. Variation of flow rates according to solution concentrations

Flow rates were determined by considering peristaltic pumps (PP1, PP2 and PP3), suction heights (SH30
and SH60) and solutions (S1, S2, S3, S4 and S5). The lowest average flow rate (95.5 mL/min) was
determined for SH60S3PP2, and the highest average flow rate (107.3 mL/min) was determined for
SH30S4PP3. Others varied between these two flows. The mean flow rates of the peristaltic pumps (PP1,
PP2 and PP3) were found to be 102.0, 103.4 and 103.7 mL/min, respectively. At the SH30 and SH60,
their mean flow rates were 103.59 and 102.5 mL/min. The average flow rates of S1, S2, S3, S4 and S5
were calculated as 104.7, 103.0, 101.2, 103.9 and 102.3 mL/min (Table 4).

Table 4. Flow rates calculated from treatments

Suction Heads (cm) Nutrient Solutions Flow rates of peristaltic pumps (mL/min)
PP1 PP2 PP3
S1 104.5 105.5 104.7
S2 102.2 104.3 99.7
SH30 S3 101.0 104.5 103.3
S4 101.3 106.2 107.3
S5 102.0 102.7 104.7
S1 104.6 105.3 103.8
S2 103.3 104.8 103.7
SH60 S3 99.7 95.5 103.2
sS4 101.0 102.5 105.0
S5 100.3 102.5 101.7

ANOVA test was performed and effects of these parameters on flow rates of the peristaltic pumps were
found to be statistically significant (p<0.01). In addition, groups of flow rates of parameters except
suction head were determined by Duncan test. PP2 and PP3 formed the first group and PP1 formed the
second group (Table 5). The flow rates of PP2 and PP3 are 1.36% and 1.67% greater than that’s of PP1,
respectively. Although the tube peristaltic pumps are manufactured in the same way, their flow rates
could vary. These results show that flow rates could vary with the peristaltic pumps (Way et al., 1989).
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Table 5. Classification of flow rates of peristaltic pumps and nutrient solutions by Duncan test, and the
ungrouped suction heads

Peristaltic Pumps Suction Heads Nutrient Solutions

PP3 103.70a + 0.32 SH30 103.59 +0.32 S1 104.74a + 0.21
PP2 103.38a+0.55 SH60 102.46 + 0.39 S4 103.89b + 0.69
PP1 101.99b + 0.38 S2 103.00c + 0.46

S5 102.31d £ 0.35
S3 101.19¢ + 0.74

The effect of SH30 and SH60 on flow rates was statistically significant (p<0.01). It was grouped
according to ANOVA not Duncan. Accordingly, SH30 was in the first group because it had a higher
flow rate, and SH60 with a low flow rate was in the second group. The average flow rates for SH30 and
SH60 were found to be 103.59 and 102.46 mL/min, respectively (Table 5). This result shows that the
peristaltic pump flow rate decreases by 1.1% when the suction head increases from 30 cm to 60 cm.
(write here peristaltic pumps with low flow rates )

The effect of the five solutions on the flow rate was found to be statistically different (p<0.01) and
classified into 5 group (Table 5). The mean flow rates of the solutions are ordered from the highest to
lowest, as S1 (104.74 mL/min), S4 (103.89 mL/min), S2 (103.00 mL/min), S5 (102.31 mL/min), and
S3(101.19 mL/min). The highest average flow rate was obtained in tap water (51=104.7 mL/min) with
the lowest specific weight (p1=0.97 g/mL), while the lowest average flow rate (S5=101.2 mL/min) was
found for Stock B with highest specific weight (pz=1.19 g/mL). Flow rate of the S1, S2, S4 and S5
compared with the lowest flow rate of solution (S3=101.2 mL/min) were found to be higher as 3.51%,
1.78%, 1.1% and 2.66%, respectively. The largest flow rate change was between S1-S3, and the lowest
between S2-S5 (Table 5). Specific weights of the nutrient solutions inversely affected the flow rate
(Gebhardt et al., 1984). As the specific weights of the solutions decreased, the flow rates of the peristaltic
pumps increased. Nutrient solutions with different specific weight have been used in hydroponic (Jones,
2005). For this reason, calibration of the peristaltic pumps (determining their flow rates) is very
important for the healthy development of hydroponic plants (Chowdhury et al., 2020). Way et al. (1990)
reported that peristaltic pumps should be calibrated in the application of agrochemicals.

The relationship between the specific weight of the solutions and the flow rates is given in Figure 3. As
can be seen from the figure, as the specific weight of the solution decreased, the flow rate of the
peristaltic pumps increased (Demir et al., 2020). The results show that the specific weight of the solution
has a significant effect on the flow rate of the peristaltic pump. Chowdhury et al. (2020) determined the
flow rate of the peristaltic pump as 95 mL/min. and Prodoz (2023) states that its flow rate is 83.33
mL/min. However, these researchers did not give any information about the suction head of the
peristaltic pump and the chemical content of the solution while testing the flow rate of the peristaltic
pump. The flow rate of the peristaltic pump given by Chowdhury et al. (2020) and Prodoz (2023) are
lower than the average peristaltic pump flow rate determined in this study.

Conclusions

The effect of 3 peristaltic pumps, 2 suction heads and 5 nutrient solutions on the flow rate was
determined to be statistically different. This means that peristaltic pumps, suction heads and nutrient
solutions affect flow rate of the peristaltic pumps. For this reason, pump-specific flow rates should be
determined taking into account the suction head, the peristaltic pump and the chemical contents of the
solution. The pump-specific flow rates should be used dosing of nutrient solution (fertilizer), acid and
alkali in hydroponic automation systems.
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Oz

Aspir (Carthamus tinctorius L.), bitkisinin yetistiriciliginin ne zaman basladig1 tam olarak bilinmese de
ilk kullanimina ait emareler antik misir uygarligina kadar gitmektedir (M.O. 3000). Bitkinin antik misir
uygarliginda ¢esitli sekillerde kullanildigi doneme ait yapilan kazi ve arastirmalarda ortaya ¢ikmustir.
Antik misir donemine ait mezarlarda bitkinin tohumlarinin bulunmasi, cigeklerinden elde edilen
pigmentlere rastlanilmasi, doneme ait hiyerogliflerde bitkinin sunulusunun resmedilmesi bitkinin o
donemlerde kullanildigina ait en énemli bulgulardir. Antik misirdan giinimiize bitkinin asil kullanim
amaci bitkinin ¢igeklerinin tibbi 6zellikleri ve ¢igeklerinden elde edilen boyar maddeler i¢indir. Bitkinin
tohumlarindan yag elde etmek icin kullanilmasi, 1920’lerden sonra yapilan ¢aligmalar ile miimkiin
olmustur. Bitkinin ¢igeklerinde 200’e yakin farkli bilesik tespit edilmis olup iglerinde biyolojik aktivite
sergilen bircok bilesikte mevcuttur. Bu sebeple bitkinin ¢i¢ekleri gecmisten giiniimiize geleneksel tipta
kullanilmistir. Ciceklerden elde edilen biyoaktif bilesiklerden bir tanesi de saflomin (hydroxysafflor
yellow A) pigmentidir. Bu pigmentin suda kolaylikla ¢6ziinebilmesi ile sar1 rengin elde edilmesi,
pigmentin ayrica antibakteriyel, anti-inflamatuar ve antioksidan etki gdstermesi pigmentin c¢esitli
alanlarda kullanimina olanak tanimaktadir. Bu calismada saflomin (hydroxysafflor yellow A)
pigmentinin biyolojik aktivitesi ve olasi kullanim alanlar1 literatiir verileri 1s181nda degerlendirilmistir.

Anahtar Kelimeler: Aspir, ¢igek, hydroxysafflor yellow A

Biological Activity of Hydroxysafflor Yellow A Compound Obtained from Safflower (Carthamus
tinctorius L.) Flowers

Abstract
Although the exact date of the cultivation of safflower (Carthamus tinctorius L.) is unknown, its first
use can be traced back to the ancient Egyptian civilization (3000 BC). Ancient Egyptian civilization
used safflower in a variety of ways, it has come to light during the excavations and research. The
discovery of seeds of the plant in ancient Egyptian tombs, the pigments obtained from its flowers, and
the depiction of the presentation of the plant in hieroglyphs of the period are the most important findings
that the plant was used at that time. From ancient Egypt to the present day, the main use of the plant is
for the medicinal properties of its flowers and the dyestuffs obtained from the flowers. The use of
safflower as an oil crop was made possible by studies carried out after the 1920s. Nearly 200 different
compounds have been identified in the flowers of the safflower, including many compounds that exhibit
biological activity. For this reason, the flowers of the plant have been used in traditional medicine from
the past to the present. One of the bioactive compounds extracted from flowers is safflomin
(hydroxysafflor yellow A) pigment. Safflomin can be easily soluble in water and yellow color is
obtained, and that the pigment also shows antibacterial, anti-inflammatory, and antioxidant effects
allowing the pigment to be used in various fields. In this study, the biological activity and possible uses
of safflomin (hydroxysafflor yellow A) pigment were evaluated in light of literature data.
Keywords: Safflower, flower, hydroxysafflor yellow A

Introduction

Safflower (Carthamus tinctorius L.) plant is a special industrial plant that can use almost all plant parts.
The use of flowers as a natural dye, oil obtained from its seeds is suitable for human nutrition, flowers
uses in traditional medicine, stems and leaves get uses for different purposes increase the importance of
the plant (Smith, 1996). Safflower flower contains 200 different compounds (polyphenols, flavonoids,
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glycosides, sterol, quinochalcones, safflower polysaccharide, organic acids etc.). Some of these
compounds exhibit biological activity. (Adamska, 2021, Uskutoglu and Cosge Senkal, 2022; Fristiohady
et al., 2023). Safflower flowers can be used in the treatment of a wide spectrum of diseases, such as
cirrhosis, cerebrovascular, cardiovascular diseases, myocardial ischemia (Tian et al., 2010; Zhang et al.,
2011). Also exhibit pharmacological activities, such as anti-inflammatory, anti-oxidative,
neuroprotective effects, anticoagulation, vasodilation, antihypertensive immunosuppressive, and
anticancer agents etc. (Zhou et al. 2009; Delshad et al, 2018). One of these bioactive compounds is
Hydroxysafflor Yellow A (HSYA). HSYA can be dissolved with water and it is one of the substances
that gives the yellow dye in flowers, increasing the importance of the compound. HSA can be easily
dissolved with water and it is one of the substances that gives the yellow color dye (Patane¢ et al., 2020).
The figure 1 below illustrates the chemical structure of HSYA.

Figure 1. Chemical structure of HSYA (Cz7H32016) (NCBI, 2023)

In this study, HSYA compound obtained from safflower flowers and its possible usage areas will be
evaluated in the light of literature data.

HSY A extraction from safflower flowers

HSYA dissolves well in water but not in organic solvents such as chloroform, ether, ethyl-acetate. and
benzene etc. Li et al. (2013) and Bai et al. (2012) described detailed extraction method with water
immersion 2 different methods. Both methods nearly flower powder and water ratio is 1:10 (w/v). First
method extracted with 80°C with 2 times, second one is 60°C with 3 times. Then, after the solvents were
evaporated in the evaporator, it was filtered and purified. First method the extract yield is 0.023%, and
second method the yield is 0.066% (Zhao et al., 2020). The extraction procedure should be continued
until the yellow color disappears for a good extraction efficiency.

Biological activity of HSYA

The water extract of C. tinctorius flowers, main component is HSYA, demonstrates a broad variety of
biological activity. Such as cardiovascular diseases, anticoagulation, vasodilation, antihypertensive,
antioxidant, neuroprotective, immunosuppressive, and anticancer agents. It also has effects on the
inhibition of melanin formation (Zhou et al. 2009; Delshad et al, 2018).

Hydroxysafflor yellow A has a wide spectrum of biological and pharmacological effects. Some of them
are given in Table 1.
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Table 1. Pharmacological effects of HSYA

weight of the mice

Use of HSYA Biological activity Reference
Enhanced osteogenesis and

HSY A/scaffolds angiogenesis. Deng et al. (2020)
Decrease the fat mass,

HSYA and SY* and improve glucose |y o) (2020)
metabolism and liver functionin
diet-induced obese mice

HSYA Preventive and the_rapeutlc Xue et al. (2021)
effects on atherosclerosis
Weaken coronary heart disease | Zhou et al. (2018)

HSYA . .
via inflammation

HSYA Significantly  reduce blood Nie et al. (2012)
pressure and heart rate

HSYA meroyed cell viability under Ji et al., (2009)

ypoxia

Inhibited tumor growth without

HSYA detrimental effects on the | Maetal. (2019)

SYA, HSYA, and AHSYB

Protective effect  against
lipopolysaccharide induced
lung injury and neutrophil extra
cellular traps release

Wang et al. (2020)

Inhibit the differentiation and
formation of osteoclasts, and

FoxO1 signaling pathway

HSYA L . | Wang et al. (2021)
relieving osteoporosis
symptoms
Promising therapeutic candidate

HSYA for improving Alzheimer’s | Wang et al. (2023)
disease
Promote traumatic brain injury
with recovery by facilitating

HSYA neurogengsis and axon |\ otal (2023)
regeneration through regulating
cortical and  hippocampal
metabolism
Treat chronic kidney disease by

HSYA inhibiting inflammatory | Fu et al. (2022)
reactions and oxidative stress
Alleviates ulcerative colitis by

HSYA suppressing TLR4/NF-«xB | Feng et al. (2022)
signaling pathway
Triggered a  fast-to-slow

HSYA myofiber-type shift through the | Sun et al. (2022)

Safflower yellow (SY), Anhydrosafflor yellow B (AHSY B), safflor yellow A (SYA)

It can be observed from Table 1 that HSYA has a variety of impacts. When the researches were
examined, it was observed that there has been a large amount of experiment with HSYA recently.
Studies have shown that the HSY A bioactive compound can be evaluated in many areas from brain to
stomach. Additionally, this compound can be easily eaten as food additive because of dissolved in
water.
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Conclusion

Safflower plant cultivated in many parts of the world. The plant is drought resistant and can be grown
in marginal areas. It is grown only for its seeds in many parts of the world. As far as we know, the main
flower producer is China with 1800-2600 tons of flowers, and its are used for medical and dye purposes
(Zhaomu and Lijie, 2001; Emongor et al., 2017). Spineless varieties are used for flower production.
Safflower flowers are collected by hand. Therefore, labor is difficult, which seems to be the biggest
obstacle to flower cultivation of safflower. For flower harvest, it is necessary to create new approaches
that can gather both flowers and seeds using alternate machines and harvesting methods. It will be
feasible to find more extensive uses for the components (yellow and red pigments) extracted from
safflower flowers by using better flower harvesting techniques.
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Oz

Yer agelyas: (Clarkia amoena (Lehm.) A. Nelson & J. F. Macbr.), yakiotugiller (Onagraceae)
familyasina ait bir tiirdiir. Bu bitki hem mevsimlik siis bitkisi olarak dis mekan siis bitkisi hem de kesme
cicek olarak kullanmilmaktadir. Bu aragtirmanin amaci, bahge topragi, kestane kompostu, orman topragi
ve bunlarin karisimlarini igeren farkli yetistirme ortamlarinin yer agelyasinda ciceklenme ve bitki
gelisimi lizerindeki etkisini arastirmaktir. Caligmada bitki boyu, siirgiin sayisi, yaprak eni, yaprak boyu,
cicek capi, petal eni, petal boyu, ¢icek sayisi ve ¢icekte kalma siireleri tespit edilmistir. Ortamlar
arasindaki farklilik tek yonlii varyans analiziyle (ANOVA), farkliligin hangi ortamdan kaynaklandig:
ise Tukey HSD testi ile belirlenmistir. Sonug olarak, bitki boyu, siirgiin sayisi, ¢icek sayisi ortalamalari
arasindaki farklilik (p<0.01), yaprak boyu ve ¢icek capi ortalamalari arasindaki farklilik (p<<0.05)
anlaml1 bulunmustur. Sirastyla, en yiiksek bitki boyu T9-FS (C) (33.1 cm), en fazla siirgiin T§8-GS+CBC
(1:1) (12.3 adet), en genis yaprak T10-CBC (C) (18 mm), en uzun yaprak T10-CBC (C) (55.4 mm), en
genis petal T6-GS+CBC (2:1) (29.3 mm), en uzun petal T6-GS+CBC (2:1) (35.4 mm), en genis ¢igek
cap1t T11-GS (C) (57.4 mm), en ¢ok ¢icek ise T8-GS+CBC (1:1) (60.4 adet) yetistirme ortamlarindan
elde edilmistir. Cigekte kalma siiresi ise ortalama olarak en kisa T5-GS+FS (2:1) (30 giin), en uzun T11-
GS (C) (36.8 giin) ortamindan saglanmistir. Mevsimlik ¢igek yetistiriciliginde siirgiin sayisi, gigek
sayisi, ¢icek capi ve ¢igekte kalma siirelerinin fazla olmasi istenen bir 6zelliktir. Bu bakimdan en ideal
yetistirme ortami olarak bahge topragi ve bahge topragitkestane kabugu kompostu sdylenebilir. Ayni
sekilde kesme ¢icek yetistiriciligi i¢in en uzun bitkilerin elde edildigi orman toprag: yetistirme ortami
olarak kullanilabilir.

Anahtar kelimeler: Yer agelyasi, yakiotugiller, siis bitkisi

The Effect of Different Growing Media on Plant Growth and Flowering in Farewell-To-Spring
(Clarkia amoena)

Abstract
Farewell-to-spring (Clarkia amoena (Lehm.) A. Nelson & J. F. Macbr.), belonging to family
Onagraceae. This plant is used both as a seasonal ornamental plant in outdoor ornamental plant and as
a cut flower. The aim of this research is to investigate the effect of different growing media including
garden soil, chestnut burr compost, forest soil and their mixtures on flowering and plant growth in
farewell-to-spring. In the study, plant height, number of shoots, leaf width, leaf length, flower diameter,
petal width, petal length, number of flowers and duration of stay in flower were determined. The
difference between the environments was determined by one-way analysis of variance (ANOVA), and
the environment where the difference originated was determined by the Tukey HSD test. As a result,
the difference between average plant height, shoot number and flower number (p<0.01), and the
difference between leaf height and flower diameter averages (p<0.05) were found significant.
Respectively, the highest plant height T9-FS (C) (33.1 cm), the most shoot T8-GS+CBC (1:1) (12.3),
the widest leaf T10-CBC (C) (18 mm), the most long petal T10-CBC (C) (55.4 mm), widest petal T6-
GS+CBC (2:1) (29.3 mm), longest petal T6-GS+CBC (2:1) (35.4 mm), widest large flower diameter
was obtained from T11-GS (C) (57.4 mm), and the most flowers were obtained from T8-GS+CBC (1:1)
(60.4 units) growing media. On the other hand, the shortest duration in flower was obtained from T5-
GS+FS (2:1) (30 days) and the longest T11-GS (C) (36.8 days) medium. In seasonal floriculture, it is
desirable that the number of shoots, the number of flowers, flower diameter and the duration of stay in
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flower are high. In this respect, garden soil and garden soil + chestnut burr compost can be said as the
most ideal growing medium. Likewise, forest soil from which the tallest plants are obtained can be used
as a growing medium for cut flower cultivation.

Keywords: Ground azalea, ragweed, ornamental plant

Introduction

Clarkia amoena (Lehm.) A. Nelson & J. F. Macbr. [synonym Godetia amoena (Lehm.) G. Donl],
belonging to family Onagraceae (Arief, 2016), is commonly known as farewell-to-spring, godetia,
summer's darling, satin flower, herald-of-summer, atlas flower, Rocky Mountain garland flower, lovely
farewell-to-spring, fairy fans, red ribbons (Young-Mathews, 2012). It is known as godetia or satin flower
(Anderson, 1994, 1998; Arief, 2016), in Poland it is usually summer azalea, godetia or satin flower
(Babelewski and Pancerz, 2015). It is known as ground azalea, garden azalea, godetia and Ankara flower
in Tirkiye.

Farewell-to-spring flowers have white, rose-pink, or lilac-purple petals and often have a large crimson
or purple spot (Anderson, 1998; Arief, 2016). It is grown as an annual and used to decorate flower beds
(Babelewski and Pancerz, 2015). It is also used as a cut flower (Anderson, 1994, 1998; Babelewski and
Pancerz, 2015; Arief, 2016). It is widely used outdoors as a seasonal ornamental plant in Tiirkiye
(Demirkan et al., 2014). It is an annual and herbaceous plant species. It blooms in pink, white, red, lilac
and purple colors in spring and summer. Godetia, which has two varieties: tall and dwarf, is mostly
grown outdoors as a seasonal ornamental plant. It can grow in almost any soil without needing much
water. This species blooms better in cool and sunny places and is resistant to cold.

Farewell-to-spring can best be grown in places with a warm, dry climate and low temperature conditions.
There is an optimum temperature demand in the range of 15-18 °C (Babelewski and Pancerz, 2015). It
occurs naturally in the California region of the southwestern United States (Pojar and MacKinnon, 1994;
Babelewski and Pancerz, 2015).

Growing media and chemical fertilizers, which are often used commercially in ornamental plants,
increase carbon footprint and global warming. For this reason, the use of organic-based growing media
in the cultivation of ornamental plants is considered very important in terms of both reducing
environmental pollution, having a positive effect on natural balance and biological diversity, as well as
protecting the ecosystem and reducing the carbon footprint.

The aim of this research is to investigate the effect of different growing media (garden soil, chestnut
burr compost, forest soil and mixtures) on flowering and plant growth of farewell-to-spring.

Material and Method

Farewell-to-spring seedlings used in the study was obtained from Nazilli Municipality. The research
was carried out in Sultanhisar district of Aydin province. The experiment was carried out with 3
replications and 3 plants in each replication, with 9 plants in each pot. The experiment was designed
with 12x15 cm planting interval in boxes of 37x47.6x23.3 cm. Garden soil, chestnut burr compost and
forest soil and their mixtures in different proportions were used as growing media (Table 1).
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Table 1. Mixture ratio of garden soil, chestnut burr compost and forest soil as growing media

Treatment no. and codes

Growing media and ratios

T1-GS+CBC+FS (4:1:1)
T2-GS+CBC+FS (2:1:1)
T3-GS+FS (3:1)
T4-GS+CBC (3:1)
T5-GS+FS (2:1)
T6-GS+CBC (2:1)
T7-GS+FS (1:1)
T8-GS+CBC (1:1)
T9-FS (C)

T10-CBC (C)

T11-GS (C)

Garden soil+chestnut burr compost+ forest soil (4:1:1, v/v)
Garden soil+chestnut burr compost+ forest soil (2:1:1, v/v)
Garden soil+forest soil (3:1, v/v)

Garden soil+chestnut burr compost (3:1, v/v)

Garden soil+forest soil (2:1, v/v)

Garden soil+chestnut burr compost (2:1, v/v)

Garden soil+forest soil (1:1, v/v)

Garden soil+chestnut burr compost (1:1, v/v)

Forest soil (control)

Chestnut burr compost (control)

Garden soil (control)

In research; plant height at planting (cm), plant height at full bloom (cm), plant height difference (cm),
shoot number (piece), leaf width (mm), leaf length (mm), flower diameter (mm), petal width (mm), petal
length (mm), flower number (piece) and residence time in flower (day) were determined. The difference
between the environments was determined by one-way analysis of variance (ANOVA), and the
environment where the difference originated was determined by the Tukey HSD test.

Results and Discussion

The difference between average plant height difference (cm), shoot number and flower number
(p<0.01), and the difference between average leaf length and flower diameter (p<0.05) were found
significant (Table 2; Table 3).

Table 2. Variables measured and data obtained at the end of the research+standard deviation
Flower

Plant height atPlant height atPlant  height Flower diameter

Growing media planting (cm) full bloom (cm) difference (cm) (mm) ?;;jire]::t(:;r
(T41_'1(,518)+CBC+FS 22614343  29.63+4.37 7.6943.0348 4950437148 334]9AB
2—22._1(.318)+CBC+FS 20.17+£2.95 29.14+£5.49 8.290+4.38AB 52.82+7.2578 30+88
T3-GS+FS (3:1) 20.17+2.41 27.63+4.47 7.62+3.55%8 51.45+3.978 20+138
T4-GS+CBC (3:1) 20.00+3.67 28.50+4.07 8.75+3.8078 46.00+4.068 284148
T5-GS+FS (2:1) 19.00+1.56 25.22+1.79 6.22+1.848 50.93+2.7148 25+88
T6-GS+CBC (2:1) 20.22+3.63 26.14+£2.27 6.00+3.798 52.27+3.27°8 204198
T7-GS+FS (1:1) 19.50+3.82 28.00+2.08 8.21+£4.8178 49.75+7.45%8 314208
T8-GS+CBC (1:1) 21.22+2.43 30.29+2.98 9.14+3.1278 55.40+6.67°8 60+19%
T9-FS (C) 20.06+3.46 33.13+3.04 13.06+£2.58"%  46.87+5.668 5242678
T10-CBC (C) 19.72+1.87 32.50+4.57 12.81+£3.634 48.83+3.934B 5142278
T11-GS (C) 21.17+2.09 25.874+3.04 4.56+2.038 57.4345.09 33+15%8

In the same column, the difference between the values with different letters is significant according to

the Tukey HSD P<0.05




Average highest plant height T9-FS (C) (33.13 cm) and T10-CBC (C)(32.50 cm), the shortest was
obtained from T11-GS (C) (25.87 cm) media. On average, the most flowers were obtained from T8-
GS+CBC (1:1) (60 piece), the least from T5-GS+FS (2:1) (25 piece). The average residence time in
flower was obtained from the shortest T5-GS+FS (2:1) (30 days) and the longest T11-GS (C) (36.38
days) medium (Table2; Table 3).

The most shoot T8-GS+CBC (1:1) (12 piece), the widest leaf T10-CBC (C) (18.03 mm), the most long
petal T10-CBC (C) (55.43 mm), widest petal T6-GS+CBC (2:1) (29.27 mm), longest petal T6-GS+CBC
(2:1) (35.43 mm), widest large flower diameter was obtained from T11-GS (C) (57.43 mm) growing
media (Table2; Table 3), respectively.

Table 3. Variables measured and data obtained at the end of the research+standard deviation

Growing media ﬁﬂ_(r)r?tter \I/_v(iagIh I(_rﬁérlri) Iength(Prcra]tr?]l) W'dth(Pritr?]I) Iengthﬁrer?é(jizni‘clgwer
(piece)  (mm) (day)

(T41:'1:G15)+CBC+FS 1129 13.30+0.6045.57+0.50"8  25.73£4.01  30.27+0.42 32+4.24
(Tzzfls)J’CBCJ’FS 742 14.5342.2148.7047.32°8  26.8042.86  32.83+2.36 32+3.74
T3-GS+FS (3:1) 542 153042 44.874437°8 22474245 32.1743.86 33.254.95
T4-GS+CBC (3:1) 542 17.9044.0753.67+1 46"®  25.73£6.75  35.30:4.16 36.38+8.67
T5-GS+FS (2:1)  6+4 12.5342.7841.4046.6°®  26.171.78  31.57+2.15 3043.87
T6-GS+CBC (2:1) 943 1433+1.9242.7741.04°8 29274270  35.43+7.19 32.14+4.88
T7-GS+FS (1:1) 1044 13.87+42.2248.60+0.69"8  2590+4  33.87+11.02 31.1345.67
T8-GS+CBC (1:1) 1245 15.20£1.6737.60+4.818  24.17+1.86  34.73£2.02 34+2.65
T9-FS (C) 8+5 16.1742.4651.80+3.58"%  23.67+4.14  30.27+2.78 32+4.24
T10-CBC (C) 643 18.0343.0955.43£5.99% 24404927 28.27+3.52 34.13+2.48
T11-GS (C) 1127 151042 39.7342.22%8 2213350 25904331 36.75+6.21

In the same column, the difference between the values with different letters is significant according to
the Tukey HSD P<0.05

Clarkia amoena, used as a seasonal ornamental plant in landscaping, was applied to the soil at 4 different
doses (Control, 25%, 50% and 75%), and the effects of wastewater treatment sludge on plant growth
and flowering were investigated. As a result of the research, the values of shoot length, number of
flowers per plant and upper part fresh weight were found to be effective at the 1% level, and the data
regarding root length and upper part dry weight were found to be statistically effective at the 5% level
of significance (Demirkan et al., 2014).
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Figure 1. Farewell-to-spring in full bloom with flowers in different colors

Farewell-to-spring is one of the most remarkable seasonal flowers that stay in bloom for at least 1 month
(Table 3) and is used in seasonal flower cultivation and beautification of outdoor spaces such as parks,
roads, median strips, road slopes, pavements, hotel gardens, recreation areas, site gardens. It is blooms
better in sunny areas and environments (Figure 1).

Conclusion

As a result, in seasonal floriculture, it is desirable that the number of shoots, the number of flowers,
flower diameter and the duration of stay in flower are high. In this respect, garden soil and garden soil
+ chestnut burr compost can be said as the most ideal growing medium. Likewise, forest soil from which
the tallest plants are obtained can be used as a growing medium for cut flower cultivation.
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