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‘Spring Navel’ Portakal Cesidinin Hasat Zamaninin Belirlenmesi

Nesip NURAL'*, Hakan GUR?, Ahmet Erhan OZDEMIR?, Celil TOPLU?, Derya KILIC?, Tuba BAK?

'Hatay Mustafa Kemal Universitesi Ziraat Fakiiltesi Bahge Bitkileri Boliimii, Hatay, Tiirkiye
2Pamukkale Universitesi Ziraat Fakiiltesi Bahge Bitkileri Boliimii, Denizli, Tiirkiye

*Sorumlu yazar: nesipsarp@gmail.com

Ozet

Dortyol-Hatay ekolojik sartlarinda Smooth Seville turung anaci iizerinde yetistirilen ‘Spring Navel’
portakalinin en uygun derim zamanmin saptanmasi ¢alismanin amacini olusturmaktadir. Caligmada
Smooth Seville turung anaci iizerinde yetistirilen ‘Spring Navel’ portakal ¢esidi kullanilmistir. Eyliil
ayindan itibaren 15 giinliik araliklarla Ocak ayma kadar meyve 6rnekleri alinmigtir. Meyve agirligi, eni
ve boyu, meyve kabuk rengi L* degeri, usare igerigi, suda ¢oziinebilir toplam kuru madde (SCKM) ve
titre edilebilir asit (TEA) miktarlart ve SCKM/TEA oraninda artma, asit igerigi ile meyve kabuk rengi h®
degerlerinde azalma incelenmistir. Ornekleme siirecinde TEA miktar1 ve meyve kabuk rengi h°
degerlerinde azalmalar saptanirken, meyve agirligi, eni ve boyu, meyve kabuk rengi L* degeri, usare ve
SCKM miktarlariyla SCKM/TEA oraninda artiglar saptanmistir. Dortyol kosullarinda Smooth Seville
turung anaci {lizerine asili ‘Spring Navel’ portakallarinda meyve agirligi >200 g, meyve eni ve boyu 70—
80 mm, usare miktar1 %45-50, SCKM miktari>%10, TEA miktar1 %1,20-1,40, SCKM/TEA orani
>8,00, meyve kabuk rengi L* degeri >70 ve h® degeri 75-90 olmus ve 4. ve 5. 6rnek alma dénemi (15—
30 Kasim) optimum derim olum zamani olarak belirlenmistir.

Anahtar kelimeler: Portakal, anag, Smooth Seville, ‘Spring Navel’, derim olum zamani

Determining the Harvest Time of the ‘Spring Navel’ Orange Variety

Abstract

The objective of this study was to determine optimum harvest time on the Smooth Seville sour orange
rootstock grafted of ‘Spring Navel’ oranges under Dortyol-Hatay conditions. In the study, 'Spring Navel'
orange variety grown on Smooth Seville citrus rootstock was used. Fruits were picked at 15-day
intervals from end of September until early January. Fruit weight, width and length, L* value of the fruit
peel color, content of juice, the amount of total soluble solid (TSS), titratable acidity (TA) and TSS/TA
ratio were investigated. TA content and fruit skin color h® values showed decrease while fruit weight,
fruit width and length, L* value of the fruit peel color, content of juice, the amount of TSS and TSS/TA
ratio showed increase from the first sampling in all the rootstocks. According to the obtained findings,
fruit weight should be over 200 grams, fruit width and length should be between 70—80 mm, the amount
of juice should be approximately 45-50%, TSS should be over 10%, titratable acid content of about 1,20
to 1,40%, TSS/Acid ratio should be over 8,00, L* value of the fruit peel color should be over 70 and h°
value of the fruit peel color should be between 90-75 at harvest time of ‘Spring Navel’ oranges. It was
determined that on the ‘Smooth Seville’ sour orange rootstock grafted of ‘Spring Navel’ oranges in
Daortyol-Hatay conditions should be harvested approximately from in the middle of November until end
of and November (4 and 5 of the sampling period).

Keywords: Orange, rootstock, Smooth Seville, ‘Spring Navel’, harvest time

Giris

Diinya portakal tiretimi 2022 yilma goére 76 milyon tonun {izerinde olup, bu iiretimin %22.15ini
Brezilya, %13,34’tinii Hindistan ve %9,94’ini Cin iretmektedir. Tirkiye 1.322.000-ton iiretimle
%1,73’1lik bir paya sahiptir. Turunggil iiretiminin en yogun oldugu iller Akdeniz Bolgesinde yer
almaktadir. Portakal en fazla Antalya (44.903 ton), Adana (330.764 ton), Mugla (217.076 ton), Hatay
(166.159 ton), Mersin (118.990 ton) ve Osmaniye (25.663 ton) illerinde tiretilmektedir. Hatay ilinin
siira yakinlig, ig¢ilik ve tagima maliyetleri yoniiyle portakal ve diger tiim turunggiller i¢in olduk¢a
o6nemli konumdadir. Hatay ilinde Samandag (55.583 ton) ve Dortyol (43.235 ton) ilgeleri portakal
yetistiriciliginin yogun oldugu tiretimin merkezleridir (Tuik, 2024). Sanayilesme ¢abasi igerisinde olan
Ulkemizde geri plana atilan tarim sektdrii, toplumun beslenme ihtiyacin1 karsilama, sanayiye
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hammadde sunma, dis satimda iilke ekonomisine katkisi ve is imkani sunmasi agisindan Gnemini
korumaktadir. Fakat uzun yillardir ihmal edilen tarim sektoriiniin gerek iiretim gerekse dig satim
miktar ve kalitesi olmasi gerekenden azdir. Turunggil yetistiriciliginde anaglarin bitkisel, pomolojik,
fizyolojik ve biyokimyasal &zelliklere etkisinin oldugu ve bu etkilerin ekolojik kosullara gore
degisebildigi arastiricilar tarafindan bildirilmistir (Kaplankiran vd., 1985; Diizenoglu, 1991; Tuzcu
vd., 1992; Zekri, 2000; Yildirim, 2003; Titiinci, 2019). Turunggillerde meyve dokiimleri, yarilmalari
ve diisik meyve iriliginde uygulanacak kiiltiirel ve teknik islemler, bu islemlerin zamanlanmasi,
anaglarin etkisi, bunlarin ekoloji ile iligkisi modern yetistiriciligin ileriki yillarda arastirmasi gereken
konular arasindadir. Anaglar toprak, iklim, hastalik gibi etkenlerde, erken meyveye yatma, verimlilik
artisl, meyve kalitesi gibi 6zelliklerde {istiin avantajlara sahiptirler. Akdeniz Bolgesinde kullanilan en
yaygin anag¢ turungtur (Citrus aurantium L.) ve 6nemli tiir ve gesitlerimizle uyusma, verim, kalite
acisindan bagarili olmakla birlikte potansiyel bir tehlike olan tristeza’ya duyarlidir. Bu nedenle
turunggillerde anag¢ ¢alismalar1 yapilmaktadir (Kaplankiran vd. 2001; Kaplankiran, 2010).

Meyve ve sebzelerde hasat zamani verim ve kaliteyi etkiler ve derim sonrasit muhafaza siiresini
dogrudan etkiler. Erken veya ge¢ derilen meyvelerde kalite ve tat diigiik olur. Dahasi bu meyvelerin
muhafaza 6mrii daha kisa olur. Meyvelerin kalite kayb1 olmadan pazara sunulmasi olduk¢a dnemlidir.
Usare miktari, SCKM ve SCKM/TEA oram turunggillerde en 6énemli derim olumu parametreleridir
(Diindar ve Pekmezci, 1991; Ozdemir vd., 2014). Derim olumunda Navel grubu portakallarda
SCKM/TEA oraninin 7,50 olmasi gerektigi bildirilmistir (Alkan ve Mendilcioglu, 1992). Arpaia ve
Kader (2006) ise portakallarda SCKM/TEA oraninin >8,00 olmasi gerektigini bildirmislerdir. Meyve
kabuk renginin turuncu olmasi istenmektedir (Tiitlincii, 2019). Kaplankiran vd. (2011) tarafindan
yapilan bir calismada, ‘Spring Navel’ portakallarinin deriminin Brezilya ve Gou-Tou turuncu
anaglarinda Ekim ayinin 2. Haftasinda ve Tuzcu 31-31 turuncu ve Carrizo sitranji anaglarinda Kasim
ayinin ilk haftasinda yapilabilecegi belirlenmistir. Yildiz vd. (2014) tarafindan yapilan bir ¢alismada,
Hatay ilinin Dortyol ve Samandag ilgelerinde yetistirilen ‘Valencia Late’ portakallarinin SCKM/TEA
orani >5,50, usare miktar1 %45-50 ve meyve kabuk rengi h® degerinin 70-78° oldugunda (Mart aymin
1-2 haftalarina karsilik gelen tam ¢igeklenmeden sonraki 305-320. giinler) derimin yapilmasini
Onermislerdir.

Bu calisma ‘Spring Navel’ portakal ¢esidinin Dortyol-Hatay kosullarinda yetistiriciliginin yeni olmast
ve bu ¢eside uygun anaglarin belirlenmesine yonelik yapilan calismalarin bir kismini olusturmakta

olup, anaclarin kaliteye etkisi, derim olum zamaninin saptanmasi ve bu portakal ¢esidinin i¢ ve dis
tiikketimin ihtiyacini karsilanmasina katki saglanmasi amaglanmaistir.

Materyal ve Metot

Calisma Hatay ili Dortyol ilgesinde 2005 yilinda 7 x 7 metre araliklarla Smooth Seville turung anaci
iizerine asil olarak dikilen ‘Spring Navel” portakallarinda yiiriitiilmiistiir (Sekil 1).

Sekil 1. Smooth Seville turuncu iizerine asili ‘Spring Navel’ portakali meyveleri

‘Spring Navel’ portakal ¢esidi ‘Washington Navel’ portakal ¢esidinin tomurcuk mutasyonu olarak elde
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edilmistir. “Washington Navel’den birka¢ hafta daha ge¢ olgunlasir ve daha iri meyvelidir. Kabukta
turuncu renk ve meyve etinde sar1 renk hakimdir. Meyve kabugu hafif piiriizli ve orta incedir. Meyveler
sulu, lezzetli ve gekirdeksizdir. Kabuk kalinligi 5,24 mm, usare miktar1 >%45, titre edilebilir asit miktar
<%1,00, suda ¢oziinebilir toplam kuru madde miktar1 >%8,00°dir. Meyvelerin agag {izerinde muhafazasi
da miimkiindiir (Kaplankiran, 2010; Tiitiincii, 2019). ‘Smooth Seville’ (Smooth Flat Seville, Avustralya
turuncu) anacinin anavatani Avustralyadir. Muhtemelen bir pummelo, portakal ve turung melezidir. Bu
anag lzerine asili agaglar orta verimli ve orta aga¢ tag gelisimine sahiptir. ‘Smoth Seville’ lizerindeki
agaclar Xylopoprosis ve CEV’e hassas degildir. CTV ve P. citrophthora’ya orta derecede hassastir.
‘Smooth Seville’, turunggil ve gal nematodlarindan zararlanmaya da hassastir (Albrigo vd., 2019).

‘Smooth Seville turung anaci iizerine asili ‘Spring Navel’ portakal ¢esidinde optimum derim zamanini
saptamak icin Eyliil ayindan Ocak ayina kadar 15 giin araliklarla meyve ornekleri alinmistir. Alinan
meyve Orneklerinde meyve agirligr (g) hassas teraziyle, meyve eni (mm) ve boyu (mm) kompas ile
Olciilmesiyle, meyve indeksi meyve genigliginin uzunluguna en/boy olarak oraninin bulunmasiyla, usare
miktart (%) meyvelerin sikilmasi sonucu, SCKM miktar1 (%) el refraktometresiyle, TEA miktar1 (%)
titrasyonla, SCKM/TEA oran1 SCKM’nin TEA’e bdliinmesiyle, meyve kabuk rengi L*, C* ve h® degeri
ise Minolta renk Olcer cihazi ile saptanmistir. Ayrica, ‘Smooth Seville’ turung anaci lizerine asili ‘Spring
Navel’ portakalinda aralik ayinda yapilan son 6rneklemede 5 agacta her agac 1 tekerriir olmak iizere
ana¢ capt (agaglarin asi yerinin 10 cm altindan mezura ile mm olarak Ol¢iilmiistiir), kalem cap1
(agaglarin as1 yerinin 10 cm istiinden mezura ile mm olarak Olgiilmiistiir), aga¢ basina meyve verim
miktar1 (agactan elde edilen meyve miktar1 olup, kg/aga¢ olarak verilmistir), gévde birim kesit alanina
diisen verim miktar1 (as1 noktasinin 10 cm iizerindeki aga¢ gbvdesinin birim kesit alanina diisen meyve
verim miktar1 olup, kg/cm2 olarak verilmistir), tag birim hacmine diisen verim miktari (meyveler
derildikten sonra yiikseklik, dogu-bati, kuzey-giliney yoniindeki genisliklerin metre yardimiyla dl¢iilmiis,
agac¢ tacinin durumu dikkate alinarak 4/3 nr® formiiliine gore hesaplanmis ve kg/m3 olarak verilmistir)
ve tag izdilisiim alanina verim (dogu-bati, kuzey-giiney yoniinden metre yardimi ile ta¢ genisliklerinden
o6l¢iilmiis, nr* formiilii ile hesaplanmis ve kg/m? olarak verilmistir) de saptanmistir.

Calisma 3 tekerriirlii ve her tekerriirde 10 adet meyve olacak sekilde tesadiif parselleri deneme desenine
gore kurulmus ve SAS yazilim (SAS Version V.9.4, SAS Institute Cary, N.C.) programi kullanilarak
varyans analizleri yapilmis ve 6nemli bulunan varyasyon kaynaklarina ait ortalamalar Tukey testi ile
(p<0,05) ile karsilagtirtlmistir (SAS 2019).

Bulgular ve Tartisma

‘Smooth Seville’ turung anaci iizerine asili ‘Spring Navel’ portakalinda aralik ayinda yapilan son
orneklemede anag ¢ap1 12,42 mm, kalem capt 10,83 mm, aga¢ basina meyve verim miktar1 33,74
kg/agac, govde birim kesit alanina diisen verim miktar1 0,36 kg/cm?2, ta¢ birim hacmine diisen verim
miktart 2,86 kg/m3 ve tag izdiisiim alanina verim 5,19 kg/m2 olmustur. Yapilan bir ¢calismada, Gokge
(2011), Adana kosullarinda turung anaci {lizerine asili yetistirilen ‘Spring Navel’ portakal ¢esidinde anag
capinin 11,78 mm ve kalem ¢apini 11,15 cm olarak bulmustur. Bulgularimizdan farkli olarak, turung
anaci lizerine asil1 ‘Spring Navel” portakalinda anag ¢ap1 68,60 mm, kalem ¢ap1 59,55 mm, agac basina
meyve verim miktar1 45,34 kg/agac, govde birim kesit alanina diisen verim miktar1 1,61 kg/cm2, tag
birim hacmine diisen verim miktar1 6,71 kg/m3 olmustur (Titiinct, 2019). Calismamizda kullanilan
‘Spring Navel’ portakallar1 9 yasinda iken, bu ¢alismada anacin farkli ve agac¢ yasinin 18 olmas1 etken
olmustur Ayrica, ekoloji farkliligina bagl olarak gelismeden kaynakli oldugu diisiiniilmektedir.

Smooth Seville turung anaci iizerine asili ‘Spring Navel’ portakalinda en uygun derim olum zamanini
belirlemek i¢in kiiglik meyve doneminden itibaren Aralik ay1 sonuna kadar alinan bulgular Cizelge 1°de
verilmistir. Bulgular degerlendirildiginde meyve agirligl, meyve eni ve boyu, usare ve SCKM
miktarlari, SCKM/TEA oran1 ve meyve kabuk rengi L* ve C* degerlerinde artiglar olurken, TEA
miktar1 ve meyve kabuk rengi h® degerinde azalmalar olmustur.
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Cizelge 1. Smooth Seville anaci iizerine asili ‘Spring Navel’ portakallarinda incelenen kalite
parametrelerinde 6rnekleme zamanina gore degisimler
Ornekleme zamani

Kalite parametreleri 30 15 30 15 30 15 30
Eylil Ekim Ekim Kasim Kasim Aralik Aralik
Meyve agirligi (g) 142,67 e* 177,13d 183,08cd 188,59c 210,42b 212,08b 224,22 a
Meyve eni (mm) 70,19f 70,37e 7062d 70,17f 7125c¢ 79,17a 72,13D
Meyve boyu (mm) 65,12f 69,47d 7124c 6932e 71,23c 7847a 71,70b
Meyve indeksi 0,99 a 1,01a 0,99 a 101a 1,00 a 101a 101a
Usare miktar1 (%) 39,03f 35629 49,16d 4855e 50,03c 51,27a 50,89b
SCKM miktari (%) 796e 1047d 1040d 10550d 11,20c 11,87b 12,27 a
TEA miktar1 (%) 1,36 a 1,62 a 151b 135¢ 1,28 ¢ 1,15d 1,06 e
SCKM/TEA orani 5,85¢ 6,46 f 6,89¢e 7,78d 8,75¢ 10,32b 1158a

Kabuk rengi L* degeri 53,18 f 53,049 58,68e 69,08d 72,75a 7157b 7044c
Kabuk rengi C* degeri 39,749  40,79f 48,29e 64,19d 7452c 79,03a 784lb
Kabuk rengi h® degeri 120,58 a 117,50ab 113,76b 92,86c 81,46d 7429e 7250e

Dots (Meyve agirtig): 6,05 Dogs (Meyve eniy: 0,07 Duss (Meyve boyu): 0,12 Duss (Meyve indeksiy: O.D.Y
Dots (Usare miktar): 0,07 Dogs (sckM miktar): 0,18 Dots (TEA mikian): 0,08 Dots (sckm/TEA oram): 0,08
Doss (abuk rengi L* degeri): 0,09 Doss (abuk rengi C* degeri): 0,06 Douss (abuk rengi h° degeri): 9,09

XOrtalamalar (n=3) Tukey testi ile karsilastirilmis ve P>0,05 diizeyinde ayni1 harfe sahip ortalamalar dnemsizdir.
YO.D.: Onemli degil.

Calismada meyve agirlign 30 Eylillde 142,67 g iken artiglar gostermis ve 30 Aralikta 224,22 g’a
ulagmistir. Meyve eni 30 Eyliilde 70,19 mm iken artislar gostermis ve 15 Aralikta 79,17 mm’ye ulasmis
ve daha sonra biraz azalarak 30 Aralikta 72,13 mm olmustur. Meyve boyu 30 Eyliilde 65,12 mm iken
artiglar gostermis ve 15 Aralikta 78,47 mm’ye ulasmis ve daha sonra biraz azalarak 30 Aralikta 71,70
mm olmustur. Meyve indeksi 30 Eyliillde 0,99 iken artis ve azaliglar gostermis ve kismen artarak 30
Aralikta 1,01 olmustur (Cizelge 1). Kaplankiran vd. (2011) yaptiklart ¢aligmada, Carrizo sitranji
anacinda meyve agirligi 287,95 g’a, Gou-Tou turuncunda 260,23 g’a, Tuzcu 31-31 turuncunda 309,65
g’a ve Brezilya turuncunda 290,22 g’a ulasmistir. Dortyol (Hatay) kosullarinda ve anaglar ayni yasta
olmasina ragmen, bizim degerlerimiz bu ¢alismada kullanilan anaglarin degerlerinden diisiik olmustur.
Farkli anaglar {izerine yetistirilen degisik portakal gesitlerinde kii¢ciik meyve doneminden itibaren meyve
agirligl, meyve eni ve boyunda artislar oldugu degisik arastiricilar tarafindan bildirilmistir (Ozsan ve
Bahgecioglu, 1970; Yildirim, 1996; Tuzcu vd., 2004; Sharifani vd., 2010; Kaplankiran vd., 2011; Legua
vd., 2011; Ozdemir vd., 2014; Yildiz vd., 2014)

Usare miktaridaki degisimler 6rnekleme zamanina gore farklilik gosterirken, 30 Eyliilde %39,03 iken
artiglar gostermis ve 30 Aralikta %50,89’a ulagmistir. SCKM miktar1 30 Eyliilde %7,96 iken artiglar
gostermis ve 30 Aralikta %12,27’ye ulasmistir. TEA miktar1 30 Eyliilde %1,36 iken azalislar gostermis
ve 30 Aralikta %1,06’ya diismustiir. SCKM/TEA oran1 30 Eyliilde 5,85 iken artislar géstermis ve 30
Aralikta 11,58’e ulasmistir (Cizelge 1). Birgok arastirici tarafindan farkli anaglar {izerine yetistirilen
degisik portakal cesitlerinde kii¢lik meyve doneminden itibaren usare miktarindaki degisimlerle benzer
olmustur (Tuzcu, 1990; Kaplankiran vd., 2011; Ozdemir vd., 2014; Yildiz vd., 2014) Bulgularimizdan
farkli olarak, usare miktarin1 Tuzcu (1990) Adana kosullarinda ‘Washington Navel’ portakalinda
%39,03, Morales vd. (1990) Kleopatra mandarini iizerinde yetistirilen ‘Old Vini’, ‘Valle Washington’
ve ‘Avustralya Navel’ portakal ¢esitlerinde <%50, Wright (2008) Carrizo sitranj1 iizerinde yetistirilen
‘Spring Navel’ portakalinda %40,45 oldugunu belirtilmistir. Farkli anaglar {izerinde yetistirilen portakal
cesitlerinde yapilan aragtirmalarda kiigiik meyve doneminden itibaren SCKM miktari, TEA miktar1 ve
SCKM/TEA oranindaki degisimlerle benzer olmustur (Morales vd., 1990; Tuzcu, 1990; Abdi ve
Mojdeh, 1994; Sharifani vd., 2010; Kaplankiran vd., 2011; Ozdemir vd., 2014; Yildiz vd., 2014).

13




Smooth Seville turung anaci iizerine asili ‘Spring Navel’ portakalinda meyve kabuk rengi L* degeri 30
Eyliilde 53,18 iken artislar gostermis ve 30 Aralikta 70,44’e ulasmistir. Meyve kabuk rengi C* degeri 30
Eyliilde 39,74 iken artiglar gostermis ve 30 Aralikta 78,41°e ulasmistir. Meyve kabuk rengi h® degeri 30
Eyliilde 120,58° iken diislisler gostermis ve 30 Aralikta 72,50°’ye diismiistiir (Cizelge 1). Benzer
sonuglar Kaplankiran vd. (2011) Ozdemir vd. (2014); Yildiz vd. (2014) tarafindan da almmustir.
‘Chislett’, ‘Lane Late’ ve ‘Powell’ gibi gecci Navel portakallarina gore Carrizo sitranji ilizerine asihi
‘Spring Navel’ ¢esidinde meyve kabugundaki renklenmenin daha iyi oldugunu tespit edilmistir (Wright,
2008). Gou-Tou turung anaci lizerinde yetistirilen ‘Lane Late’ portakal ¢esidinde renk indeksi yoniiyle
meyve kabugundaki renklenmenin C. macrophylla, C. volkameriana ve Kleopatra mandarini anaglar1
iizerinde yetistirilenlerden daha diisiik oldugunu bildirilmistir (Legua vd., 2011). Portakallarda derim
olumunda meyve kabuk renginin en az %25 olmasi gerektigi belirtilmistir (Arpaia ve Kader, 2006).
Gou-Tou ve Brezilya turuncu iizerinde yetistirilen ‘Spring Navel’ portakallarinda ekim ayimin ortasinda
ve Carrizo sitranj1 ve Tuzcu 31-31 turuncu iizerine asili olanlarda ise kasim ayinin basinda SCKM/TEA
oraninin 8,00 degerine ulastig1 ancak bu tarihlerde meyve kabugundaki renklenmenin istenen seviyede
olmadig1 Kaplankiran vd. (2011) tarafindan belirlenmis ve arastiricilar bu portakal cesidi i¢in kasim
ayinin son haftasindan itibaren deriminin yapilabilecegini bildirmislerdir.

Sonug¢

Elde edilen bulgulara gére SCKM/TEA orani 8,00’1n iizerine Smooth Seville turung anaci iizerine asilt
‘Spring Navel’ portakal ¢esidi meyvelerinde Kasim ay1 sonunda ¢ikmistir. Bulgularimiza gore, meyve
kabuk renginde geside 6zgili degisimin ve h® degerinde bir azalmanin oldugu sdylenebilir. Dortyol
(Hatay) kosullarinda Smooth Seville turung anaci {lizerinde yetistirilen ‘Spring Navel’ portakallarinda
4. ve 5. ornek alma donemleri olan 15-30 Kasim arasinin optimum derim olum zamani oldugu
saptanmistir. Bu donemlerde meyve agirligt >200 g, meyve eni ve boyu 70—80 mm, usare miktari
%45-50, SCKM miktarinin>%10, TEA miktar1 %1,20-1,40, SCKM/TEA oran1 >8,00, meyve kabuk
rengi L* degeri >70 ve h° degeri de 90°-75° arasindadir.
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Melo Mill. - Qovun Cinsinin Tasarriifat Ohamiyyati
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Xiilaso
Mogqalado, diinya florasinda ¢igakli bitkilar igarisinde miihiim yer tutan Balqabagkimilor- Cucurbitaceae
Juss. fasilosnin Melo Mill. — Qovun cinsinin bioloji xiisusiyyatlori vo taosorriifat shomiyyati

aragdirilmigdir. Aparilmig aragdirmalara asason, molum olmusdur ki, diinyada Balgabagkimilor -
Cucurbitaceae Juss. fasilasi 95 cinso aid 965 novii shats edir. Naxgivan Muxtar Respublikasi florasinda
iso 8 cinso aid 9 novii madoni vo yabani florada yayilib. Melo Mill. - Qovun sirin, yemali va atli
meyvalori olan Balgabagkimilor- Cucurbitaceae Juss., fosilasine aid bitki ndviidiir. Muxtar respublikada
bir névii (Melo. sativus Sager.ex M.Roem. - Adi yemis) madani florada yayilib. Yemis bitkisi ¢oxlu su
buxarlandirr, lakin giiclii kok sistemine malik oldugu iiclin quragqliga davaml bitkidir. Torpaq uzun
miiddot nom olduqda yemisin koklori cliriylir vo bitki mohv olur. Qulluq islori corgado va
corgoaralarinda torpagin yumsaldilmasindan, alaqlarla miibarizoedon, seyrsltmoden, suvarmadan,
giibrolomodon, xostalik va zorarvericicilora qarsi miibarizoden ibaratdir. Uzvi vo mineral giibrolordon
tolimata uygun istifade edilmasi xastsalik vo zararvericilora davamli, saglam bitkilorin yetismasine zomin
yaradir. Bitkinin torkibindoki bozi bioloji aktiv maddsloro goro orqanlara tesir xiisusiyyatlori
aragdirtlmigdi. Tibbdo xorcong sleyhins, iirok, mado- bagirsaq, dori vo boyrak xastoliklorinds istifade
edilir.

Acar sozlar: Balgabagkimilor- Cucurbitaceae Juss., Melo Mill. — Yemis, Melo. sativus Sager.ex
M.Roem. - Adi yemis, Fitoftora xostoliyi Antraknoz xastaliyi

Economic Importance of Gender Melo Mill. — Melon

Abstract
In the article, the family, Cucurbitaceae Juss, which occupies an important place among flowering plants
in the world flora, biological characteristics and economic importance breed were investigated of the
genus Melo Mill. According to the conducted research, it was found that in the world Cucurbitaceae
Juss. The family includes 965 species belonging to 95 genera. In the flora of Nakhchivan Autonomous
Republic, 9 species belonging to 8 genera are spread in cultivated and wild flora. Melo Mill. It is a type
of plant belonging to the family Cucurbitaceae Juss., which has sweet, edible and fleshy fruits. In the
autonomous republic, one species (Melo. sativus Sager. ex M. Roem.) is spread in cultivated flora. The
fruit plant evaporates a lot of water, but it is a drought-tolerant plant because it has a strong root system.
If the soil is wet for a long time, the roots of the hawthorn rot and the plant dies. Care work consists of
softening the soil in rows and between rows, weed control, thinning, watering, fertilizing, disease and
pest control. The use of organic and mineral fertilizers in accordance with the instructions creates the
basis for the growth of healthy plants resistant to diseases and pests. Due to some biologically active
substances contained in the plant, the effects on the organs were investigated. In medicine, it is used
against cancer, heart, gastrointestinal, skin and kidney diseases.
Keywords: Cucurbitaceae - Cucurbitaceae Juss., Melo Mill. - Melo. sativus Sager.ex M.Roem.-
Common nut, Phytophthora disease, Anthracnose disease

Giris

Melo Mill. - Yemis Qovun sirin, yemali vo atli meyvalari olan Balgabagkimilor - Cucurbitaceae Juss.,
fosilosine aid bitki néviidiir. Muxtar respublikada bir novii (Melo. sativus Sager.ex M.Roem- Adi
yemis) madoni florada yayilib. Qovun s6zii latin melopepo soziindon omalo galib, alma, agac meyvasi
(melon) demokdir. Qovun, bostan bitkisi olub, vatani Markazi Asiyadir vo onun bir ¢ox becarilon
novlari diinyanin isti bolgalarinda genis sokildoa becarilir. Ticarat baximmdan shamiyyatli qovunlarin
oksariyyati sirindir va tozo yeyilir, bazi novlor konserv va ya tursu soklindo hazirlana bilor. Qovunlar
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saxtaya davamli birillik bitkilordir, yumsaq tiiklii arxa gévdoalari va sixisan budagqlar1 var. Onlar boyiik
yuvarlaqg meyvalore, boliimlii yarpaqlara vo toxminon 2,5 sm eninde sar1 tek cinsiyetli cigoklora
malikdirlor. Botanik olaraq, meyvalari bir gilomeyve noviidiir vo miixtalifliye gors dlgiisii, formasi, sathi
teksturasi, stinin rangi va dadi ilo ¢ox doyisir. Onlar imumiyyastls 1-4 kq ¢okids olurlar. Qovunlar qoxu
veranda yetisir, bu zaman meyva va sapin birlosmasinds asanligla qurilir.

Material vo Metodika

Matrial olaq an cox okilon bitkilordon olan Balgabagkimilor - Cucurbitaceae Juss., fosilosino aid Melo
Mill. - Yemis Qovun novii arasdirilmisdir. Talibov T.H., Ibrahimov ©.S. “Nax¢ivan Muxtar
Respublikasi florasinin taksonomik spektri” kitabinda . muxtar respublikada cinsin bir néviiniin (Melo.
sativus Sager.ex M.Roem.- Adi yemis) modoni florada yayildig1 géstorilmisdi (Talibov vo Ibrahimov,
2008, Hosoanov, 2009).

Aparilmig arasdirmalara osason, malum olmusdur ki, diinyada Balgabagkimilor - Cucurbitaceae Juss.
fasilasi 95 cinso aid 965 novii ohato edir (Decker, 1988). Naxc¢ivan Muxtar Respublikasi florasinda iso 8
cinsa aid 9 ndvii modeni vo yabani florada yayilib (Talibov vo Ibrahimov, 2008).

Qovun qgarpiza nisbaton daha cox istisevon bitkidir vo qurulusuna goro qarpizdan forglonir. Bunun
toxumlart igorisi bos olan toxum kamerasinda yerlogir. Osason Orta Asiya respublikalarinda va
Zaqgafgaziya respublikalarinda becarilir. Torkibindo sokorin migdari 5-17%-5 ¢atir. 20 mq% C, 1,2 mq%
A, 0,5 mq% B1, 0,3 mq% B2, 0,6 mq% PP vitaminlori vardir. Mineral maddslorden on ¢ox rast goloni
domirdir ki, bunun da miqdari 2,5 mq%-a borabardir (Sofarova, 2012)

Qovunlarin tosarriifat-botaniki sortlar1 biri-digerindon meyvosinin Slgiisiine vo kiitlosine, qabiginin
rongina vo barkliying, otli hissasinin konsistensiyasi vo rongine, dad vo atrine, yetismo miiddotine vo
saxlanilmasina gors forglonirlor. Qovunun gabig1 aciq - yasil, narinci, gohvayi, otli hissasi iso ag, yasil,
narinci v ¢ohrayi rongds olur. Otli hissosi konsistensiyasina gors lifli, yumsaq, xirda densli, xir¢ildayan
va six atli olurlar. Dadina gbra ¢ox sirin, sirin, az sirin, dadsiz, strine gors ¢ox atirli, orta vo zaif atirli va
atirsiz olur. Yetismo miiddatino gors tezyetison (80 giing), ortayetison (80-110 giino) vo gecyetison (110
giindon ¢ox) qruplarina boliiniir (Hasanov, 2006, Hasanov, 2009).

Miizakira vo alda olunmus natico

Olgiisiino goro iri, orta vo xirda olur. Uzori hamar, tor sobokoli vo gabirgali formada olur. Tezyetison
sortlart 20 giine, ortayetisonlor 1-2 aya qodor, saxlanilmaga davamli, gecyetisonlor iso 3 aydan ¢ox
saxlanirlar. Bunlarin saxlanma miiddsti yetismo dovrlarindon asilidir. Qovunlar bir ne¢o qrupa ayrilirlar.
Tezyetison Rusiya sortlari;

Tezyetigon Orta Asiya sortlari;

Yumsaq otli Orta Asiya sortlari;

Xirgildayan otli Orta Asiya yay sortlar;

Conub payiz-qis sortlari;

Six otli Rusiya sortlari;

Kantaluplar va ya Qoarbi Avropa sortlari

Nogak~wdhE

Qovunun atli hissasi six vo dadi otirli olur. Genis yayilmis sortlarindan Komsomol-142 va Limonu-sar1
misal gostarile bilor. Komsomol ortayetison sort olmaqla, xirda meyvali va sarsakillidir. ©tli hisss agdir,
zorif vanil otri verir. Limonu-sar1 tezyetisan sortdur. Otliyi ag vo six olur. Six atli Rusiya sortlarina
Bronzovka, Kolxozgu, sokorli Krim, Persidskaya, Zimovka daxildir. Zimovka orta yetison olmagla
cokisi 8 kqg-a goador golir. Yaxst saxlanilir. Torkibinde 10%-0 qader soker vardir. Kolxoz¢u on ¢ox
yayilmis sortlardandir. Meyvasi xirda, sarsokilli, sarinarinct yasili rangda olub, ¢ox otirli vo dadl,
tarkibinds 12%-2 gadar sokar olur. Orta yetison sortdur, dasinmaga davamli, saxlanmaga davamsizdir.
Bozi sort qovunlar gec yetisir vo bir ne¢o hofto saxlandiqda yavas-yavas ev soraitindos yetisir vo daha
yumsaq olur. Onlar qis qovunlart adlanir, lakin nozaragarpacaq deracoads sirin olmur. Qovun bitkilari bir
sira xastoliklors, o climladen tiikli kiif, antraknoz, fusarium solgunlugu vo toz kifino hassasdir,
baxmayaraq ki, bazi ndvlar digerlerindon daha davamlidir. Payiz-qis sortlarina Qulyabi qara, Qulyabi
sarl1, yasil Qulyabi, narinct Qulyabi daxildir. Yasil Qulyabi Carco sortudur vo ¢ox gecyetisondir. Cokisi
4-8 kg-a godor olur. Otirli atli hissasinin torkibinde 10% soker vardir. Narinci Qulyabi gecyetison
sortdur, ¢okisi 2,5 -4 kg-a qadar olur. Yumurtavaridir, yaxsi saxlanir. Orta Asiya yay sortlarina Ak-kaun,
Arbakeska, Bargi-816, I¢i-Kizil, Kzil-urup, Konga, Xokuzkalya, Qirmiz1 otli vo s. sortlart daxildir.
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Azarbaycanda Kolxozgu-749/753, Balakon-281, Qusarcay-426 va yerli qovun sortlar1 becarilir.
Standarta miivafiq qovunlar tozs, tomiz vo saglam olmalidir. Bunlarin rongi vo formasi 6z tosarriifat-
botaniki sortuna miivafiq olmalidir. En kasiyinin diametri oan ¢ox 15 sm-don, tezyetison va silindrik
formalilarda iso 10 sm-don az olmamalidir. Satisa buraxilan qovunlarin i¢erisinds azaciq azik veo batiq,
homginin 6l¢iiden uzaqglasan qovunlarin miqdart 5%-don ¢ox olmamalidir. 10% eyni miiddotds yetison
basga qovun sortlarinin olmasina icazs verilir (Hasonov, 2006).

Yemisin faydalar1 arasinda on moshurlar1 badeni soyutmaq va suyun miqdarini artirmaqdir. Unikal bir
lozzot vo miixtolif saglamliq problemlori {igiin yaxsi olan Yemis faydalarini arasdirdiq vo topladiq.
Yemis faydalarimin on g6zs carpan xiisusiyyati, badondoki suyun siirotini artirmasidir. Yaz aylarinda bol
miqdarda istehlak edilmasi tdvsiyo olunan Yemis eyni zamanda lozzotli yemok monboyidir. Yemis
faydalarindan maksimum yararlanmagq {i¢iin onu a¢iq sakilds yemek tovsiys olunur. Sirin vo ya miixtalif
yemaklordo qovundan istifads oluna bilor.

Novbali okin sistemina ciddi riayst olunmasi, saholorden bitki qaliglarinin y1gilib mohv edilmasi, alaq
otlarina qarsi, eloco do torpaqda zorarvericileri qislama marhalasindo mohv etmak {igiin dorin sumun
aparilmasi vacibdir. Bostan bitkilori okilon sahoys hamin bitkini 5 ildon sonra okmok moslohatdir. Uzvi
vo mineral gilibralorden tolimata uygun istifado edilmasi xostolik vo zorarvericilors davamli, saglam
bitkilorin yetismosina zomin yaradir. Kimyovi miibarizo mohsul yigimmma 20 giin galmis basa
catdirilmalidir

Yemis meyvasi Oziinomoxsus sirin lozzotlorino goro asason desert olaraq yeyilir. Onlarin igorisinda
toxumlar1 olan sart bir gabiq va sirali bir lot var. Yemis meyvalorinin 95% -i sudan ibaratdir. Yemis
aprel vo avqust aylarinda istehlak olunur.

B vitamini vo yodla zongin qovun bir ¢ox xiisusiyyatlori ilo doyarli meyvalor sirasindadir. ilk ndvbada
asanligla yuxuya getmoys komok edir. Yeni ana olmus xanimlar qovun yemokls siid artimina nail ola
bilarlor. Ot bigiron zaman qovun qabigi alave edilarsa, tez bigsmasine sabab olar.

Qovun tumu bir ¢ox dorde dormandir. Bels ki, o, badens istilik vo riitubat verib, madoni yumsaldir,
qaraciyari toksinlordon tomizloyir. Sidikqovucu tosiri var. Sino agrilari, qizdirma, skiirok miisahide
olunan zaman qovun tumu yemok maslohatdir. Qovunun denslari gqaynadildigdan sonra suyu igildikds
nofas yolu narahathiglarinin qarsisini ala bilar. Bitkinin torkibindski bazi bioloji aktiv maddslora gora
orqanlara tosir xiisusiyyatlori aragdirilmisdi. Tibbds xarceng sleyhina, iirok, mods- bagirsaq, dori vo
boyrak xastaliklorinds istifads edilir.

1. Xorgong aleyhino xiisusiyyatlor:

Yemis meyvosindoki yiiksok karotenoid torkibi xor¢ongin qarsisini alir vo agciyor xorgongi riskini
azaldir. Bu meyvonin miintozam istehlaki viicudunuzu isgal edon xar¢ong hiiceyralorinin qarsisin1 almaq
va Oldiirmak baximindan tasirlidir. Buna gore bu 6liimciil xastoliyin qarsisini almaq ii¢lin diyetiniza
govun slavs edin.

2. Urok saglamhig::

Qovun meyvasinde olan adenozin adli antikoaqulyant, insult vo ya {irok xastoliyino sabab olan qan
hiiceyralorinin gan laxtalanmasini dayandira bilor. Yemis bodondoki qani tomizlayir, lirok xastsliyi
riskini azaldir. Ayrica, Yemis torkibindoki suyun yiiksok olmasi lirok yanmasini yiingillasdirmaya
komok edon sakitlogdirici tesir gostarir.

3. Boyrok xastaliklorini miialics edir:

Qovun ola diiiretik xiisusiyyatlori boyrok xastoliklorinin miialicesinds faydalidir. Qovun vo limonun
birlosmasi podaqra xastoliyini sagaldir. Beloliklo, hor giin sohor qovun miintozom istehlak edilmasi
boyrak saglamligini qorumaga kdmak edir. Boyrok-sidik kisasi qumu tdkiilon zaman qovun yeyilarsa,
boyraklor rahatlanir vo sakitlosir. Qovun hom do sidikqovucudur ve terqovucudur. Qurudulmus
gabigindan 2 xorak qasig1 yemok boyrak dasina qars tesirlidir. Sidik yolu xastoliklorine qars1 faydalidir.

4. Hozm saglamlhigi
Hozm probleminiz varsa, hamar vo asan bagirsaq harokatini asanlasdirmaq iiclin Yemis yemayo cohd
edo bilarsiniz. Qovunda suyun yiiksok olmasi, hazm prosesini baslatmaq {iglin hozm {i¢iin, xiisusen
moadada hazmdas ¢atinlik yaradan tursulugu aradan galdirmagq iigiin bdyiikdiir. Babasil sikayatlorina yaxsi
tosir edir. Qaraciyar xastoliklorine do qovun donasi suyu yaxsi tosir edir. Lakin giindo 1 stokandan ¢ox
icmok maslohat deyil.
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5. Enerji artirici:

Okinlorin ¢oxunda badenin enerji istehsalinin ¢ox hissasini togkil edon B vitaminlori var. B vitamini
badoniniz torafindon gokor vo karbohidratlar emal etmok iiciin tolob olunur. Beloaliklo, Yemis istehlaki
ohamiyyatli bir enerji tomin eds bilor.

6. Angqlamaq:

Bir ¢ox diger meyva kimi, qovun kilo vermak {i¢iin idealdir. Bu meyvslor natrium v kalori, homginin
yag vo xolesteroldan azaddir. Tabii sirinlik sokerli qidalar va yiiksok kalorili desertlar iiciin istoklorinizi
mohdudlasdirsa da, yiiksok su torkibi sizi daha doymus saxlaya bilor.

7. Yemis doriye faydalidir
Yemis yalniz saglamliginiz ti¢iin deyil, qida doyari ds onlar1 deri ti¢lin faydali edir. Bitki badens sorinlik
hissi verir. Yanan hissays qovun qoyularsa, agr azalir vo sagalmasina komok edir. Onu topitmo halinda
bodonds olan sisin iizorino qoyduqda homin yeri sakitlogdirir. Yemis qabiginin topitmosi burun
sulanmasina qarsi faydalidir.

Daori baximui {igiin Yemis faydalarini asagidaki kimi sadalaya bilarik:

7.1. Saglam doriys qullug: Yemis inanilmaz faydalarindan biri do deori do daxil olmagla biitiin
birloesdirici toxumalarda hiiceyra qurulusunun biitovliylinii qoruyan kollagen ehtiva etmoasidir. Ayrica
yaranin sagalmasini siirotlondirir vo derinin méhkamliyini qoruyur. Daimi qovun istehlaki sort va quru
dorisi olanlar ii¢ilin faydalidir.

7.2. Yaslanmaya qars1 faydalari: Yemisler A, B vo C vitaminlori sayasindo derinizi tonlandirir vo
yaslanma oleyhina istiinliiklor verir. Tozo qovun inca dilimlorini kesorok yaslanmaya qarsi bir liz
maskasi hazirlaya bilarsiniz. Bu dilimlari iiziinlizo vo boynunuza qoyun. 15-20 daqigs oturaq. Soyuq su
ilo yuyun. Bunu etmok dorinizi teravatlondirir vo gonc bir parilti tomin edir.

8. Yemisin sag saglamligina faydalari.

Saglam saclar goriiniigiiniizi ¢cox doyisdiracokdir. Badonin qalan hissasi kimi, sa¢ saglamligi da sag
koklorimizds istehsal etdiyimiz qidalardan asili olaraq yaxsilasir. Vitamin vo minerallarla zongin olan
meyvalorin istehlak edilmasi sag bdylimasini stimullasdirir vo sa¢ problemlorinin garsisini alir. Yemis
asagida saydigimiz yollarla sa¢iniz iiclin faydali ola bilor. Saglarin boyiimasini tegviq edir. Yemis,
xiisuson do badonds A vitaminina g¢evrilon beta karotinin zongin bir manbayidir. Bu A vitamini saglam
sa¢ vo normal sa¢ bdyiimasi li¢iin ¢ox vacibdir. Qovun sa¢ tokiilmesinin garsisini alir. B vitaminlorinin
catismazIigi sa¢ tokiilmasine sabob olur. Sag tokiilmasinin garsisini almaga vo sa¢ boylimasina komakei
olan fol tursusu va inositol kimi B vitaminlori ilo zongindir.

Lakin normadan artiq qovunla qidalanmaq bazi fosadlara gotirib cixarir. Sokor xastosi, kaskin xora
xostaliyi, hamginin hamils vo usaq omizdiroan gadinlara yemis yemak tovsiys olunmur. Bunu Rusiya
Istehlak¢1 hiiquglarinin miidafiosi vo insan rifahina nozaroet iizra Federal Xidmoti (Rospotrebnadzor)
agiglayib. Miitoxassislarin s6zlarina gors, yemis agir mahsul hesab olunur. Onunla asas yemak gobullari
arasinda qidalanmaq daha maqsadouygundur, lakin acqarina vo ya yemokdan dorhal sonra yemok
moslohat gorilmiir.

Qeyd olunub ki, yemisin asas zararli maddslori onun gabigindadir. Miitoxassislor hamginin yemisi su,
bal, tursudulmus siid mohsullari, siid va alkoqol ila istehlak etmayi tovsiya etmirlar, ¢linki bu, mada
pozuntusuna gatirib ¢ixara bilor. Bildirilib ki, on keyfiyystli yemislor avqustun sonu — sentyabrin avvali
yetisir.

Qovun bitkisi miinbit vo denavar strukturlu torpaglarda daha yaxsi bdyiiyiib inkisaf edir. Yiiksok va
keyfiyyeotli mohsulun asasini tomin etmak {igiin iso zohorli vo zararli alaq otlart ilo yiiksok aqrotexniki
tadbirler aparilmali v su rejiminin diizgiin totbiq edilmosi ¢ox vacibdir. (Seferova va Seyidova, 2024,
Saforova va Novruzova, 2021)

Novbali okin sistemindo onun asas salof bitkisi kimi soganaqlilar, ¢oxillik otlar, kartof vo taxil bitkilari
okilir. Yemis bitkisi okilon sahados ilk ndvbads torpagin hazirlanmasi prosesi aparilir. Torpaqdan solof
bitkilorinin qaliglar1 tomizlonir vo derinliyi 25-30 sm olan dondurma sumu edilir. Sonra 250-300 Kkq
superfosfat, 20-30 ton peyin verilir. Sopingabagi becarmo zamani torpagin vaziyystindon asili olaraq,
0,15-20 sm derinlikds yeniden sumlanilir, cargslor vo su kanallart agilir.

Yemis bitkist istiliksevon bitkidir, ona goro do toxumlari 16-170C istilikde cilicormoays baslayir.
Toxumlar1 termostatlarda qizdirdiqda, istiliyi sabit saxlayan otaqlarda saxladiqda cilicormo faizi vo
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clicorma enerjisi artir. Toxumlar1 giinasli yerds nazik qatla parga {izarine sarib, qarigdirmaqla 5-7 giin
saxlamaq lazimdir. Toxumlar1 xastsliklordon qorumagq ti¢iin TMTD (8q/kq) ve ya merkuran (1q/kq)
preparatlart ilo dormanlamaq lazimdir. Torpagin temperaturu 14-160C-ys ¢atdiqda sopin aparilir. Yemis
bitkisinda sopin cargavi va lent {isulunda aparilir. Cargavi tisulla corgoaralari 1,4 m, corgado bitki aralari
159 0,7 m olur. Lent {isulunda sopin aparildiqda ise 2,1 m, lentds cargoaralar1 0,7 m, corgads bitki aralari
da 0,7 m olur. Bir hektara 2-3 kq toxum okilir. Bitkilords 4-5 yarpaq amoalo goldikdon sonra seyraltmo
aparilir vo har yuvada 2 adad giiclii vo saglam bitki saxlanilir. Yemis giiclii kok sistemino malik oldugu
iiclin quragliga davaml bitkidir vo buna goérs bitki ¢oxlu su buxarlandirir. Torpag: tez-tez suvarmaq
olmaz, ¢iinki uzun miiddet nom olduqda yemisin kdklari ¢iirtiytir v bitki mshv olur.

Bitkiyo qulluq isleri corgads va corgoaralarinda torpagin yumsaldilmasindan, alaqlarla, zohorli vo zararli
bitkilorla miibarizadon, seyraltmoden, suvarmadan, giibralomadon, xastalik vo zararvericicilora qarsi
miibarizodon ibaratdir.

Giibralonmasi:

Bitkinin okildiyi torpaq seraitini nazors almagla, hektara 20-30 ton peyin normasi, 120 kq azot, 120 kq
fosfor vo 120 kq kalium giibrasi vermok lazimdir. Yemis xiisuson onun kaliumla zengin torpaqlara daha
tolobkardir. Fosfor giibrasi peyinlo qarigdirihib yuvalara verilir. Azot vo kalium iki dofods torpaga
yemlomo soklindo verilir. Tlk yemloma seyraltmoden sonra 60 kq azot, 45 kq kalium, ikincisi iso 20-25
giin sonra ¢icokloms fazasinda 40 kq azot, 35 kq kaliumla birlikds verilir. Yemlomadan sonra bitkilorin
dibi yumsaldilir, suvarilir. Yemisin keyfiyyatli olmasi tiglin vaxtinda xastalik vo zararvericilora qarsi
miibarizo aparmaq lazimdir. Yemis bitkisinin bozi xastaliklori var.

Unlu seh xostoliyi—xostoliyo yemis vo qarpiz bitkilori yoluxur. Bitkilorin yoluxmus yarpaq ve
govdalarinde ag vo bozumtul ortiiklor amalo golir. Xastoliys yoluxmus yarpaqglar saralir, solur vo tez
mohv olur. Unlu seh xastaliyine qovun ¢igoklomo vo meyve vermo dovriinds do yoluxa bilar. Xastalik
naticasindo bitkilorin mohsulu azalir vo keyfiyyatsiz olur. Bitkilorin iinlu seh xastoliyino qarsi
Tridimefon torkibli (Bayleton) va dinokap torkibli (karatan) preparatlarindan istifads edilir.

Fitoftora xastaliyinin toradicileri gdbaloklordir. Cox vaxt gdbslayin mitsellori qovunun igorisinds inkisaf
edir, hotta toxum da bu xastaliys yoluxur. Bu xastaliys yoluxmus meyvalarin tizorinds agiq boz lokolor
amala golir vo meyvanin latli hissasi kego kimi olur.

Antraknoz xastoliyi zamani bitkilorin kok bogazi, yarpagi vo meyvalori zadslonir. Gobslok bitkinin
toxumlarinda, ¢ox hallarda yarpaqglarinda deyirmi va sar1 qonur lakalor, meyvalards batiq yaralar amola
gotirir. Fosfor-kalium giibrolori va ¢iiriimiis peyin qarigigi xastaliya qarst miigavimatini artirir.

Yemis mil¢ayi on qorxulu zararvericilordon sayilib, Azarbaycanda yemis okilon biitiin rayonlarda genis
yayilmisdir. Zararverici torpagin 12-15 sm derinliyinda pup marhalasinda qislayir, ¢igoklayan dévrda
ucurlar. Disi mil¢oklor 6z yumurtalarim tozo amslo golmis qovunun gabigi altina qoyurlar. Yemis
milg¢ayinin siirfalorinin amols gatirdiyi siirfa yollar1 daslagir, naticade meyvaslar ¢iirlimays baglayir.
Bostan coyirtkesi ham qarpiz, hom do yemis bitkisine bdyiik ziyan verir. Bostan ¢oyirtkasinin iyul
ayindan baslamis sentyabra kimi yetkin fordlorindo rast golinir.

Qovun bitkisinin xastoliklordon miihafizesi aqrotexniki vo kimyovi todbirlordon ibaratdir. Biitiin
aqgrotexniki qaydalara riayst olunmasi bostan okinlarinds zararverici va xastaliklorlo ugurlu miibarizonin
asas sartlorindandir.

Kalium vo azot giibralari torpagda olan moftil qurdlarinin moahvins komoklik edir. Kok ¢iiriimasi
xostoliklori agkar edildikds peyindon istifade edilmasi maslshst deyildir. Sspingabagi toxumlarin
mikroelementlarla (bor, mis, domir, sink va s.) islonmasi bitkilorin xastaliklora davamliligini artirir.
Bostan okinlorinds kimyavi miibarizs todbirlorine sopina 1-2 ay qalmis toxumlarin dermanlanmasi ilo
baglanilir. Vegetasiya miiddotinde sovkalara qarsi sipermetrin, deltametrin torkibli preparatlardan
istifado edilmasi tovsiys olunur.
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Natica va takliflor

Aparilmig aragdirmalara osason, malum olmusdur ki, diinyada Balgabagkimilar - Cucurbitaceae Juss.
fosilasi 95 cinso aid 965 novii ohato edir. Nax¢ivan Muxtar Respublikasi florasinda iso 8 cinso aid 9
novii madoni vo yabami florada yayilib. Melo Mill. - Qovun sirin, yemali vo atli meyvelori olan
Balgabagkimiler- Cucurbitaceae Juss., fasilosino aid bitki noviidiir. Muxtar respublikada bir ndvii
(Melo. sativus Sager.ex M.Roem. - Adi yemis) madani florada yayilib.

Adi yemis modo- bagirsaq, boyrok, xorcong, irok saglamliginda cox faydalidi. Amma balla,
tursudulmus siid mshsullari, siid vo alkoqolla birlikde gobul etmok orqanizme toksiki tesir gosterir.
Sokor xastasi, kaskin xora xastaliyi, hamginin hamils vo usaq amizdiran qadinlara yemis yemok tovsiyo
olunmur. Bunu Rusiya Istehlak¢1 hiiquqlarinin miidafissi vo insan rifahina nazarat iizra Federal Xidmoti
(“Rospotrebnadzor”) agiglayib. Miitoxassislorin sézlorine gora, yemis agir mahsul hesab olunur. Onunla
asas yemok gobullari arasinda gidalanmaq daha mogsodouygundur, lakin acqarina vo ya yemokdon
dorhal sonra yemok maslohat goriilmiir.

Qovun bitkisinin xastaliklori vo zorarvericilori ilo miihafizesi aqrotexniki vo kimyovi tadbirlorden
ibarotdir. Vegetasiya miiddstinds sovkalara qars1 sipermetrin, deltametrin torkibli preparatlardan istifado
edilmasi tovsiya olunur.

Tasokkiir

Todqiq olunan ndvlorin miioyyonlogdirilmasino goro Azerbaycan Respublikasinin omokdar elm
xadimi, AMEA-nin hoqiqi tizvii, akademik Tariyel Hiiseynoli oglu Talibova 06z tosokkiirlimiizii
bildiririk. Tadgigat “Naxg¢ivan Dovlot Universitetinin Biologiya kafedrasinin Herbari Fondu™ layihasi
osasinda dostoklonir.

I9dabiyyat

Decker, D. S. et al. (2002). Diversity in free-living populations of Cucurbita pepo (Cucurbitaceae) as
assessed by random amplified polymorphic DNA. Syst. Bot. 27: 19-28

Hoasonov S.R., (2009), Torovoz vo bostan bitkilorinin genetik ehtiyatlarmin qiymatlondirilmasindo
istifado olunan miiasir molekulyar-bioloji metodlar. AMEA Genetik Ehtiyatlar Institutunun
asarlari, I cild. Baki, s. 364-370

Hasonov S.R., (2006), Dutma yemis sortlari, dutma lisulunun mahiyyati, Abseronda bu iisulun totbiqi.
Azorbaycan Agrar Elmi. Nel-2, 5.57-58

Paris, H. S. 1986. A proposed subspecific classification for Cucurbita pepo. Phytologia 61: 133-138

Seferova F, Seyidova L Nahgivan Ozerk Cumhuriyeti meralarindaki zehirli bitkilerle miicadeleye
yonelik onlemler. International Congress On Sustainable Agriculture. S.495-502. Yayinci [gdir
University, Tiirkiy -2024

Seferova F.A, Novruzova E.S (2021) OcobeHHocTH camo3amiuThl pacTeHuil B mpupoje. bromnerensb
Hayku u npaktukd. Bulletin of Science and Practice. https://www.bulletennauki.com T. 7. No8.
https://doi.org/10.33619/2414-2948/69

Cagapoa D.A. (2012) PaxTophl, BAMAIOLIME HA AWHAMHUKY Ppa3BUTUS SIOBUTHIX PAcTEeHUH B
HaxusiBaHckoit ABToHOMHOM PecryOinike. MexxTyHapoaHbIH TEXHHUKO- SKOHOMHUUYECKHH JKypHAL.
Mocksa Ne 1, ¢.124-127

Talibov T.H., ibrahimov .S. (2008) Naxcivan Muxtar Respublikasi florasinm taksonomik spektri.
Nax¢ivan: Ocomi NPB, 364 s.

Talibov T.H., Ibrahimov ©.S. Nax¢ivan Muxtar Respublikasi1 florasmin Qirmiz1 Kitabr. (2010), c. I,
Nax¢ivan: Ocami, 677 s.

21
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Ozet

Kentsel tarim gida giivenligi sorunlaria yanit olup yeni ve siirdiiriilebilir bir ¢6ziim olarak, son yillarda
biiylik ilgi gormiistiir. Bu tiir tarim, sehirlerin i¢cinde ve cevresinde gida iiretimini icerir ve dikey,
hidroponik, akuaponik ve diger modern yontemlerle yapilabilir. Kentsel tarimin temel faydalarmdan biri
gida iiretimi ile tiikketimi arasindaki agigin azaltilmasidir. Bu, nakliye maliyetlerinin azalmasina, sera
gazi emisyonlarinin azalmasina ve lirlin tazeliginin artmasina yol acar. Kentsel tarim aym1 zamanda
pandemi veya dogal afetler gibi kriz zamanlarinda 6zellikle 6nemli olan uzun ve karmasik temin
zincirlerine olan bagimliligin azaltilmasina da yardimci olabilir. Ayrica kentsel tarim, kentsel alanlarin
daha iyi iiretkenligine katkida bulunabilir. Catilari, duvarlar1 ve diger kullanilmayan alanlar1 kullanarak
gida {iretimini artirmak ve kentsel yasam kalitesinin artmasina yardimci olmak miimkiindiir. Bu tiir
tarim ayni1 zamanda sehir sakinleri icin is yaratabilir ve yeni ekonomik firsatlar saglayabilir. Cevresel
acgidan bakildiginda kentsel tarim, kirliligin azaltilmasina ve hava ve toprak kalitesinin iyilestirilmesine
yardimec1 olabilir. Kentsel ortamlardaki bitkiler karbondioksiti emebilir ve iklim degisikliginin
etkilerinin azaltilmasina yardimci olabilir. Genel olarak kentsel tarim, gida gilivenliginin saglanmasi,
cevresel etkilerin azaltilmas1 ve kentsel siirdiiriilebilirligin gelistirilmesi acgisindan etkili bir strateji
olarak kabul edilmektedir. Bu tiir tarim yalnizca kentsel topluluklarin gida ihtiyaglarimi karsilamakla
kalmaz, ayni zamanda gelecekteki zorluklara karsi daha siirdiiriilebilir, daha yesil ve daha direncli
sehirler yaratilmasina da yardimci olabilir.

Anahtar kelimeler: Gida giivenligi, kentsel topluluklar, sera gazlari, hava Kalitesi, kentsel
stirdiiriilebilirlik.

Urban Agriculture, a New Approach Emphasizing Sustainable Living and Food Security

Abstract

Urban agriculture has gained significant attention in recent years as a new and sustainable solution to
food security issues. This type of agriculture involves food production in and around cities and can be
done using vertical, hydroponic, aquaponic and other modern methods. One of the main benefits of
urban agriculture is reducing the gap between food production and consumption. This leads to lower
transportation costs, reduced greenhouse gas emissions and increased product freshness. Urban
agriculture can also help reduce reliance on long and complex supply chains, which is especially
important in times of crisis such as pandemics or natural disasters. Urban agriculture can also contribute
to better productivity in urban areas. By using roofs, walls, and other unused space, it is possible to
increase food production and help improve the quality of urban life. This type of agriculture can also
create jobs for city dwellers and provide new economic opportunities. From an environmental
perspective, urban agriculture can help reduce pollution and improve air and soil quality. Plants in urban
environments can absorb carbon dioxide and help reduce the effects of climate change. Urban
agriculture is generally recognized as an effective strategy for ensuring food security, reducing
environmental impacts, and improving urban sustainability. This type of agriculture not only meets the
food needs of urban communities but can also help create cities that are more sustainable, greener, and
more resilient to future challenges.

Keywords: Food security, urban communities, greenhouse gases, air quality, urban sustainability

Giris

Gida giivenliginin saglanmasinda ve siirdiiriilebilir yasam tarzlarinin gergeklestirilmesinde yeni bir
yaklasim olarak kentsel tarim, giiniimiiz toplumlarinda biiylik 6nem ve etkilere sahiptir. Bu yaklagim,
kentsel alanlarin 6zellikle kentsel alanlarda ve banliydlerde tarim iiriinlerinin yetistirilmesi igin
kullanilmasini ifade etmektedir. Kentsel tarimin bazi temel yonleri ve faydalari sunlardir:
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» Gida giivenliginin saglanmasi
Kentsel tarim, uzun gida tedarik zincirlerine olan bagimliligin azaltilmasina ve taze, saglikl {iriinlere
erisimin iyilestirilmesine yardimci olabilir. Bu 6zellikle yesil alan eksikligi ve taze iiriinlere sinirl
erisim gibi sorunlarla karsilagabilecek kentsel alanlarda 6nemlidir.

» Cevresel etkilerin azaltilmasi
Kentsel ortamlarda ekim, gidanin uzak bdlgelerden tasinmasi ihtiyacimi azaltmaya ve dolayisiyla
cevresel kirleticileri azaltmaya yardimci olabilir. Ayrica kentsel tarim, yesil alanlar yaratarak hava
kalitesinin iyilestirilmesine ve kentsel 1s1 adalarinin etkilerinin azaltilmasina yardimer olabilir.

> Yerel topluluklarin giiclendirilmesi
Kentsel tarim, kentsel alanlarda sosyal baglarin giiclendirilmesine ve topluluk duygusunun
giiclendirilmesine yardimci olabilir. Tarimsal faaliyetler sosyal etkilesimler, egitim ve yerel becerilerin
desteklenmesi i¢in bir firsat saglayabilir.

» Dogal kaynaklarin korunmasi
Bu yaklasim, su ve toprak da dahil olmak iizere dogal kaynaklarin korunmasina ve yonetilmesine
yardimc1 olur. Kiigiik ve smirli kentsel alanlarda kaynaklarin optimum kullanimi, kaynak israfinin
azaltilmasina ve tliretkenligin artirilmasina yardimei olabilir.

» Siirdiiriilebilir kalkinmaya destek
Kentsel tarim, siirdiiriilebilir kalkinma hedeflerine ulagmaya ve siirdiiriilebilir yasam kaliplarim
giiclendirmeye yardimci olabilir. Bu tiir tarim yasam kosullarin iyilestirebilir, yoksullugu azaltabilir ve
halk sagligini iyilestirebilir.
Kentsel tarimin farkli modelleri:
* Dikey tarim: Mahsul yetistirmek i¢in ¢ok katli binalarin ve yesil duvarlarin kullanilmas.
* Yesil ¢at1 bahgeleri: Bitki yetistirmek i¢in binalarin ¢atilarinin kullanilmasi (Cati {istii).
» Topraksiz ve akuaponik yetistirme: Bitki yetistirmek i¢in su tiiketimini azaltmaya ve {iiretkenligi
artirmaya yardimci olan topraksiz sistemlerin kullanilmasi.
Genel olarak yenilik¢i bir ¢oziim olarak kentsel tarim, sehirlerdeki yasam kalitesinin iyilestirilmesine,
gida giivenliginin iyilestirilmesine ve siirdiiriilebilir kalkinma hedeflerine ulasilmasina yardimci olabilir.
» Cevre bilincinin ve egitiminin tesvik edilmesi
Kentsel tarim, vatandaslar1 ¢evrenin, dogal kaynaklarin ve biyolojik c¢esitliligin korunmasinin 6nemi
konusunda egitmek icin iyi bir firsattir. Insanlar kentsel tarim projelerine katilarak siirdiiriilebilir tarrmin
ilkelerini 6grenebilir ve glinliikk faaliyetlerinin ¢evresel etkilerini daha iyi anlayabilirler. Bu farkindalik,
enerji tiilketiminin azalmasina, daha iyi atik yonetimine ve yenilenebilir kaynaklarin kullaniminin
artmasina yol agabilir.

> Yerel ekonominin desteklenmesi
Kentsel tarim, yerel ekonominin biiyiimesine ve yeni is firsatlar1 yaratilmasina yardimci olabilir. Yerel
iirinlerin kentsel pazarlarda satilmasi, tarimla ilgili kiigiik isletmelerin kurulmasi ve hatta belirli
riinlerin ihra¢ edilmesi, yerel ekonominin gii¢lendirilmesine ve issizligin azaltilmasina yardimci
olabilir. Ayrica kentsel tarimdan elde edilen gelir, kentsel alanlardaki diisiik gelirli hanelerin yasam
kosullarini iyilestirebilir.

» Saghkl beslenmeyi tesvik edin
Taze, yerel {riinlere erisim, kent sakinleri arasinda saglikli beslenmenin tesvik edilmesine yardimeci
olabilir. Kentsel tarim, insanlarin meyve, sebze ve tibbi bitkilere kolayca erismesini ve bunun sonucunda
besin agisindan degerli besinden faydalanmasin1 miimkiin kilmaktadir. Diyetteki bu degisiklik, diyabet
ve obezite gibi yetersiz beslenmeyle iliskili hastaliklarin oranlarinin azalmasina yol acabilir.

> iklim degisikligine uyum
Kentsel tarim iklim degisikliginin etkilerini azaltmada onemli bir rol oynayabilir. Gidanin uzun siire
taginmasina olan ihtiyacmn azaltilmasi ve yerel {irlinlerin iiretilmesiyle sera gazi emisyonlar azaltilabilir.
Ayrica kurakliga dayanikli ekim tekniklerinin kullanilmasi ve su kaynaklarinin optimal yonetimi, tarim
sistemlerinin iklim degisikligine kars1 dayanikliliginin giiglendirilmesine yardimci olabilir.

» Yesil alanlarin ve yasam Kalitesinin artirilmasi
Kentsel tarim, kentsel ortamlardaki yesil alanlarin artmasina yardimci olur; bu da hava kalitesini
iyilestirebilir, giiriiltii kirliligini azaltabilir ve dinlenme ve dinlenme alanlar1 yaratabilir. Ayrica bu
alanlar sosyal ve kiiltiirel faaliyetler icin de kullanilabilir ve kent sakinlerinin ruh hali ve ruh sagliginin
iyilestirilmesine yardimci olabilir.
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» Zorluklar ve ¢oziimler:
Kentsel tarimin birgok avantaji olmasina ragmen, ayn1 zamanda zorluklarla da karsi karsiyadir. Bu
zorluklar arasinda uygun arazi eksikligi, su kaynaklarinin smirli olmasi, kentsel alanlardaki toprak
kirliligi, uygulama ve bakim maliyetlerinin yiiksek olmasini sayabiliriz. Bu zorluklarla basa ¢ikmak igin
yeni teknolojilerin kullanilmasi (topraksiz tarim gibi), kentsel tarimin gelistirilmesine yonelik hiikiimet
politikalarinin desteklenmesi ve yerel topluluklarin tarimsal projelerin yonetimine katilimi gibi ¢oziimler
kullanilabilir.

Sonuc¢

Yeni bir yaklasim olarak kentsel tarim, gida giivenliginin ve ¢evresel siirdiiriilebilirligin saglanmasinda
kilit rol oynayabilir. Bu yaklasim, kentsel yasamda yeni desenler olusturarak, toplumsal baglar
giiclendirerek ve toplumsal c¢evre bilincini gelistirerek siirdiiriilebilir kalkinmanin gerceklesmesine
yardime1 olmaktadir. Pek ¢ok avantaji géz oniine alindiginda kentsel tarimin yakin gelecekte kentsel
planlamanin ve siirdiiriilebilir kalkinmanin temel unsurlarindan biri haline gelmesi beklenebilir.
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Ozet

Manyetizmanin tarimda yeni ve istikrarli bir teknoloji olarak uygulanmasi son yillarda dikkata
almmistir. Manyetizmanin bitkilerin biiylimesi ve gelismesi, {irlinlerin kalitesi, su ve toprak
kaynaklarinin yonetimi {izerinde olumlu etkileri olabilir. Tarimda manyetizmanin en Onemli
uygulamalarindan biri sulama verimliligini arttirmaktir. Miknatislanmig su normal sudan farkl fiziksel
ve kimyasal 6zelliklere sahiptir, bu da suyun ve besin maddelerinin bitki kokleri tarafindan aliimini
artirtr. Bu, su tliketiminin azaltilmasina ve tarim iiriinlerinin verimliliginin artmasina yardimci olur.
Ayrica tohumlarda manyetik alanlarin kullanilmasi ¢imlenmeyi ve bitkilerin erken biiylimesini
hizlandirabilir. Arastirmalar, tohumlarin manyetik alanlarla iglenmesinin ¢imlenme oraninin artmasina,
koklerin ve govdelerin daha hizli biiyiimesine ve genel bitki sagliginin iyilesmesine yol actigini
gOstermistir. Ayrica manyetizmanin toprak tizerinde olumlu etkileri olabilir. Manyetik alanlarin
kullanim1 toprak yapisimi iyilestirebilir, mikrobiyal faaliyetleri artirabilir ve organik maddenin
ayrigmasini hizlandirabilir. Son olarak manyetizma, zararlilar ve bitki hastaliklarinin yonetiminde de
faydali olabilir. Arastirmalar, manyetik alanlarin belirli zararlilarin ve bitki hastaliklariin sayisim
azaltmada olumlu etkileri olabilecegini gostermistir. Genel olarak manyetizmanin tarimda uygulanmasi,
verimliligi artirmak, kaynak tliketimini azaltmak ve tarim iiriinlerinin kalitesini artirmak i¢in yenilik¢i ve
stirdiirtilebilir bir yontem olarak kullanilabilir.

Anahtar kelimeler: Manyetik kuvvet, ¢imlenme, toprak, zararlilar

A Review of Applications of Magnetic Force in Sustainable Agriculture

Abstract

The application of magnetism in agriculture as a new and stable technology has been noticed in recent
years. Magnetism can have positive effects on the growth and development of plants, the quality of
products and the management of water and soil resources. One of the most important applications of
magnetism in agriculture is to improve irrigation efficiency. Magnetized water has different physical
and chemical properties than normal water, which increases the absorption of water and nutrients by
plant roots. This helps to reduce water consumption and increase the productivity of agricultural
products. In addition, the use of magnetic fields in seeds can accelerate the germination and initial
growth of plants. Research has shown that treating seeds with magnetic fields leads to an increase in the
percentage of germination, acceleration of the growth of roots and stems, and improvement of the
overall health of plants. Also, magnetism can have positive effects on soil. The use of magnetic fields
can improve the soil structure and accelerate the increase of microbial activities and decomposition of
organic matter. Finally, magnetism can also be useful in the management of pests and plant diseases.
Research has shown that magnetic fields can have positive effects in reducing the number of certain
pests and plant diseases. In general, the application of magnetism in agriculture can be used as an
innovative and sustainable method to increase productivity, reduce resource consumption and improve
the quality of agricultural products.

Keywords: Magnetic force, germination, soil, pests

Giris

Modern uygulamalara sahip eski bir gii¢ olan manyetizma, tarimda, bitki korumada ve tohum biliminde
giderek artan bir ilgi goriiyor. Gegtigimiz birka¢ on yil boyunca bilim insanlari, manyetizmanin bitki
biliylimesini artirmak, verimi artirmak ve c¢evresel stresi azaltmak icin kullanilabilecegi cesitli yollar
kesfettiler. Bu yenilikler arasinda manyetik suyun kullanimi 6zel ilgi gérdii. Bu makale, manyetizmanin
tarimda uygulanmasini ve bunun tibii bitkilerde, tohum biliminde ve bitkilerde stresin azaltilmasinda

25




devrim yaratma potansiyelini ele aliyor.

» Tarimda manyetik kuvvete genel bakis

Manyetizmanin tarimdaki rolii suyun, tohumlarin ve bitkilerin fiziksel ve kimyasal 6zelliklerini etkileme
yeteneginden kaynaklanmaktadir. Arastirmacilar, tohumlari veya suyu manyetik alanlara maruz
birakarak cimlenme oraninda, bitki biiylimesinde ve cevresel streslere karsi direncte degisiklikler
gozlemlediler. Bu etkilerin, manyetik alanlarin iyonlarin hareketi ve su molekiillerinin hizalanmasi
iizerindeki etkisinden kaynaklandig1 ve bitkilerde besin aliminin artmasina ve fizyolojik fonksiyonlarin
iyilesmesine yol actig1 diistiniilmektedir.

» Manyetik su bir sulama yoludur

Manyetik su, yani manyetik alanla aritilan su, tarimsal faaliyetlerde umut verici bir aractir. Bu konsept,
miknatislanmig suyun ozelliklerini degistirebilecegi ve bitkiler tarafindan daha iyi emilim ve kullanima
yol agabilecegi varsayimina dayanmaktadir. Caligmalar, manyetik suyun minerallerin ve tuzlarin
¢Oziiniirliglinii  artirabildigini ve bunlarin Dbitkiler tarafindan kolaylikla kullanilabilir hale
getirilebildigini gostermistir [1]. Bu etki, besinlerin daha etkili bir sekilde emilmesine yol agarak daha
saglikli bitkiler ve daha yiiksek verim elde edilmesini saglayabilir [2].

» Manyetizma ile cimlenmeyi ve vigoru artirin

Manyetopriming olarak bilinen manyetik alanlarin tohumlara uygulanmasi, tohum ¢imlenmesinin ve
fide giicliniin arttirllmast konusunda {iimit vericidir. Manyetopriming, tohumlarin ekimden once
manyetik bir alana maruz birakilmasini igerir; bu, metabolik siire¢leri uyarabilir ve tohumlarin olumsuz
kosullar altinda ¢imlenme yetenegini gelistirebilir [3]. Arastirmalar, manyetik alanlarla muamele edilen
tohumlarin, 6zellikle kuraklik veya asir1 sicakliklar gibi stresli ortamlarda daha hizli ¢imlendigini ve
daha yiiksek c¢imlenme oranlar1 gosterdigini gostermistir. Bugday tohumlari {izerinde yapilan bir
calisma, magnetopriming'in ozellikle kuraklik stresi kosullari altinda ¢imlenme oranimi ve fide
biiylimesini énemli 6l¢iide iyilestirdigini gosterdi [4]. Manyetik islem, tohumlarin su emilimini arttirir
ve ¢cimlenmede rol oynayan enzimlerin aktivasyonunu gelistirir. Bu bulgular, manyetopriming'in {iriin
kurulumunu ve esnekligini gelistirmek icin diisiik maliyetli, kimyasal olmayan bir yontem olarak
potansiyelini vurgulamaktadir.

» Bitki korumada manyetizma

Manyetizma, bitki bagisiklik tepkilerini arttirmanin ve hastalik vakalarini azaltmanin bir yolu olarak
arastirilmigtir. Manyetik alanlarin kullanimi bitkilerde patojenik ve cevresel faktorlerin neden oldugu
oksidatif strese karsi hiicrelerin korunmasinda 6nemli rol oynayan antioksidan enzimlerin aktivitesini
arttirir  [5]. Bu antioksidan aktivite, bitkilerin hastaliklara daha iyi direng gdstermesine ve
enfeksiyonlardan daha hizli iyilesmesine yardimei olabilir.

Salatalik bitkileri iizerinde yapilan arastirmalar, manyetik alana maruz kalmanin, bitkinin patojenlere
karsi savunmasinda rol oynayan bir enzim olan peroksidazin aktivitesini arttirdigimi gosterdi. Bu
calisma, manyetik olarak tedavi edilen bitkilerin mantar enfeksiyonlarina kars1 daha az duyarli oldugunu
ve hastalik semptomlarindan daha hizli iyilesme gosterdigini gosterdi [6]. Bu bulgular, manyetizmanin,
kimyasal pestisitlere olan bagimlilig1 azaltmak ve dogal bitki savunma mekanizmalarini gelistirmek igin
bitki saglig1 yonetimi stratejilerine entegre edilebilecegini gdstermektedir.

» Manyetik ile cevresel stresi azaltmak

Kuraklik, tuzluluk ve asir1 sicakliklar gibi ¢evresel stresler tarimsal iiretkenlik agisindan Onemli
zorluklar yaratmaktadir. Manyetizma, bitkinin olumsuz kosullarla basa ¢ikma yetenegini artirarak bu
stresleri azaltmak i¢in yeni bir yaklasim sunuyor. Manyetik su ve manyetopriming kullanimi, bitkilerin
fizyolojik ve biyokimyasal tepkilerini iyilestirebilir ve onlar1 gevresel zorluklara karsi daha esnek hale
getirebilir.

Manyetik sulama, su ve besin emilimini iyilestirerek, tuzluluk stresini azaltarak ve biyokimyasal ve
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enzim aktivitelerini artirarak bitkilerin tuzlu kosullarda daha iyi biiyiimesine yardimci olabilir.

Kuraklik stresindeki musir bitkileri {izerinde yapilan bir arastirma, manyetik sulamanin, aritilmamis suya
kiyasla daha yiiksek fotosentetik oranlara ve daha iyi su kullanim verimliligine yol agtigin1 gosterdi [7].
Bu bitkilerde daha az oksidatif hasar da goriildii; bu da manyetizmanin mahsulleri kurakligin zararh
etkilerinden korumaya yardimci olabilecegini gosteriyor. Benzer sekilde, tuz stresi altindaki arpa
bitkileri izerinde yapilan arastirmalar, manyetik olarak iglenmis tohumlarin, tedavi edilmemis tohumlara
gore daha yliksek ¢cimlenme oranlarina ve daha iyi biiyiime performansina sahip oldugunu gdstermistir
[8]. Bu galigmalar, manyetizmanin degisen iklim kosullar1 kargisinda mahsuliin dayanikliligini artirma
potansiyelini vurgulamaktadir.

» Manyetik suyun fiziko-kimyasal ozellikleri

Yiizey geriliminin azaltilmasi: Manyetik alanin su iizerinde bildirilen etkilerinden biri de suyun yiizey
geriliminin azalmasidir. Bu degisiklik suyun nemlendirilicik 6zelliklerinin iyilesmesine yol agabilir.
Viskozitede degisiklik: Baz1 ¢aligmalar miknatislanmis suyun viskozitesinin bir miktar azalabilecegini
gostermistir. Bu 6zelligin su akisi ve hidrodinamik siiregler lizerinde etkileri olabilir.

Maddelerin ¢oziiniirliigliniin arttirilmasi: Manyetik alanin gazlarin ve suda ¢o6ziinen maddelerin
¢Oziiniirligiinii artirabildigine dair raporlar bulunmaktadir. Coziiniirlikkteki bu artisin suyun kimyasal ve
biyolojik 6zellikleri iizerinde etkileri olabilir.

Asitlik veya pH'ta degisiklik: Baz1 ¢aligmalar, manyetik alanin suyun pH'inda hafif degisikliklere neden
olabilecegini, ancak bu degisiklikler genellikle kiigiik oldugunu gostermistir.

Element emiliminin artmasi: Manyetik sulardaki elementlerin bitkiler tarafindan emilimi 6nemli 6l¢iide
artar. Bunun nedeni anyonlarin ve katyonlarin manyetik dogasindan ve bunlarin hiicre igindeki
islevlerinden kaynaklanmaktadir. Demir, kalsiyum, potasyum ve magnezyumun emilimi ¢ok daha
verimli bir manyetik durumda gergeklestirilir.

» Molekiiler hiicresel boyutlarda manyetik suyun islevleri:

Baz1 raporlar, manyetik alanin suda daha kararli olabilen kiime yapilarinin olusumuna neden
olabilecegini one siiriiyor.

Bu suyun hiicrelere girmesi birgok toksik bilesigi notralize edebilir veya bunlarin i¢inde hareket etme
yetenegini ortadan kaldirabilir ve canli organizmalarda &zellikle hiicresel ve molekiiler boyutlarda
hasara neden olabilir. Bu nedenle bazi1 arastirmalarin sonuglari, manyetik suyun hiicrelerin igindeki
toksik maddeleri ve hatta baz1 serbest radikalleri notralize ettigini ve bir¢ok olumlu biyolojik 6zelliginin
bu 6zellige baglanabilecegini kanitlamistir.

Hiicre zar1 gecirgenligini artirilmasi: Manyetik su, hiicre zar1 gegirgenligini artirmaya yardimci olabilir.
Bu, besinlerin emilimini ve atik maddelerin hiicrelerden uzaklagtirilmasini kolaylastirabilir. Manyetik
su, suyun molekiiler yapisinda, hiicre zarlarinin konfigiirasyonunda ve fonksiyonunda neden oldugu
degisiklikler nedeniyle hiicrelerin gecirgenligini artirabilir.

Su manyetik alana maruz kaldiginda molekiiler yapisi degisir ve daha kiiciik molekiiler kiimeler olusur.
Bu degisiklikler maddelerin ¢oziiniirliigiiniin artmasina ve iyonlarin ve molekiillerin sudaki dagiliminin
iyilesmesine yol agabilir. Sonug olarak, manyetik su hiicre zarlarindan daha iyi niifuz edebilir.
Enzimlerin aktivitesine etkisi: Manyetik suyun hiicrelerdeki enzimlerin aktivitesini degistirebilecegine
dair raporlar var. Bu degisiklikler metabolik siiregleri etkileyebilir. Manyetik suyun enzim aktivitesi
tizerindeki etkisi iizerine sinirh sayida arastirma yapilmistir ve bu calismalarin ¢ogu heniiz baslangic
asamasindadir. Ancak bazi1 arasgtirmalar manyetik suyun bazi1 enzimlerin aktivitesini artirabildigini
gostermistir. Bu enzimlerin drnekleri sunlar igerir:

Antioksidan enzimler (stiperoksit dismutaz (SOD) ve katalaz)- amilaz- lipaz

» Manyetik alanin yogunlugu ve Kalitesi:

Bitki biiyiimesini ve tohum ¢imlenmesini etkilemek igin kullanilan manyetik alanin yogunlugu ve
kalitesi, bitki tiirline ve Ozel kosullara bagli olarak degisiklik gosterebilir. Ancak bazi ¢aligmalar
asagidaki parametrelerin yaygin olarak kullanildigini géstermistir:
a. Manyetik alan yogunlugu: Kullanilan manyetik alan genellikle 50 ila 200 militesla (mT)
araligindadir. Bazi arastirmalar, 100 ila 150 militesla arasindaki manyetik alan yogunlugunun
bitkilerin biiylimesinde ve ¢imlenmesinde olumlu sonuglar verebilecegini gostermistir.
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b. Manyetik alana maruz kalma siiresi: Tohum veya bitkilerin manyetik alana maruz kalma
stiresi, alanin yogunluguna ve bitki tiiriine bagli olarak degismektedir. Cogu durumda, yerlestirme
stiresi birbirini takip eden birka¢ giin boyunca giinde birka¢ dakikadan birka¢ saate kadardir.
Ornegin tohumlarin giinde 1 ila 2 saat boyunca 150 militesla yogunlugundaki manyetik alana
maruz birakilmast olumlu sonuglar dogurabilir.

C. Manyetik alamin kalitesi: Manyetik alan sabit veya degisken olabilir. Bazi arastirmalar, diisiik
frekansl alternatif manyetik alanin (yaklasik 50 Hz) tohum c¢imlenmesi ve bitki biiyiimesi
iizerinde daha biiytik bir etkiye sahip olabilecegini gostermistir.

> Pestisitlerin miknatislanmasinin etKisi

Tarim ilaglarimin miknatislanmasi, pestisitlerin yapisinda ve 6zelliklerinde meydana gelen fiziksel ve
kimyasal degisiklikler nedeniyle zararlilar tizerinde daha biiyiik bir etkiye sahip olabilir. Bu olgunun
temel nedenlerinden bazilar1 sunlardir:

a. Pestisitlerin fiziksel ve kimyasal o6zelliklerindeki degisiklikler: Bu degisiklikler toksinlerin su
veya diger ¢oziiciiler i¢indeki ¢oziiniirliigiinii iyilestirebilir ve bu da onlarin etkinligini artirabilir.

b. Toksinlerin hareketliligini ve emilimini arttirmak: Manyetik alanlar, toksinlerin molekiiler
yapisint degistirmeye ve toprakta veya bitkilerde hareketliligini artirmaya yardimei olabilir. Bu artan
hareketlilik, toksinlerin istenen alanlarda daha iyi dagilimina ve zararlilarla temasin artmasina yol
agabilir.

C. Toksinlerin niifuz etme kapasitesinin arttirillmasi: Manyetik alanlar, zararlilarin hiicre yapisinda
degisikliklere neden olabilir ve bdylece toksinlerin zararlilarin hiicrelerine niifuz etme kapasitesi
artabilir. Bu durum toksinlerin zararlilar {izerindeki etkisinin artmasina neden olabilir.

» Manyetik alan uygulama yontemleri:

a. Sabit manyetik alanlar: Bu yontemde su, genellikle kalict miknatislar tarafindan tiretilen sabit bir
manyetik alandan gecer. Bu miknatislar sulama borularina serit veya manyetik bloklar halinde
monte edilebilir.

b. Degisken manyetik alanlar: Bu yontemde su, genellikle elektromanyetik bobinlerin iirettigi
degisken manyetik alanlardan gecer. Bu bobinler sulama sistemine manyetik halkalar veya karmagik
borular olarak monte edilebilir.

» Manyetik alan tiirii:

a. Diisiik yogunluklu manyetik alanlar: Genellikle 0,1 ila 1 Tesla (Tesla) araligindaki diisiik
yogunluklu manyetik alanlar kullanilir. Bu alanlar suyu az siddetle etkiler ve suyun &zelliklerini
tyilestirebilir.

b. Yiiksek yogunluklu manyetik alanlar: Bazi durumlarda birka¢ Tesla araliginda olabilen yiiksek
yogunluklu manyetik alanlar da kullanilir. Bu alanlar su 6zelliklerinde biiyiik degisiklikler ve bitki
biiylimesinde daha fazla iyilestirme igin kullanilir.

» Manyetik alanin uygulama zaman:

a. Sulamadan 6nce: Su, sulamada kullanilmadan 6nce belirli bir slire manyetik alandan etkilenebilir.
Bu siire birka¢ dakikadan birkag saate kadar degisebilir.
b. Sulama sirasinda: Bazi sistemlerde sulama sirasinda manyetik alan dogrudan suya uygulanir.

» Tarimda manyetizmanin gelecegi

Manyetizmanin tarimda uygulanmasi heniiz baslangi¢ asamasindadir ancak potansiyel faydalari
onemlidir. Bitkiler iizerindeki manyetik etkilerin ardindaki mekanizmalar1 ortaya g¢ikarmaya yonelik
arastirmalar devam ettikge, bu teknoloji gelistirilebilir ve siirdiiriilebilir tarim uygulamalarina entegre
edilebilir. Manyetik iglemler, iiriin iiretkenligini ve esnekligini artirmak i¢in invaziv olmayan, enerji
acisindan verimli ve ¢evre dostu bir yaklagim sunar.

Ek olarak, manyetik su ve manyetopriming kullanimi mevcut tarim yontemlerini tamamlayabilir ve
kimyasal bilesiklerin kullanimina olan ihtiyaci azaltabilir ve ¢evresel etkileri en aza indirebilir. Kiiresel
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tarim, iklim degisikligi ve kaynak kisitlamalari nedeniyle artan zorluklarla karsi karsiya kalirken,
manyetizma gida giivenliginin saglanmasinda ve siirdiiriilebilir kalkinmanin desteklenmesinde 6nemli
bir rol oynayabilir.
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Ozet

Yabani otlar, tarim i¢in biiyiik bir tehdittir ve mahsul verimliligini korumak icin yaygin olarak kullanilan
tarim kimyasallar1 ¢evreye olumsuz etkilerde bulunabilir. Derin 6grenme (DL) modelleriyle otomatik
yabani ot tanimlama, herbisit kullanimin1 azaltarak verimi artirmak amaciyla Al tabanli piiskiirtme
sistemleri gelistirilmesini gerektirir. Bu sistemler, akill piiskiirtme ve yapay zeka tabanli makineler gibi
hassas yabani ot yonetimi i¢in dnemlidir. IHA'lar, yiiksek ¢oziiniirliik ve esneklikleri sayesinde yabani
ot tespiti i¢in etkili bir yontemdir. Ancak, mahsul ve yabani otlarin biyolojik gesitliligi, dogru tanima
modellerinin olusturulmasimi zorlagtirmaktadir. Aygcicegi {irliniinde DL tabanli yabani ot tespiti iizerine
az sayida arastirma yapilmistir. Bu ¢aligmada, 408 goriintii igeren bir veri kiimesi kullanilarak 16 DL
modeli egitilmis ve bu modellerin performanslar1 degerlendirilmistir. DarkNet53 ve VGG16 modelleri,
%99’un tizerinde dogrulukla yabani otlar1 tanimlamada diger modellerden daha iyi performans
gostermistir.

Anahtar kelimeler: IHA, derin 6grenme, siniflandirma, yabani ot, akilli tarim

Effect of Parameters on Classification Accuracy in the Identification of Sunflower and Weeds

Abstract

Weeds pose a significant threat to agriculture, and the use of agrochemicals to maintain crop
productivity can have adverse environmental effects. Automatic weed identification using deep learning
(DL) models aims to reduce herbicide usage and enhance yield through the development of Al-based
herbicide spraying systems. These systems are crucial for precise weed management and support smart
spraying technologies and Al-driven machinery. Unmanned aerial vehicles (UAVs) are effective for
weed detection due to their high resolution and flexibility. However, the biological diversity of crops
and weeds complicates the creation of accurate recognition models. There is limited research on DL-
based weed detection in sunflower crops. This study explores the feasibility of various DL approaches
for autonomous weed control. A dataset of 408 images was used to train and evaluate DL models, with
70% for training and the remainder for validation. Sixteen DL models were trained using resized UAV
images to identify weeds in sunflower crops, and their accuracy was assessed. DarkNet53 and VGG16
architectures outperformed other models, achieving over 99% accuracy in weed identification.
Keywords: UAV, deep learning, classification, weed, smart agriculture

Giris

Diinya niifusu hizla artmakta ve 2050 yilina kadar dokuz milyara ulasmasi1 beklenmektedir. Beklenen
talebi karsilamak igin tarimsal {iretimin yaklasik %70 artmasi gerekmektedir. Bununla birlikte, tarim
sektorii bu siire zarfinda, ekilebilir arazilerin azaltilmas1 ve daha yogun iiretim ihtiyac1 da dahil olmak
lizere birgok zorlukla karsi karsiya kalacaktir. Tklim degisikligi ve su kithgi gibi diger sorunlar da
uretkenligi etkileyecektir. Hassas tarim veya dijital tarim, bu sorunlar1 azaltmak igin stratejiler
onermektedir [1].

Yabanci otlar, hizla ve istenmeyen sekilde yayilabilen ve mahsul verimini ve kalitesini etkileyebilen
zararli bitkilerdir. Yabani otlar, beslenme, su, giines 15181 ve biiyliime alan1 i¢in mahsullerle rekabet eder.
Bu nedenle, giftciler yabani otlar1 azaltmak i¢in ¢aba sarfetmelidir [2]. Yabanci otlarin etkisini azaltmak
icin kullanilan yonetim stratejileri birgok faktore baglidir. Bu stratejiler bes ana tipte simiflandirilabilir;
onleyici, kiiltiirel, mekanik, biyolojik ve kimyasal olarak siniflandirabiliriz. Bu yaklagimlarim hepsinin
birbirine gore dezavantajlar1 vardir. Genelde maddi bir yilk ve bunlar zaman ve ekstra caligma
gerektirmektedir. Ayrica, ilagh tedaviler insanlarin, bitkilerin, topragin, hayvanlarin veya g¢evrenin
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sagligim etkileyebilir. Iscilik maliyetleri arttik¢a ve insanlar saghk ve gevre sorunlariyla daha fazla
ilgilenmeye basladikca, ot kontroliiniin otomasyonu daha 6nemli hale gelmistir [3]. Otomatik yabanci ot
kontrol sistemleri hem ekonomik hem de cevresel acidan faydalidir. Bu tiir sistemler, yabani otlari
temizlemek i¢in bir makine kullanarak iscilik maliyetlerini azaltmakta ve piiskiirtme teknikleri,
herbisitlerin kullanimini en aza indirmektedir [4].

Otomatik bir yabanci ot yonetim sistemi gelistirmek i¢in, 6nemli bir ilk adim, yabani otlar1 dogru bir
sekilde tespit edebilmek ve taniyabilmektir. Yabanci otlar ve ekin bitkileri genellikle benzer renklere,
dokulara ve sekillere sahip oldugundan, ekinlerdeki yabanci otlarin tespiti zorlasmaktadir. Ekinlerin ve
yabani otlarin tespiti ve smiflandirilmasindaki yaygin zorluklar sirasiyla; sekil, renk ve dokudaki
benzerlik seklindedir. Dogal 1s1ikta gdlgelenen bitkiler, aydinlatma kosullar1 ve aydinlatma nedeniyle
doku degisiklikleri ve benzer goriinen farkli yabanci ot tiirleridir. Ayni1 mahsul bitkileri veya yabani
otlar, biiylime evrelerinde farkliliklar gosterebilir. Goriintiideki hareket bulaniklhigi ve giiriiltii de
bitkilerin siniflandirilmasini zorlastirir. Ayrica cografi konum ve mahsuliin ¢esitliligine, hava ve toprak
kosullarina bagl olarak yabani ot tiirleri de degisebilmektedir. Yabanci ot tespiti, taninmasi ve
dolayistyla yabani ot yonetimi i¢in makine 6grenmesi ve derin 6grenme teknikleri kullanilmistir [5].
Mahsullerdeki yabanci otlar1 tespit etmek, lokalize etmek ve siiflandirmak igin farkli derin 6grenme
tekniklerinin sundugu biiylik potansiyeli vurgulamak i¢in yapilan ¢aligmalart igerigine gore ayirarak
sadece yabanci ot tespiti ve taninmasi i¢in 6grenme tekniklerinin oldugunu ve ayrica veri toplama, veri
hazirlama ve veri temsili yaklasimlarini igeren ¢aligmalar bulunmaktadir. Bir goriintiideki her bitkiyi
lokalize etmeyi ve bu goriintiiyli mahsul veya yabanci ot olarak siniflandirmayi, tarladaki yabanci otlarin
yogunlugunun haritasini ¢ikartilmasi seklinde iki grupta incelenmektedir. Mahsullerdeki yabanci otlar1
tespit etmek icin “sira ekimi” kavrami kullanilmistir. Bu calismalarin bazilarinda yabanci ot tiirlerinin
daha ileri siniflandirma basamaklar1 bulunmaktadir. Bir yabanci ot ydnetim sistemi gelistirmek igin
onemli bir adim, ilk problem yabanci otlar1 tespit etmek, ardindan lokalizasyon ve son olarak
siniflandirmadir. Bu yaklasim, aninda miidahale eden yabanci ot yonetimi teknikleri i¢in kullanighdir

[6].
Materyal ve Metot
1. Sahada Goriintii Cekimi

Caligma alani Sirbistan’in Sremska Mitrovica bdlgesinde bulunan bir tarlada gergeklestirilmistir. Bu
calismada kullanilan goriintiiler 70 cm ekim aralikli olarak dikilmis aygicegi tarlasindan 3-12 m
yiikseklikten nadir dogrultusunda elde edilmistir. Goriintiiler dikimden 30 giin sonrasindan baslayan
periyotta 6gle saatlerinde edinilmistir. Biitiin goriintiiler dogal kosullar altinda hava durumu, golge ve
1siklandirma agisindan degisiklik icermemektedir. Dji Mavic 3 Multispektral modeli insansiz hava
aracinin kamerasindan elde edilmistir. Toplamda 50 adet RGB bantlarinda 5472 x 3648 piksel 24-bit
renk derinligine sahip fotograflar elde edilmistir. Goriintii alimi1 sirasinda hava sicakligi 24.0 — 26.0 °C
araliginda bagil nem 55-65% araligindadir.
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Sekil 1. Dataseti olusturan goriintiilerden (a) Aygcicegi-HELAN (b)Yabani (CIRAR)

2. Veriseti Hazirhg:

Toplanan goriintiilerden elde edilen veriler dogrultusunda veri seti 3 sinifa ayrilmistir. Birincisi ana
riinii temsil eden aygigegi (HELAN), yabani otlardan birinci tip (CIRAR) ve ikinci tip (ALOMY)
olarak belirlenmistir. Goriintiilerin 640x640 piksel boyutunda yeniden boyutlandirilmasi sonucunda
fazlalik kisimlarin kesilmesi saglanmistir. Veriseti iyilestirme ve drnekleri genisletmek igin veri artirimi
uygulanmigtir. Veri artiriminda -15 ila +15 derece arasinda dondiirme, Isik artirnmi ve Hue doniigiimii
yapilarak hacimsel artirilmigtir. 408 goriintliniin 170 adedi aygigegi sinifina aittir. Egitim islemlerinde
her simifin %701 rastgele beslenecek sekilde kullanilmigtir. Her model egitiminde bu oranin aymn
kalmas1 saglanmstir.

3. Smiflandirma Yaklagimi

Son yillarda ve ¢ogu uygulama alaninda oldugu gibi tarim alaninda da son trend olan derin 6grenme ve
yapay zekayla ¢0ziim uygulamalar Ozellikle tarimsal goriintiilerin siiflandirilmas1 ve tespitinde
kullanilmaktadir. Goriintli isleme kisminda bu yaklagim sonuglarin dogrulugunu ve islem siiresini
kisaltmasiyla 6nem arz etmektedir. Derin 6grenme evrisimli sinir aglarimin g¢oklu katmanlarini
kullanarak her bir katman i¢in farkli 6zellikler barindiran sonuglar ¢ikartarak bir sonraki katmana
aktarmasiyla bilinmektedir. Siiregte filtreler yardimiyla goriintiiler iizerinden yeni goriintiiler ¢ikartilir.
Literatlirde goriintiilere uygulanan filtreler ¢esitli uygulamalarla agiklanmistir [7]. Evrisim katmaninda,
filtreleme matrisi karsilik gelen goriintii matrisi ile ¢arpilir, iki matrisin bu ¢arpimina evrisim adi verilir,
dolayisiyla evrisim katmani da denir. Bir sonraki adimda asagi érnekleme kullanilarak, kullanilan her
filtre i¢in bir tane olmak iizere oOzellik goriintiisii olusturulur. Bu islemler agi besleyen biitiin
goriintillerde uygulanmaktadir. Bilgisayarli gorii islemlerinde birgok model gelistirildi ve tarim
sektoriinde kullanilmak iizere daha az parametre iceren optimize edilmis aglar ciddi performanslar
sergileyerek kullanimi artmaktadir.

Bu ¢alismada AlexNet, DenseNet201, Xception, SqueezeNet ve diger 12 tane agdan olusan modellerin
karsilagtirmali performans metrikleri uyarlanarak veri setimizde denenmistir. Asagidaki listede aglarin
ozelliklerini igeren bir liste verilmistir.
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Tablo 1. Uygulamada kullanilan aglarin karakteristik yapist

Model Derinlik | Boyut (Mb) P("’I‘\;I?Ir;‘g;;e Girdi Boyutu (Piksel)x3
ALEXNET 8 227 61 227x227
DARKNET19 19 80 20.8 256x256
DARKNET53 53 53 41.6 256x256
DENSENET201 201 77 20 224x224
EFFICIENTBO 82 20 5.3 224x224
GOOGLENET 22 27 7 224x224
INCEPTION 48 89 23.9 299x299
MOBILENETV2 53 13 3.5 224x224
RESNET18 18 44 11.7 224x224
RESNET50 50 96 25.6 224x224
RESNET101 101 167 44.6 224x224
SHUFFLENET 50 5.2 1.4 224x224
SQUEEZENET 18 5.2 1.24 227x227
VGG16 16 515 138 224x224
VGG19 19 535 144 224x224
XCEPTION 71 85 22.9 299x299

Uygulama ve Degerlendirme

Calismalar Matlab uygulamas1 2023b versiyonunda Windows isletim sistemi ortaminda 32 GB Ram
ve 4 GB Nvidia T500 ekran karti1 olan Intel i7 igslemcili bir bilgisayarda yapilmistir. Takip edilen siire¢
akist: ilk olarak saha gdriintiisliniin alinmasi; daha sonra, goriintii 6n isleme ve bilylitme yoluyla veri
kiimesinin hazirlanmasi; son olarak, gorlintii girdisini 6nceden egitilmis DL mimarilerinde egitim
islemleri ve degerlendirme agsamasi olarak siralanabilir.

Sahadan Gorinti Gorlntl Data Seti - Veriseti
- Olusturulmas: ivilestirme

Mimari Model Mimari Model Veriseti
Parametre, _ Hazirliklan - Klasorleme
Belirleme,

Y

N S |
Model Egitimi - =onugarn.

Sekil 2. Smiflandirmanin akis ¢ercevesi
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On egitimli mimarilerde 6zellik ¢ikarma, evrisimli taban tarafindan gerceklestirilir ve siniflandirma
evrigimli taban tarafindan ¢ikarilan 6zelliklere gore siniflandirir. Standart yaklasim gibi softmax gibi bir
aktivasyon fonksiyonu ve aktivasyondan katmaninin ardinda bagli katmanlari igeren bir kullanim
sekliyle birlikte her sinifin olasiligin yansitan ¢iktilar sunmaktadir. Egitim igleminde aglar1 besleyen
etiketler aycicegi (HELAN), yabani ot (CIRAR) ve diger bir tiir olan yabani ot (ALOMY) olarak
girdiler saglanmigtir. Modelin gereginden asir1 Ogrenmesini onlemek ve performans verimliligini
artirmak i¢in DL modellerinin hiper parametrelere ayarlanarak optimize edilmistir. Egitim i¢in batch
boyutu (10,20 ve 30), epok sayis1 (6 ve 10), 6grenme orani (0,0001), momentum (0,9) ve bozunma orani
(0,0005) kullanilarak stokastik gradyan yaklasimi kullanilmistir. Model degerlendirilmesinde ayrilan
veri setinin geri kalani kullanilmistir. Model dogrulamasi veri setinin %30’luk kismina denk gelen
verilerle hata matrisiyle degerlendirilmistir.
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Sekil 3. Kullanilan modellerin minibatch sayisina gore egitim dogruluklari. a)6 epok, b)10 epok
(Minibatch:10 Mavi, Minibatch:20 Turuncu ve Minibatch:30 Gri)

Degerlendirme

Bu calismada aygicegi ve 2 tiir yabani otun siniflandirmasi ve 16 tane mimari modelin siniflandirma
dogruluklarinin degerlendirilmistir. iki farkli epok uzunlugunda {i¢ farkli minibatch parametresi
degisikligi yapilmistir. Ag derinligi en az olan AlexNet mimari modeli i¢in 10 epokta yapilan
calismalarda minibatch parametresinin (10,20 ve 30) artist siniflandirma dogruluklarint %91.80,
%93.44 ve %92.62 degerlendirmistir. Ayn1 mimari 6 epek egitiminde sirasiyla %94.26, %97.54 ve
%94.26 egitim dogrulugu oranini gostermistir. Asagidaki tabloda dogruluk ve f-1 skoru 6 epok icindir.
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Tablo 2. Uygulamada kullanilan aglarin karakteristik yapist

Mimari Model Dogruluk F-1 Skoru Kappa Skoru

ALEXNET 0.9426 | 0.9754 | 0.9426 | 0.9393 | 0.9766 | 0.9353 | 0.8709 | 0.9447 | 0.8709

DARKNET19 | 0.9754 | 0.9918 | 0.9590 | 0.9718 | 0.9906 | 0.9566 | 0.9447 | 0.9816 | 0.9078

DARKNETS53 | 0.9756 | 0.9837 | 0.9919 | 0.9718 | 0.9812 | 0.9906 | 0.9451 | 0.9634 | 0.9869

DENSENET201 | 0.9675 | 0.9675 | 0.9268 | 0.9671 | 0.9657 | 0.9244 | 0.9268 | 0.9268 | 0.8354

EFFICIENTBO | 0.6179 | 0.4878 | 0.5447 | 0.5813 | 0.4581 | 0.5134 | 0.1402 | 0.1323 | 0.0238

GOOGLENET | 0.9512 | 0.9350 | 0.9187 | 0.9493 | 0.9322 | 0.9110 | 0.8902 | 0.8537 | 0.8171

INCEPTION 0.9426 | 0.9590 | 0.8115 | 0.9371 | 0.9554 | 0.7993 | 0.8709 | 0.9078 | 0.5758

MOBILENETV2 | 0.9675 | 0.8943 | 0.8049 | 0.9653 | 0.8851 | 0.7914 | 0.9268 | 0.7622 | 0.5610

RESNET18 0.8934 | 0.8689 | 0.7951 | 0.8896 | 0.8657 | 0.7886 | 0.7602 | 0.7049 | 0.5389

RESNETS0 0.9431 | 0.8537 | 0.8943 | 0.9412 | 0.8455 | 0.8905 | 0.8720 | 0.6707 | 0.7622

RESNET101 0.9590 | 0.9262 | 0.8361 | 0.9589 | 0.9249 | 0.8258 | 0.9078 | 0.8340 | 0.6311

SHUFFLENET | 0.9106 | 0.9187 | 0.7967 | 0.9053 | 0.9152 | 0.7922 | 0.7988 | 0.8171 | 0.5427

SQUEEZENET | 0.9512 | 0.9350 | 0.8211 | 0.9465 | 0.9273 | 0.8098 | 0.8902 | 0.8537 | 0.5976

VGG16 0.9754 | 0.9754 | 0.9672 | 0.9718 | 0.9718 | 0.9653 | 0.9447 | 0.9447 | 0.9262

VGG19 0.9836 | 0.9836 | 0.9754 | 0.9841 | 0.9841 | 0.9747 | 0.9631 | 0.9631 | 0.9447

XCEPTION 0.8537 | 0.7805 | 0.7154 | 0.8468 | 0.7723 | 0.6964 | 0.6707 | 0.5061 | 0.3598

Degerlendirme verisetinde yapilan hata matrisi sonuglarindan {retilen metrikler dogrultusunda
DarkNet53 ve DarkNetl9 aglari en yiiksek sonuglart vermistir. Sonuglara gdre yabani otlarin
mahsullerden ayrimi konusunda basarili derin 6grenme modelleri oldugunu gosterdi. Derin 6grenme
mimarileri diigiik orta ve yiiksek seviyeli 6zelliklere sahip modellerin ¢ok katmanli siniflandiricilarin
caligilabilirligini gostermektedir. Hiperparametreler derin 6grenme aglarinin ¢aligmasinda Onemli
unsurlardir. Batch sayisi aga giris yapacak goriintii sayisim1 belirledigi icin az ayarlamak ag
performansinin diismesine yiiksek ayarlamaksa egitilmesinde giiclikkler yaratmaktadir. Bu egitim
islemleri ve siniflandirma degerlendirilmesi sonucunda minibatch boyutu arttikga dogruluk ve diger
metrikler diismekte oldugunu gostermistir. Dolayisiyla derin 6grenme modeli performansinin
gorilintliniin renk benzerligi, nesne karigikligi ve morfolojik ayrimini minibatch degeri etkilemektedir.
Bu ¢alismada yapilan ti¢ farkli epoktaki egitim sonuglar1 6 ve 10 epok arasinda ¢ok farkli bir degisim
olmadigin1 gostermektedir. Smiflandirma smiflart arasindaki iliski egitimde kullanilan parametreleri
direk etkilemektedir. Elde edilen sonuglara gore calismanin aygigegi tarlalarinda etkin bir sekilde iiriin
ayrim1 yapabilecegini gostermistir. Daha fazla sinifin olusturulacagi calismalarda egitimlerin ve
verimliliginin artirilmast gerekebilir. Olusturulan bu modeller diisilk maliyetli kameralar ve entegre
ilaclama sistemlerinde kullanilabilecek durumdadir. Akilli tarim uygulamalarinda kullanilan ilaglama
piskiirtiiciileri icin karar verici destek ve kimyasal tiilketiminin azalmasinda bir destek saglayarak
tasarruf ve iktisadi kalkinmada faydali olacaktir.
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Abstract
Determination of plant numbers is of great importance to improve field management decisions at the
seedling stage. Accurate determination of plant growth period plays a critical role in agricultural
management and decision-making processes. Vegetation is frequently monitored to increase the
efficiency of various agricultural practices. Spatial and temporal changes in plant growth and
development can be monitored by remote sensing techniques using ground, air and satellite platforms.
This study aimed to establish a method for rapid plant counting using UAV images instead of manual
plant counting in a sunflower field in Kuzmin district of Sremska Mitrovica, Serbia. In the study,
Normalized Difference Vegetation Index (NDVI) and Excess Green (EXG) indices were used, and Otsu
method was used for edge detection. By calculating the accuracy assessment metrics, the R2 value for
the statistics extracted from the NDVI features was found to be 0.98 in the comparison of the counting
of all seedlings between automatic and manual methods.
Keywords: UAV, plant count, image processing, vegetation index

IHA Goériintiilerinden Aycicegi Bitkilerinin Acil Durum Oram Hesaplamalari

Ozet

Bitki sayisinin belirlenmesi, fide asamasinda tarla yonetimi kararlarii iyilestirmek igin biiyiik énem
tagir. Bitki bliylime déneminin dogru tespiti, tarimsal yonetim ve karar alma siireclerinde kritik bir rol
oynar. Bitki ortiisii, ¢esitli tarimsal uygulamalarin verimliligini artirmak amaciyla sikca izlenir. Bitki
biiyiime ve gelisimindeki mekansal ve zamansal degisiklikler, yer, hava ve uydu platformlarim kullanan
uzaktan algilama teknikleriyle takip edilebilir. Bu ¢alisma Sirbistan’in Sremska Mitrovica kentindeki
Kuzmin bolgesindeki aycicegi tarlasinda manuel bitki sayiminin yerine IHA goriintiileri kullanarak hizli
bitki sayimi i¢in bir yontem olusturulmasi amaglanmistir. Calismada NDVI ve ExG indeksleri ile kenar
belirlemede Otsu metodu kullanilmistir. Dogruluk degerlendirme metrikleri hesaplanarak otomatik ve
manuel yontemler arasinda tiim fidelerin sayiminin karsilastirmalarinda NDVI 6zelliklerinden ¢ikarilan
istatistik i¢in R2 degeri 0.98 bulunmustur.

Anahtar kelimeler: IHA, bitki sayimi, goriintii isleme, bitki ortiisii indeksi

Introduction

The planting density at the seedling stage significantly influences initial product yield composition,
making precision farming heavily dependent on accurately determining the number of plants per unit
area. Traditional large-scale crop measurements rely on manual counts, which are time-consuming and
impractical. However, remote sensing provides an efficient solution for accurately quantifying plant
numbers over extensive regions. Ground-based, satellite, and UAV platforms are the three primary
methods for estimating plant numbers. Satellite platforms, in particular, estimate plant numbers by
correlating ground-based plant counts with spectral vegetation indices.

In recent years, UAVs equipped with advanced sensor technology have become increasingly popular
for monitoring crop status under various environmental conditions. Their flexibility, high resolution,
and affordability make them ideal for precision agriculture [1]. Researchers have utilized UAVs to
monitor and measure crop emergence by assessing factors such as plant count, emergence rate, canopy
cover, and crop growth evenness.

Deep learning frameworks have further advanced plant counting by automatically extracting features
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from remote sensing images. For instance, U-Net, a deep learning model, distinguishes corn plants
from soil to facilitate automatic plant counting. However, previous machine learning studies have
primarily focused on plant counts of single crop species, limiting the transferability of these supervised
models to other crop species due to various influencing factors [1].

In contrast, the Computer Vision (CV) method requires fewer training examples compared to deep
learning. By highlighting specific features in remote sensing images, the CV method efficiently
identifies plants [2]. For example, the center of sunflower seedlings can be determined by analyzing
spectral differences between leaves and soil. Image automatic processing technology is then used for
segmentation and extraction to obtain seedling numbers. This approach enables the measurement and
quantification of emergence rates, canopy coverage, and seedling uniformity in each plot, enhancing
the precision and efficiency of crop monitoring [3], [4].

Methods
1. Study Area and Data Collection

The experiment took place during the 2024 growing season on a sunflower (Helianthus annuus L.)
crop situated in Kuzmin, Sremska Mitrovica, Serbia. At the time of the study, the sunflowers were in
their initial stages of emergence. The experimental site comprised four distinct plots where a manual
count of the sunflower seedlings was conducted. This manual count served as the ground truth for
subsequent analyses.
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Figure 1. Position of the research area (base image from Google Earth)

Images were obtained from a sunflower field with a 70 cm interplanting distance, at an altitude between
10 and 12 meters. The images were captured 30 days post-planting during the afternoon hours. All
images were taken under natural conditions, without variations in weather, shading, or lighting. The
images were taken with a multispectral camera mounted on the DJI Mavic 3 drone. A total of 350
images, each with a resolution of 5472 x 3648 pixels and a color depth of 24-bit, were collected. The
temperature of the air during image acquisition was maintained between 24.0 and 26.0°C, and the
relative humidity was kept between 55% and 65%.

2. Data Processing

The proposed UAV image analysis of sunflower seedlings consists of three primary stages, as delineated
in Figure 2. Initially, UAV RGB images are pre-processed, and typical test area images are selected for
experiments. Employing green and blue band calculations, the sunflower center detection index, and the
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Otsu algorithm, spectral characteristics of the images are analyzed to produce binarized versions [4].
During morphological processing, a dual-threshold approach filters out noise from large weed coverage
while a connected component labeling algorithm determines the number of sunflower seedlings. The
sunflower seedling count, emergence rate, canopy coverage, and emergence uniformity are determined,
calculated, and evaluated using the methodology to assess seedling-stage growth [3].
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Figure 2. Processing workflow schema

The sunflower field is mostly composed of soil, sun-cast shadows, and greenery. The soil is
predominantly yellow-brown, shadows are mostly dark, while vegetation, consisting of both sunflowers
and weeds, is mostly green. In the multispectral range, enhancing the contrast between crops, soil, and
shadows can be achieved using a linear combination of red, green, and nir components [3]. In optical
terms, vegetation absorbs blue and red light and reflects green light. Formulas indices can distinguish
sunflower plants from the background by effectively identifying their plant areas [5].

ExG = (2G x R x B) (1)
NDVI = (NIR — R)/ (NIR + R) 2)

Edge detection, thresholding, and region-based methods are the primary techniques in traditional image
segmentation. The Otsu method, a widely applicable, adaptable, and easily implemented technique, is
recognized for its maximum inter-class variance. It significantly contributes to image segmentation.
Based on the image's gray-level properties, it is segmented into background and target areas. A
threshold is statistically selected to optimally separate the target from the background. The target and
background's average gray levels and pixel proportions are determined according to a given threshold.
The overall gray level average of the image is then determined [6].

Selected structural elements in the image were used for erosion to remove small-area weeds and restore
eroded morphological features via expansion operations. Erosion causes boundaries to recede inward.
While contraction reduces the boundary's size, expansion increases it. Morphological opening
operations efficiently remove isolated small points and burrs. Morphological operations can seal cracks
and fill holes, preserving the original shapes of objects.

3. Accuracy Evaluate Metrics

The seedling emergence rate was determined by counting the number of emerged seedlings per seeding
hole. The crop emergence rate was obtained by dividing the counted number of sunflower sprouts by the
total number of seeding holes on the image and then multiplying by 100.
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Nemer enc
Remergency =100 — (A X 100) (3)

seeding

In this equation, R_emergency denotes the emergence rate of sunflower in the image, N_emergency is
the count of sunflower seedlings and N_seeding is the count of seeding holes.

The effectiveness of the seedling counting method was quantitatively assessed using several metrics:
True Positive (TP), False Negative (FN), False Positive (FP), recall rate (R), precision rate (P) and the
F1-score as detailed in literature. The F1-score considers both accurate detections and missed detections,
providing a comprehensive measure of detection performance. It ranges from 0 to 1, with higher values
indicating greater detection accuracy. TP represents the number of correctly identified sunflower
seedlings; FN indicates the number of actual sunflower seedlings that were missed during detection and
FP refers to the number of instances where non-crop objects were incorrectly identified as sunflower
seedlings [4].

Results

Aerial images of four sunflower cultivars underwent digital processing, implementing a contrast
enhancement procedure. High green and infrared pixels were isolated from the UAV images. The
investigation's results demonstrated that the proposed methodology yielded R? values ranging from
0.953 to 0.981. The results of the analysis are presented in Table 1. For the 10 sites evaluated, the
counting process using the ExXG index achieved a minimum precision of 91.18% and an F1-score of
91.95%. Conversely, the counting process using the NDVI index yielded a minimum precision of
92.50% and an F1-score of 93.75%. The higher performance of the NDVI index compared to the green
channel analysis is attributed to the superior reflectance estimation in the NIR bands, which provides
more accurate measurements for plants.

Table 1. Result anaysis using NDVI and ExG indices for plant counting.

Method NDVI ExXG
Site Num Remergency Recall ~ Precision F1-Score | Remergency  Recall  Precision F1-Score
1 12.96 0.9592  0.9592 0.9592 16.67 0.9184  0.9574 0.9375
2 40.00 0.9375  0.9677 0.9524 42.00 0.9063  0.9355 0.9206
3 20.00 0.9756  0.9524 0.9639 22.00 0.9512  0.9512 0.9512
4 36.54 0.9429  0.9706 0.9565 40.38 0.8857  0.9118 0.8986
5 17.31 0.9773  0.9773 0.9773 23.08 0.9091  0.9302 0.9195
6 22.92 0.9487  0.9250 0.9367 27.08 0.8974  0.9211 0.9091
7 22.92 0.9250  0.9737 0.9487 20.83 0.9500  0.9500 0.9500
8 38.78 0.9091  0.9677 0.9375 38.78 0.9091  0.9375 0.9231
9 14.55 0.9592  0.9792 0.9691 9.09 1.0000  0.9804 0.9901
10 8.51 1.0000  0.9773 0.9885 14.89 0.9302  0.9524 0.9412

Although NDVI successfully distinguished soil and crop surfaces, the thresholding method misclassified
this data. Accurate determination of final count values proved elusive. The research findings on ExG
and NDVI align with published values. The study also underlines the necessity of evaluating these
methodologies under weed-free crop conditions. A low emergency rate signifies sufficient seedling,
while a high urgency rate implies insufficient seedling.
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Figure 3. Real and detected seedlings comperasion. [(a) NDVI features, (b) EXG features]

The R? values for all sunflower seedlings segmentation comparisons between automated and manual
methods surpassed 0.98 (shown in Figure 4). The accuracy of seedling extraction depends on the
planting density when assessing the overall accuracy of sampling plots. The proposed method
effectively and accurately extracts crop seedling numbers with low error, high universality, and
robustness.

Conclusion

In this study, a rapid and robust method for plant counting sunflower crop species was established using
high-resolution UAV multispectral imagery. The proposed method showed superior results for both corn
and sunflower seedlings, taking slight variations in plant shape into account [1]. It could precisely
determine the plant count, regardless of soil conditions. The method effectively counted 3-4 leaf plants.
The method's accuracy decreases significantly below 5 cm sunflower image resolution. Choose an
image resolution according to its crop type. This new method surpassed the traditional one in plant
counting, demonstrating its greater efficiency and precision.
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Ozet
Ulkemizde tarimda kullanilan alanlar simrli olmasma karsin, iilke niifusu her giin artmaktadr.
Ulkemizde 27,7 milyon hektar alanda tarim yapilmaktadir. Tarim arazileri genel olarak pargali ve gok
hisseli durumdadir. Bir kisiye veya cift¢i ailesine ait arazi parcalarinin birlestirilmesi, bi¢imlerinin
degistirilmesi ve amaca uygun olarak parsel seklinin diizenlenmesinin yapilmasi gerekmektedir. Tarim
arazilerinin yeniden diizenlenmesi verim artis1 saglamaktadir. Arazi toplulastirmasi kapsaminda yol,
sulama ve kurutma kanallar1 kamunun yararlanmasi igin bedelsiz olarak kamuya kazandirilmaktadir.
Tarim alanlarinda sulama sistemleri toplulagtirma islemi asamasinda planlanmaktadir. Birden ¢ok
miistakil ve hisseli tasinmazlardaki paylarin bir araya toplanmasi saglanirken taginmaza yonelik kimlik
kartlar1 olusturulabilmektedir. Toplulastirma alaninda toprak analizleri yapilarak iiretim planlamasi
yapilabilecektir. Araziden alinan uydu goriintiilerinden temin edilen veriler ve bilgiler sayesinde erken
miidahaleler yapilabilecektir. Arazinin ihtiya¢ duydugu giibre, su, ila¢ vb. zamana bagl islemlerde
yasanabilecek olumsuzluklarin 6niine gegilebilecektir. Arazi toplulagtirmasi ile tarimsal igletmeler igin
yeter biiylikliikteki araziler olusacak, ulasimdaki zaman kaybi onlenecek, makine kullanimi artacak,
parsellerin pagali olmasindan kaynakli olumsuzlar 6nlenebilecektir.
Toplulastirma projeleri kapsaminda tarimsal alanlarindaki iiretimin siirdiiriilebilirligi saglanabilecektir.
Arazi toplulastirma projeleri 5403 sayili Toprak Koruma ve Arazi Kullanimi Kanunu” ve “3083 sayili
Sulama Alanlarinda Arazi Diizenlenmesine Dair Tarim Reformu Kanunu” kapsaminda yapilmaktadir.
Toplulastirma projeleri Devlet Su Isleri Genel Miidiirliigii “Arazi Toplulastirma ve Tarla Igi Gelistirme
Hizmetleri Dairesi Baskanligi” tarafindan yiiriitilmektedir. Toplulastirma islemleri; 6n etiitlerin
yapilmasi, planlama, projeleme ve uygulama asamalarindan olugsmaktadir. Arazi toplulastirma
calismalar1 toplulagtirmasi, 6n etiitlerin yapilmasi, ciftcilerle miilakat yapilmasi, toplulagtirma alanm
sinirlarmin belirlenmesi, Cumhurbagkani1 karar1 alinmasi, 6n etiit raporunun hazirlanmasi, miilkiyet
etiitlerinin yapilmasi ve derecelendirmenin yapilmasi gibi temel agamalar1 kapsamaktadir. Toplulastirma
faaliyetlerinde c¢ok farkli problemlerle karsilasilmaktadir. Toplulagtirmada miistakil ve miisterek
milkiyetin 06ziine dokunuldugundan yeni parselasyonda teknik ve sosyal sorunlar ortaya
cikabilmektedir. Toplulagtirma sonucunda eski miilkiyet sinirlarinin korunmasina olanak yoktur. Eski
sinirlar dikili tarim arazilerinde dikkate alinmakta ve sabit tesis olarak degerlendirilmektedir.
Toplulastirma alanlarinda yillarca ekilmis ve ihya edilmis alanlar baska kisiler adina olusturulan
parsellere isabet etmektedir. Arazi toplulastirmasi sonucunda parseller dikdortgen geometrili sekilde
olugturulmaktadir. Fiili kullanim alan1 degisiklige ugrayan parseller yargiya tasinabilmektedir.
Anahtar kelimeler: Arazi toplulastirmasi, arazi boliinmesi, derecelendirme, miilakat, Devlet Su Isleri

Farmer Preferences and Parcel Planning in Land Consolidation

Abstract
Although the areas used in agriculture in our country are limited, the population of the country is
increasing every day. Agriculture is carried out on 27.7 million hectares in our country. Agricultural
lands are generally fragmented and multi-share. It is necessary to unite the pieces of land belonging to a
person or a farmer family, to change their forms and to organise the parcel shape in accordance with the
purpose. Reorganisation of agricultural lands leads to increased productivity. Within the scope of land
consolidation, roads, irrigation and drying channels are acquired free of charge for public use. Irrigation
systems in agricultural areas are planned during the consolidation process. Shares in multiple detached
and shared immovable properties can be gathered, and identity cards can be created for the immovable
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property. Production planning can be made by making soil analyses in the consolidation area. Thanks to
the data and information obtained from satellite images taken from the land, early interventions can be
made. Thanks to the data and information obtained from satellite images taken from the land, early
interventions can be made. Negativities that may occur in time-dependent processes such as fertiliser,
water, pesticide etc. required by the land can be prevented. With land consolidation, lands of sufficient
size will be formed for agricultural enterprises, loss of time in transportation will be prevented, use of
machinery will increase, and negative problems arising from the parcels being patchy will be prevented.
Within the scope of consolidation projects, sustainability of production in agricultural areas will be
ensured. Land consolidation projects are carried out within the scope of ‘Soil Conservation and Land
Use Law No. 5403’ and ‘Agricultural Reform Law No. 3083 on Land Regulation in Irrigation Areas’.
Land consolidation projects are carried out by the General Directorate of State Hydraulic Works
‘Department of Land Consolidation and In-Field Development Services’. Consolidation operations
consist of preliminary surveys, planning, projecting and implementation stages. Land consolidation
activities include basic stages such as making preliminary surveys, interviewing farmers, determining
the boundaries of the consolidation area, taking a Presidential decision, preparing the preliminary survey
report, conducting property surveys and grading. Many different problems are encountered in
consolidation activities. Since the essence of detached and joint ownership is touched on in
consolidation, technical and social problems may arise in new parceling. It is not possible to preserve
the old property boundaries because of consolidation. Old boundaries are taken into consideration in
planted agricultural lands and are considered as fixed facilities. Areas that have been cultivated and
cultivated for years in the consolidation areas correspond to parcels created in the name of other persons.
As a result of land consolidation, parcels are formed in rectangular geometry. The parcels whose actual
usage area has been changed can be brought to judgement.

Keywords: Land consolidation, land division, grading, interview, State Hydraulic Works

Giris

Yasadigimiz diinya niifusunun hizli bir sekilde artmasina karsin tarima elverisli toprak alani
degismemektedir. Giiniimiizde topraklarin mevcut hali ile kalmasi halinde artan niifusun beslenme
ihtiyacini karsilayamamaktadir. Arazilerin toplulastirilmasi ile sinir kayiplarinin 6nlenmesi ve tescil
harici alanlarn tescili ile topraktan maksimum verim almmmas1 miimkiin hale gelecektir. Glinlimiizde
tarimsal {iretime uygun topraklarin belli iilkelerde olmasi, ithalat yapilamamasi sonucu gida krizlerinin
ortaya c¢ikmasina neden olmaktadir. Dolayisiyla genel beslenmesi disa bagimli olan iilkelerin
ekonomisinde tarimsal isletmeler énemli rol oynamaktadir. Ulkemizde niifus artigina baglh olarak
miras yoluyla boliinebilir biiytlikliigiin altina diismeyecek sekilde parcalanma devam etmekte ve verim
diisiisiine neden olmaktadir. Parcalanan arazilerin toplulastirilmasiyla verim artig1 saglanabilmektedir
(Demiraslan vd. 2019).

Arazi toplulagtirilmast (Cay, 2019) tarafindan “aymi1 sahsa veya ailesine ait, g¢esitli nedenlerle,
ekonomik liretime imkén vermeyecek bigimde veya toprak muhafaza ve zirai sulama tedbirlerinin
almmasin1 giiglestirecek derecede; pargalanmis, dagilmis, sekilleri bozulmus daginik, kiiclik arazi
parcalarinin ve hisselerinin bir araya getirilerek, muntazam sekiller halinde birlestirilmesi,
biitiinlestirilmesi ve isletmelerin yeniden diizenlenmesi islemidir” gseklinde tanimlanmistir.
Toplulastirma ile tarim arazileri siniflandirilmakta, kisilerin farkl yerlerdeki pargali arazileri yerine,
aynt degerinde toplu arazi verilmesidir. Arazilerin birlestirilmesiyle araziye ulasimdan ve sekil
bozuklugu nedeniyle isletmede harcanan fazla akaryakittan, isgiiciinden, sinirlarin isletilememesinden
kaynakli sinir kayiplarinin énlenmesi sonucu isletmeye harcanan siire kisalmakta ve birim alandaki
verim artmaktadir.

Arazi toplulagtirmasi ile kadastral paftalar sayisallasmakta ve aplikasyon ve sinir ihtilaflart ortadan
kalkmaktadir. Toplulagtirma projeleri sulama projeleri ile yiiritiilirken, sulama imkani olmayan
yerlerde salt kuru arazilerin toplulastirilmasi yapilabilmektedir. Arazilerin sulanmasi ile kurutma, yani
drenaj problemlerini ortaya g¢ikarmaktadir. Toplulastirma islemi salt teknik bir calismadan ibaret
olmayip, sosyal etkilere neden olmaktadir. Yillardir islemeli tarim ve hayvancilik yapan kiginin
arazisine gecme ve otlatma sosyal sorunlara yol agmaktadir. Toplulastirma islemi sonucunda
parsellerin yolu olacagindan sosyal sorunlarin biiyiikk ¢ogunlugu ¢oziilmektedir. Bu bildiride arazi
toplulastirmasinda yasanabilecek teknik, hukuki ve sosyal sorunlar ile giftci tercihlerine bagli olarak
ortaya ¢ikan parsellerin durumu ortaya konulacaktir.
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Arazi toplulastirma projelerindeki faaliyetler

Arazi toplulagtirmasinin genel olarak dort asamasi bulunmaktadir (Cay, 2019). Bunlar, arazi
toplulastirmasina ait 6n etiitlerin yapilmasi, planlama, projeleme ve uygulama asamalarindan
olusmaktadir.

» Arazi toplulastirmasinda 6n etiitlerin yapilmasi

Toplulastirma ¢aligmasina alinan parsellerin arazi sahipleri ile goriismeler yapilarak, toplulastirmanin
yasal mevzuati, faydalari, bliroda ve arazide yapilacak isler anlatilir. Toplulastirma yapilacak arazi
miilkiyet analizi, toprak koruma, arazinin bozulan yerleri, sulama durumu, ekolojik 6zellikler ve tarla
ici gelisme projeleri kapsami belirlenir. Bélgede yapilan goriismelerde alinan kararin biitiin maliklere
duyurulmasi saglanamamaktadir. Kamu idarelerinin bdlgeye doniik projelerine doniik is birligi
saglanamamaktadir.

Arazi Toplulastirmasina alinan bolgedeki parsellerde miilkiyet problemi olmamasi gerekmektedir.
Kadastro Miidiirliikklerinin sayisal haritalar1 ve tecviz smirlar1 igindeki alanlar saglamamasi nedeniyle
fiili kullanim alani ile tapu alani tutmamasi ve hisse hatalari yoniinden miilkiyet sorunlart ortaya
cikmaktadir. 3402 sayili Kadastro Kanunu’nun 22. maddesi, iiretilen kadastral altliklarinin hedeflenen
amaglar1 saglamasinda yetersiz kalmasi nedeni ile yipranmis, eksikligi goriilen, giincel ihtiyaglara
cevap vermeyen kadastro haritalarinin giincellenmesi yapilmaktadir.

Toplulastirma projesinin sinirlart kadastral harita iizerinde belirlenir. Toplulastirma sahasinin
belirlenmesinde yol, kanal, g6l vb. degismez sinirlar dikkate alinmalidir. Bu sinirlarin diizgiin
belirlenmemesi bazi parsellerde ayirma ¢api1 yapilmasina yol agmaktadir.

Arazi toplulastirma projesi sahasindaki parsel numaralart belirlendikten sonra taginmaz sahiplerinin
parsel sirali listeleri (AT-1) ve soyadi sirali (AT-2) listeleri hazirlanir. AT listeleri maliklerin
isimlerinde ve baba isimlerinden kaynakli hatalarin ortaya ¢ikarilmasi 6nemlidir. AT-9’a kadar olusan
tablolardan eski ve yeni miilkiyet durumu belirlenebilmektedir. Arazi maliklerinden muvafakat
almmasi1 halinde istege bagli arazi toplulagtirmasi yapilabilmektedir. Yoksa zorunlu arazi
toplulagtirmas1 yapilabilmektedir. Arazi toplulastirma projesinin tarla i¢i gelistirme hizmetleri ve
toplulastirma ihtiyacina yonelik sebeplere yonelik on etiit raporu hazirlanmaktadir. Toplulastirma
calismalarina, Cumhurbagkani karar1 alindiktan, “toplulagtirma sahasinin” ilaninin Resmi Gazetede
yaymlanmas1 sonrasinda islemlere baslanabilmektedir. Ozel arazi toplulastirmalar1 icin de
Cumbhurbaskan1 karari alinmasi gerekmektedir. Cumhurbagkani karar1 ile toplulagtirma sahasi ilan
edilen yerlesimlerin isim yaziminda hata yapilmas: halinde hatalarin diizeltilmesi i¢in yeniden
Cumbhurbagkani karar1 alinmasi gerekmektedir. Toplulastirma kararinda yapilan hatalar toplulagtirma
siirecinin uzamasima neden olmaktadir. DSI Genel Miidiirliigii'nce ihaleye hazirlanan toplulastirma
projelerinde 6n etiitlere gore muhammen bedeller belirlenmektedir. Arazide yeteri kadar arastirma
yapilmadigindan, eldeki verilere gore poz ve imalatlara gore is kalemleri belirlenmektedir. Arazide
diizenleme, kanal ve yol ¢alismalarina doniik genis capli arastirma yapilmadigindan birim fiyatlarda
hata yapilabilmektedir. Dolayisiyla, diisikk hesaplama yapildiginda miiteahhitlik hizmeti sunan
firmalar zarar etmekte, yliksek yazilmasi halinde ise devlet zarara ugratilmaktadir. Bu kapsamda 6n
etiitlerin yapilmasi ile tiim detaylarin ortaya konulmasi gerekmektedir.

» Arazi toplulastirmasinda planlama cahismalari

Arazi toplulastirmasi yapilmasi kararlagtirilan yerlerin sinirlar1 belirtilmek suretiyle kdyde/mahallede
ilan edilmesi gerekmektedir. Proje alanina giren parsellerin malik listeleri ve alinan muvafakatnameler
ilgili Tapu Sicil Miidiirligii’'ne génderilir. Bilgilendirme i¢in “bu parsel toplulastirma alani i¢indedir”
serhi konulmasi yapilir. Serh konulmasindan sonra, toplulagtirma iglemi sonuglanincaya kadar devir,
satis, ifraz, taksim, ayni ve sahsi haklar proje idaresinin talebi ve Bakanlik veya Valiliklerin izni ile
yapilacagi hiikiim altina alinmistir. Tapuya serh verme siirecinde yargilamasi devam eden taginmazlara
iliskin serh kararlarinin mahkemeye ulastirilmamasi sorun teskil etmektedir. Yasa geregi tapuda arazi
toplulagtirmasi serhinden sonra araziyi satin alan kisilerin asil malikin taahhiitlerini kabul ettigi
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varsayilmaktadir.

Proje sahasinin halihazir durumunun tespit edilmemesi planlama agamasinda sulama kanali, drenaj
tesisleri, yol, kuyu, bina vb. sabit tesislerin tespit edilmemesi, toplulastirma agsamasinda bu alanlarin
dikkate alinmamasi, ¢ift¢i tercihlerine uyulmamasi teknik ve hukuki sorunlara yol agmaktadir. Bu
durumlarin agilmasi i¢in toplulagtirma sahasinin dron goriintiilerinin alinmasi, sahadaki dogal ve yapay
tesislerin son hallerine gore islem yapilmasina katki saglayacaktir.

Tapu Sicil Midiirliiklerinden elde edilen (AT-1) listeleri kontrol edilerek tasinmazin niteligi, malikin
soyadi, ada, baba adi, cinsiyeti vb. maddi hatalarin diizeltilmesi saglanmaktadir. Toplulastirma
asamasindaki miilkiyetten kaynakli hatalarin en 6nemlilerinden birisi tapu alani ile arazide belirli
siirlart olan yerlerdeki alan farkliliklart olmasidir. Bu kapsamda 3402 sayili Kadastro Kanunu’nun
41. maddesine gore yiizol¢iimii diizeltmesi ¢aligmalar1 yapilmaktadir. Toplulastirma sahasinda alan
hatalarinin olmasi islem siirecinin kismen uzamasina neden olmaktadir. Malik isminden kaynakl
hatalarin giderilmesi i¢in de (AT-2) tablosu diizenlenmektedir.

Tablo 1. AT-1 Tablosu (eski miilkiyet listesi)

T.C
TARIM VE KOYISLERI BAKANLIGI
TARIM REFORMU GENEL MUDURLUGU
TARIM REFORMU BOLGE MUDURLUGU
L
ILGESi
BELDESI
ESKI MULKIYET LISTESI (AT1)
MALIKIN
Kiitiik Parsel - Hisse Paya Diisen | isletme | ...
Savfa No Pafta No No Alam Mevkii Ad Soyadi Baba Adi Pay Pa_y_da Alan No Niteligi Not
0 55|  18808.05, GULUZAR |CELIK |MUSA 1 1 18808.05 4
TOPLAM 18808 .05
of | 56| 19948.67| IMERVE MUz [NIHAT 1 1 19948.67|
TOPLAM 15948 67
of ] 57| 26176.76] [HATICE [TUTAR [MUSTAFA 1 1 26176.76) 12
TOPLAM 26176.76)
of | 58] 2743381] [MUSTAFA JKABAKCI [OSMAN 1 1 27433 61 6
TOPLAM 2743391
of | 59| 12514.87| |BURAK |KAPLAN |BAHATTIN 1 1 12514.87 7
TOPLAM 12514 87
o[ | 60| 60822.49] |BUGRACAN [8ZKAN [MEHMET 1 1 60822.49] 9|
TOPLAM 60822.49] 1
of | 61]  14114.80] |ELIF [TURHAN [KEMAL 1 1 14114.90| 1]
Tablo 2. AT-2 Tablosu (eski miilkiyet listesi)
ESKI MULKIYET LISTESI (AT2)
MALIKIN
. Parsel " Hisse Paya Dusen
Isletme No Soyadi Adi Baba Adi No Alam Mevkii Pay Payda Alan
1| AGIRCAN BUSRA SELAMI 110 89100.35684 1 1 89100.36
14| 59138.08969 1 1 59138.09
2| 149494.2089 1 10 149494.21
26| 37992.11787 1 1 37992.12
38| 36963.14391 1 1 36963.14
50| 7774.29152 1 1 7774.29
62 265077.0949 1 1) 265077.09|
74 69364.57487 1 1 69364.57
86 25749.44385 1 1 25749.44
98 40118.68902 1 1 40118.69
TOPLAM 780772.01
2/ ALACA |SEDA IMEHMET 101 21141.77867 1 1 21141.78
113] 23160.63655 1 1 23160.64,
17/ 31118.80429 1 1 31118.80
29| 34150.96529 1 1 34150.97
41| 63370.95724 1 1 63370.96)
5| 46045.90645 1 1 46045.91
53| 35425.75223 1 1 3542575
65| 73898.97713 1 1 73898.98
77| 48252.36236 1 1 48252.36
89 170435.?8_26 1 1 170435.78|
TOPLAM 547001.92,

e Toprak etiitlerinin yapilmasi arazi derecelendirilmesi

Arazi toplulagtirma sahalarindaki derecelendirme ¢aligsmalart parsel iizerinde degisim olabilecek
yerlerinde numuneler alinmasi ile mimkiindiir. Araziler derecelendirmeye esas olmak {izere; toprak
profil grubu, iist toprak biinyesi, arazinin egimi, tuzluluk, alkalilik, drenaj, erozyon, verimlilik degerleri
tespit edilir (Resmi Gazete, (2019), Devlet Su isleri Genel Miidiirliigiiniin Teskilat ve Gorevleri
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Hakkinda Kanun Ile Bazi Kanunlarda Ve Gida, Tarim Ve Hayvancilik Bakanligmin Teskilat Ve
Gorevleri Hakkinda Kanun Hiikmiinde Kararnamede Degisiklik Yapilmasina Dair Kanun, 30405.)

Arazi toplulastirma projesi alanindaki parseller, toprak endeksi iiretkenlik, iiriin verim oranlar ve
parsellerin konumu gibi 6geler esas alinarak derecelendirilir ve her derecenin diger derecelere denkligi
tesbit edilir. Bu 0Ogelerin tespitine iliskin ilke ve yoOntemler ile her derecenin diger derecelere
denklestirilmesine iligkin ilkeler, yoresel kosullar goz oniinde bulundurularak yonetmelikte belirtilir

(Cay, 2019).

Derecelendirme islemleri toplulastirma bolgesinde olusturulan derecelendirme kurulu tarafindan yapilir.
Bu kurul “projeyi yliriitmekle gorevli bir ziraat miihendisi baskanliginda, toprak etiid islerinde
uzmanlasmis bir ziraat miihendisi, arastirma islerinde uzmanlagmis bir ziraat miihendisi, kdy muhtar
veya sececegi bir temsilci veya belediye baskani veya sececegi bir temsilci proje alaninda arazisi
bulunanlarin kendi aralarindan segecekleri (gizli oy acik tasnifle) iki iiyeden olmak iizere 6 kisiden”
olusur. Kurul tiyelerince arastirma veya verimlilik analiz sonuglarina gore parsellerin verimlilik endeks
puanlar1 0-10 arasinda tesbit edilir. Derecelendirme kurulu proje alanindaki parsellerin konumunu 0-20
arasinda tespit eder. Her parsel i¢in endeks degerleri; (PE) = Toprak Endeksi (TE)*%70+v+k seklinde
hesaplanmaktadir. Parsellerin endeksleri belirlendiktenden sonra bloklarin endeks hesabi yapilarak,
isletmelerin parsel deger sayilar1 bulunarak dagitima gecilebilmektedir. Endeks degerleri parsel ve
olusturulan bloklar1 kapsayacak sekilde planlanmaktadir (Sekil-1).

K1 K
K3
- K4 g ot
K5 K& 7
- 102
| K90 o
K8 K&2 KS6 K21

7 K55 /
073 - Koz
K93
K99 7

Parsellerin derecelendirmesine iliskin harita, miilkiyet listesi, derecelerin birbiri ile denkligini gosteren
tablolar kdy/mahallede goriilebilecek bir yerde veya belediye ilan tahtasinda onbes giin siire ile asilarak
ilan olunur. Arazi malikleri, ilan giiniinden baglayarak 20 giin i¢inde yazili olarak derecelendirme kurulu
baskanligina itiraz edebilirler. Kurul itirazlar1 15 giin i¢inde inceleyerek verdigi karar ilgiliye yazil
olarak duyurur. Derecelendirmenin kesinlesmesi siiresine itiraz olmasi durumunda 7 Subat 2019
tarihinde yayimlanan Arazi Toplulastirma ve Tarla I¢i Gelistirme Hizmetleri Uygulama Y6netmeligi’ne
gore itiraz olmasi durumunda 135 giine kadar uzayabilmektedir. Proje siiresinin uzamasi zaman kaybina
neden olmaktadir.

1# AT

Sekil 1. Endeks ve blok planlamas1
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BLOK-PAR ALAN DEGERLI / CRTALAMA
K1l 130862.29 91603.60 / 91603.60
K2 149494.21 104645.95 / 104645.95
K3 389516.64 272661.85 / 272661.65
K4 43982.44 30787.71  / 30787.71
K5 46045.91 32232.13 / 32232.13
K& 31851.04 22295.73  / 22295.73
K7 30364.35 21255.04  / 21255.04
K8 £6126.93 46288.85 / 46288.85
K9 54031.97 37854.91 / 37854.91
K10 33632.01 23739.70 / 23739.70

Sekil 2. E Parsellerin endeks degerleri (EN_1.00)

e Blok ve sulama sebekesi planlamasi

Arazi toplulastirma projesi alaninda, yapilmasi planlanan projeler ilgili kuruluslardan temin edilerek
proje ile uyumu saglanmalidir. Diger kurumlarin planladigi projelerin uygulamaya dahil edilmesiyle
kamulastirma kiilfetinden de kurtulunmaktadir. Proje alanindaki sulama, drenaj, yol, tesviye ve miilkiyet
etlidleri bitirildikten sonra miilkiyet durumu isli olan haritalar {izerinde sulama, tahliye ve yol planlamasi
yapilarak bloklar teskil edilmektedir. Bloklarin teskilinde sulama uzunlugu, sulama yonii, tesviye
durumu, parsellerin en/boy oranlart bilinmeli ve bunlar dikkate alinmalidir. Daha 6nce hazirlanmig
sulama, drenaj projeleri mevcut ise, bunlar toplulastirmaya gore revize edilmelidir (Takka, S., 1993).
Sulama sebekesi planlamasi; sulama ve drenaj kanallarinin meydana getirdigi bir sistemdir. Sulama
suyunu su alma yapisindan alip proje alanina gotiiren ve bu suyu bitki kullanimina sunan en kiigiik
kapasiteli prizlere kadar dagitan sisteme sulama gebekesi adi verilir. Sulama sebekeleri, agik kanalli
sulama sebekeleri, kanaletle sulama sebekeleri, borulu sulama sebekeleri ve yagmurlama sulama
sebekeleri olmak tizere 4 grupta toplanabilir. Toplulastirma sahalarinda, kamu yatirimlari olup olmadigi
bakanliklara sorulmaktadir. Blok planlarini etkiyecek olan enerji nakil hatti, sulama, karayolu, demir
yolu, baraj vb. gibi kamu yatirimlarina ait proje bilgileri zamaninda bildirilmemektedir. Toplulagtirma
projesi alanindaki yatirim diisiinen kurumlarla ilgili yazismalar yapilarak uygulama projelerinin alinmasi
veya projeleri hazir degilse en kisa zamanda hazirlattirilarak gelen projeye gore blok ve ulagim aginin
planlanmasi yapilmalidir. Aksi takdirde toplulastirmaya ait dagitimlar sonuglandiginda, sulama, blok ve
drenaj projelerinin yeniden yapilmasina ve devaminda parselasyon yapilmasina neden olmaktadir.

> Projeleme asamasi ve ciftci tercihleri

Sulama, blok ve derecelendirme haritalar1 kesinlestikten sonra, giftci tercihleri alinmaktadir. Ciftcilerle
yapilan goriismede arazisini hangi blokta birlestirmesi istedigi sorulmaktadir. En biiyiik arazisinin
oldugu kisimda toplulastirma yapilmasi esas olmaktadir. Bu miimkiin olmaz ise ikinci ve ii¢iincii tercih
formlar1 diizenlenmektedir. Tercih formlarinda hangi ciftci ile bitisik olmasi veya husumetlisi varsa
onlara yer verilmesi gerekmektedir. Tercihler formlarinin olusturulmasinda ¢iftgilerin yeteri bilgi sahibi
olmamalart sorun olusturmaktadir. Arazi toplulastirmasi yapilmis 6rnek bolgeler ciftgilere gosterilmesi
gerekmektedir.

Ciftcilerle miilakat yapilmasi ve miilakat formlarmin doldurulmasi asamasinda dikkate edilecek
hususlar; miilakat giin ve saati en az bir hafta Onceden ilgili bolgede ilan edilir. Bilgilendirme
asamasinda eski miilkiyet haritasi iizerinde mevkiler yazili olarak asilir. AT-2 tablosundaki belirlenen
parseller renklendirilerek mevkisi, derecesi ve ekilecek iiriine dikkat edilerek tesbit yapilir. AT-2
tablosuna gore ciftgiye nereden verilecegi ve istekleri miilakati yapilarak tespit edilir.  Ciftci
tercihlerinin alinmasi agamasinda parsellerinde sabit tesis, kuyu vs. olup olmadigi, hangi iriiniin ekili
oldugu ve bitisik parselde kimlerin olmasi gerektigi sorulur. Miilakat caligmalarina katilimin
saglanmamasi sorun olusturdugundan, aralikli olarak miilakat giinii verilerek herkesin katilmas1 saglanir.
Tokat, Niksar Ilgesi, Giinliive kdyiinde yapilan arazi toplulastirmasina ait ciftgi tercihi Sekil 3’de
goriilmektedir
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Sekil 3. Ciftci tercihleri

e Parselasyon planlamasinin yapilmasi

Arazi toplulastirmasinin parselasyon asamasinda ¢iftgiye ait parsellerinin degeri toplamina esit degerde,
mimkiinse tek parselde toplulastirma yapilmaktadir. Ciftcilerle yapilan miilakatlar degerlendirilerek
bloklarda yeni parselasyon haritalar1 hazirlanip ilan edilmektedir. Parselasyon planlarina yapilan itirazlar
degerlendirilerek yeniden aski ilan1 yapilmaktadir. Son olarak tescile esas kesinlesme askisi
yapilmaktadir. Parselasyon planlarinda genellikle su kuyulari, parsel i¢i kurutma kanallar1 ve anayol
kenarindaki parsellerin konumunun dikkate almmmamasi sorunlariyla karsilasilmaktadir. Bu durumda
parselasyon planlarinin yenilenmesine ihtiyag olmaktadir. Arazi toplulastirmasina konu edilen alandaki
paftalar sayisal degilse dncelikle sayisallastirma islemlerinin yapilmasi gerekmektedir (Sekil 4).
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*Toplam Blok Deger savyisi = 4243139.52

*Toplam Parsel Dedger sayisi = 4503539.34
sToplam Parsel Deder sayisi (Girmevyen) = 0.00
sZayiat Orani = 0.0578211

Sekil 6. Ortak kullanim ve kamu tesisleri orani

Tablo 3. Maliklerin eski ve yeni durumdaki arazilerini gosterir liste (AT.8)

iLi
iLGEsi . _ _ i . o o _
BELDESI : MALIKLERIN ESKI VE YENI DURUMDAKI ARAZILERINI GOSTERIR LISTE ( TESCILE ESAS )
MALIKIN ESKIDURUMDA PROJE DEGERLERI
PARS E L TOPLULASTIRMA Part 1. Derece Gergek m2
 Hisse | Paya o, Der
isleine Soyadi Adi Baba Adi No Alani Disen Alan ” Giren m2| Dén K.Y.P K.Y.P
No Pay | Payda m2 m2 Kats Alan Kesinti Net Alan | Net Alan
= —ms_ - Rats
TOPLAM 324332.21 0.00] 324332.21 250105.96]  14461.41
MUz [MERVE [NIHAT (6612603 1] 86126.93 66126.93] 0.70000]  46288.85 267647
1 0.70000
0| 18670.04 18670.04 T6670.04 0.80000] 1455603 863 62| 14072,
= e
2| 46516.67) 48916 67 4591667 0.80000]  37533.34 2170.22| 353631
480589.33 50589.33 50589.33 | 0.75000] __ 80442.00 340483 56047,
pLE =222 el iy Seetel  oad Ba) 99y
6 19848.67 9948 67 9948.67| 0.75000]  14981.50 865.00)  14006.
68355784 35578 41 35576.41) 0.80000]  28462.73 64575  268B1E
80| 673217 67321.73 67321 73| 0.80000] 53857 38| 114.10] 507
82| 50012, 50012.10 50012.10/ 0.75000] _ 37509.08 2168.82| 3534
ZH] Zillle 2le _l_
104] 31463.18] 3£ﬁ| 3146 1B|0.7514B| 23643.31 22276.22|  1819.24]  29643.94
116| 16654.53) 16654 53] 16654 53| 080000 3323 62 770.38
TOPLAM | 43328159 o_oo| 43328

Tablo 3. Maliklerin eski ve yeni durumdaki arazilerini gosterir listenin (AT.8) devami

AT. 8
KYPKO = 0.05732115
YENi DURUMDA
Hisse N Parsel
Ada | Parset | Farse! Paya Diigen 1. Der.
Alanim2 | oy | Payda Ge'“:n":'““ 1.Der Alan | Don. Kats
329652.27] 235644.53
183768.63| 34530 183760| 3452055 2401643  0.72160
238362.82] 24971 0.74872
238362.82] 18795 0.74872
239362.82) 47232 074872
183768.53] 78918 0.72160
239362.82] 18827, 0.74872
230362.82) 35817 0.74872
183768.53 70321 0.72160
238362.82] 47201 0.74872
238362.82] 29753 0.74872
23936282 16766 0.74872

» Arazi toplulastirmasinda uygulama islemi

Bir bolgedeki arazi toplulagtirma projesi onaylanmasindan sonra uygulamasina baslanmaktadir. Proje
sahasindaki bloklarmm aplikasyonu giiniin teknolojik aletleriyle yapilmaktadir. Bloklarin
belirlemesinden sonra arazi tesviyesi projesi hazirlanir. Bloklarda tesviye projesine gore ve gerekli
olan yerlerde drenaj projeleri hazirlanir. Yol kanal dolgularinin yapilmasi islemi yapilir. Yeni
parsellerin aplikasyonu ve gegici teslimlerinin yapilmasi yapilir. Blok koseleri ile birlikte yol ve kanal
tespit edildiginden parsel koselerinin aplikasyonu hizli yapilabilmektedir. Parsellerin aplikasyonu
tamamlandiktan sonra, kose noktalarin roleve alinmasi ve krokisi diizenlenmesi istenmektedir.
Toplulastirma sahasinda réleve yapilmamasi alan hatalarina neden olmaktadir.

Toplulagtirma c¢alismalar1 sonucunda olusturulan yeni parsellerin roleve krokisi yapilarak ¢iftgilere yer
gostermesi yapilir. Parsellerin roleve 0l¢ii krokisi hazirlanir ve mesafeleri taginmaz sahibine gosterilir.
Tasinmazin sahiplerine parselin gosterildigini belgeleyen evrak imzalattirilir. Taginmazin maliki tahsis
edilen parselle ilgili yer teslimi asamasinda itiraz yapabilmektedir. Aski ve itiraz siirelerinin sonunda
¢6ziim bulunamamasi halinde yetkili bulunan idare Mahkemelerine islemde kamu yarari olmadig1 ve
dagitimda hakkaniyet uyulmadigi iddialariyla davalar agilabilmektedir. Kesinlesen toplulastirma
projesi evraklar1 kontrol i¢in Kadastro Miidiirliigline gonderilir. Kontrol biiro ve arazide
tamamlandiktan sonra tescil i¢in Tapu Sicil Midirligii’'ne gonderilir. Tescil asamasinda eski tapu
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sayfasindaki yiikiimliiliikler yeni sayfaya aktarmada hatalar yapilmaktadir.

53184 17253 57085 18058 65058
11 E 7 3 3 1
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Sekil 7. Roleve ol¢ii krokisi

Sonug ve Oneriler

Arazi toplulagtirmasi tarim arazilerinde parcali tarim yapilmasina son vermektedir. Sulama projesi,
otoyol, demiryolu vb. kamu projeleri nedeniyle pargalanarak kullanilmaz hale gelen 6zel miilkiyetteki
araziler ile tescil harici alanlar toplulastirma ile tarima kazandirilmaktadir. Toplulastirma 6ncesinde
arazilere ulagim, su, sinir uyusmazlig1r gibi sebeplerden dolay1 olan nizalar, toplulastirma sonrasi her
parselin suyu, drenaj kanal1 ve yolu olacagindan problemler ¢6ziilmiis olacaktir.

Arazi toplulastirmasi projelendirmesi, etiit calismalar1 ve arazideki aplikasyona kadar ¢ok farkli meslek
gruplarinin ortak ¢aligmalarina ihtiya¢ duyulmaktadir. Arazi toplulastirma projelerde genellikle harita,
ziraat, ingaat ve jeoloji gibi temel miihendis ve tekniker gruplari gorev almaktadir. Toplulagtirma
projelerinin sosyal etkilerini ¢iftcilerle toplant1 yapilarak sosyologlar anlatmasi saglanmalidir. Arazi
toplulastirmasinda ciftci tercihleri iyi yorumlanmali ve Adli ve Idari Yargida dava agilmasinin &niine
gecilmelidir. Toplulastirma sahasinda ¢iftci tercihlerinin ¢akigmasi durumunda optimum ¢o6ziimii ortaya
koyan algoritmalarla parseller olusturulmalidir.
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Abstract

This experimental study investigates the impact of biochar and compost on the Tomato plant growth in
three different soil types (sandy, clay and loamy) under controlled conditions in pots at ISET de Rosso,
Mauritania. The results suggest that both biochar and compost can improve plant growth in all soil
types, but the effect varies depending on the soil type and the amendment used. Biochar seems to have a
more positive effect than compost on plant growth in sandy and loam soils, while compost has a more
pronounced effect in clay soil. The combination of biochar and compost has a positive effect on plant
growth compared to control but show lower positive effect compare to biochar or compost alone.
Overall, the study suggests that biochar and compost can be valuable amendment for improving plant
growth in different soils type, particularly in sandy and loam soils. Further research is needed to
optimize the use of these amendments and maximize their beneficial effects on crop productivity in
saline environments. Extension programs should be conducted to educate farmers about the benefits of
using biochar and compost.

Keywords: Biochar, compost, plant growth, soil, Mauritania

Introduction

Biochar and compost are two organic amendments that have garnered increasing interest in the field of
sustainable agriculture. Both offer potential benefits for soil quality, plant growth, and mitigating
climate change (Ingham et al., 2004; Jeffery et al. 2011; Lehmann et al. 2006, Agegnehu et al., 2016).
Biochar is produced through the pyrolysis of biomass, a heating process in the absence of oxygen. It
differs from charcoal in its composition and application. Biochar does not contain polycyclic aromatic
hydrocarbons (PAHSs), harmful pollutants. Moreover, it is used as a soil amendment to improve soil
properties (Jeffery et al., 2011; Agegnehu et al., 2017). This distinction gives it a positive environmental
impact as it acts as a carbon sink, sequestering atmospheric CO: in the soil.

Compost, on the other hand, is the result of the decomposition of organic biodegradable matter by
microorganisms. It exhibits properties similar to humus and is used as a fertilizer or growing medium.
Its production recycles organic waste while creating a product beneficial to the environment. Compost is
a direct nutrient source for plants, providing nitrogen, phosphorus, and potassium (Bernal et al., 2018).
Although biochar has a lower nutrient content, it can improve nutrient retention by increasing cation
exchange capacity (Lehmann & Joseph, 2009).

In Mauritania, soil degradation is a significant problem, leading to decreased agricultural productivity
and the abandonment of once-cultivated lands. In response to this situation, the use of biochar and
compost presents a promising solution for restoring degraded soils and improving their fertility.

This study aims to investigate the effects of biochar and compost on soil parameters and plant growth.
The objective is to evaluate the potential of these organic amendments for Mauritanian agriculture,
considering the country's specific climatic and pedological conditions.

Improving soil fertility is a major challenge for agriculture in Mauritania, particularly in areas with
sandy and infertile soils. Biochar and compost are promising organic amendments that can contribute to
enhancing soil structure, nutrient retention, and plant growth. This experiment aims to evaluate the
impact of biochar and compost on plant growth in three different soil types (sandy, clay, and loamy)
under controlled pot conditions at the ISET de Rosso, Mauritania.

Materials and methods

The experiment was carried out at the Institut Supérieur d'Enseignement Technologique de Rosso (ISET

Rosso) in Mauritania. The experiment was conducted in a well-ventilated and sunny glasshouse

at ISET Rosso. A pot experiment was designed to evaluate the effects of biochar and compost on
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Tomato (Solanum lycopersicum L.) growth under different soil conditions. Three soil types (sandy,
clayey, and loamy) were collected from representative sites within the ISET Rosso region. Their
physicochemical properties are presented in Table 1.

Table 1. The physical and chemical properties of the soils.

Soil Type EC 1:5* (mS/cm) pH Bulk Density (g/cm?)
Sandy 0.25 7.1 1.7
Loamy 1.10 7.0 1.5
Clayey 131 6.9 1.7

*Electrical conductivity at a soil-to-water ratio of 1:5.
Plant Material and Growth conditions

Tomato (Solanum lycopersicum L.) crops were cultivated in 2 L plastic pots containing 3 kg of soil.
Pots were perforated at the base to ensure adequate drainage. The experimental plants were subjected to
a 12-hour light/12-hour dark photoperiod with a mean temperature of 25 + 2 °C and relative humidity of
60 £ 5%. Plants were irrigated manually twice daily with 120 ml of water per pot, adjusting the
irrigation frequency as needed to maintain soil moisture.

Materials

This experiment employed biochar, generated from the pyrolysis of Typha biomass, and compost,
composed of cow manure and rice husks, as soil amendments. Soil samples were collected from
diverse locations within the ISET region of Rosso, encompassing sandy, clay, and loamy textures.
Uniformly sized pots with drainage holes were filled with 3 kg of each soil type. Tomato (Solanum
lycopersicum L.) plants were cultivated in these pots. The irrigation was based on the crop stage,
where we applied an average daily of 4.8 mm (equivalents of 120 ml per pot) twice a day).

Treatments

The experiment was conducted in a well-ventilated and sunny glasshouse at ISET de Rosso. A potted
experimental setup was employed, comprising 12 treatments divided into four groups. The control group
consisted of three pots containing sandy, clayey, and loamy soils without amendments. Treatment group
1 included three pots with the same soil types, each amended with 40 g of biochar. Treatment group 2
comprised three pots with the same soil types, each amended with 40 g of compost. Finally, treatment
group 3 consisted of three pots with the same soil types, each amended with 20 g of biochar and 20 g of
compost. To ensure uniform growth conditions, soils were thoroughly mixed before potting.

Table 2. Experimental treatments

Type of soil Treatment Amendement
Control 0g

Sandy soil Biochar 409
Compost 4049
Biochar + compost 20g+20¢g
Control 0g

Clay soil Biochar 409
Compost 40¢g
Biochar + compost 20g+20¢g
Control 0g

Loamy soil Biochar 4049
Compost 409
Biochar + compost 20g+20¢g
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Measurements

To evaluate the effect of compost and biochar on soil properties and plant growth, the following
parameters were assessed.

Soil properties

Soil salinity (EC1:5) was determined using a conductivity meter to quantify dissolved salts, which can
influence water and nutrient availability, as well as plant physiological processes. Soil pH, measured
with a pH meter, indicated soil acidity or alkalinity, a critical factor for plant growth. Bulk density,
calculated from the dry weight of a known soil volume, was used to assess soil compaction, which
affects air and water infiltration, and root development.

Plant growth

Plant height was measured regularly (weekly) from the soil surface to the highest growth point to
monitor vertical growth in response to treatments. Leaf numbers were counted at regular intervals to
estimate photosynthetic surface area and biomass production potential. At the end of the experimental
period, plant biomass was determined by oven-drying and weighing the harvested plant material. It
represents the total amount of plant matter produced and is an important indicator of plant productivity.

Results and Discussion

Evaluation of the Effect on plant growth and soil physical and chemical properties after the
experiment

Table 2 presents data on soil type, treatments applied (compost, biochar, or compost + biochar), pH,
electrical conductivity (EC), and bulk density (Dap) for three soil types (sand, loam, and clay). This data
can be used to evaluate the effect of treatments on plant growth in different soil types described in Table
3.

Table 3. Soil type, treatments applied

Soil Type Treatment pH EC (mS/cm) Bulk Density (g/cm?)
Sandy Biochar 75 0.11 1.2
Sandy Compost 7.4 0.15 1.2
Sandy Biochar + compost 7.2 0.12 13
Laom Biochar 7.6 0.60 1.2
Laom Compost 7.3 0.11 1.1
Loam Biochar + compost 7.3 0.11 1.1
Clay Biochar 7.6 0.07 1.2
Clay Compost 7.2 0.10 1.2
Clay Biochar + compost 7.3 0.02 15

Soil Properties

In general Soil pH little bit affected in all treatment where the value pH shows less than 7.6. Similarly,
the EC value decreased in all treatments regardless of amendment. In other hand the decrease was
significant observed in loam and sandy soils following compost or biochar. These findings suggest that
compost and biochar can enhance soil structure and water retention particularly sandy and loam soils.
This is particularly beneficial for nutrient-leachable sandy soils common in Mauritania. By improving
soil health and reducing chemical fertilizer dependency, biochar and compost can contribute to
sustainable agricultural practices.
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Soil Bulk Density

In sandy soils, compost and biochar application significantly reduced bulk density. This improvement is
attributed to increased organic matter content, promoting aggregate formation and pore space expansion.
Biochar’s porous structure also contributes to enhanced soil porosity. Lower bulk density in sandy soils
benefits water and air infiltration, root growth, and water retention, ultimately improving plant health
and productivity.

Loam and Caly soils showed a less pronounced decrease in bulk density following compost and biochar
amendment compared to sandy soils. This is likely due that the soil already possessing a favorable
porous structure. Nevertheless, the reduction in bulk density further improved porosity and optimized
plant growth conditions.

Biochar has an additional advantage over compost: it can retain water, which can be particularly
beneficial in sandy soils that quickly drain water. The use of compost and biochar as amendments for
sandy soils can be an effective strategy to improve plant growth. The choice of the best amendment will
depend on the specific characteristics of the soil and the needs of the plants.

Effect on plant growth
The following Figures present the evolution of height (Figures 1, 2, and 3) of plants cultivated in three
soil types (sandy, loamy, and clayey) with four different inputs of compost and biochar: (1) control soil

(without amendment), (2) soil with 40 g of biochar, (3) soil with 40 g of compost, and (4) soil with 20 g
of biochar and 20 g of compost.

Compost
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Figure 1. Evolution of plant height in the compost.
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Figure 2. Evolution of plant height in the biochar.
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Figure 3. Evolution of plant height in the Biochar and compost in different soil type

Data analysis presented in figure (3) shows the plant height was highest in loamy soils feloowed by
sandy soil amended with either biochar or compost alone, suggesting a positive impact of these
amendments on plant growth in this soils type. Similarly previous studies have reported increased length
and leaf weight following biochar and poultry manure application (Adekiya et al., 2020). On the other
hand, the combination of compost and biochar in all soil resulted in slightly plant height compared to
individual amendment applications, indicating potential optimization of amendment rates. The results
indicate that compost and biochar significantly influenced plant growth, particularly in laom and sandy
soils in Mauritania.

Biomass

Both compost and biochar increased plant biomass across all soil types. Sandy soil treated with biochar
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showed the most significant biomass increase, followed by loamy soil with biochar. In sandy soil,
compost boosted biomass by 84% (fresh weight) and 400% (dry weight), while biochar increased it by
266% (fresh weight) and 650% (dry weight). The combination of compost and biochar positively
impacted biomass in sandy soil but had a less pronounced effect in loamy and clayey soils as shown in
Table 4.

Table 4. Biomass Growth in Different Soil Types Under Various Treatments

Soil Type Treatment Fresh Biomass (g) Dry Biomass (g)
Sandy None 3 0.2
Sandy Biochar 11 15
Sandy Compost 55 1
Sandy Compost & Biochar 3.5 0.2
Loamy None 35 0.5
Loamy Biochar 15 2
Loamy Compost 7.5 1
Clayey None 0 0
Clayey Biochar 4.5 0.5
Clayey Compost 0 0
Clayey Compost & Biochar 0 0

Conclusion

Biochar and compost significantly enhanced plant growth across all soil types, with the most
pronounced effects observed in loam fellowed by sandy soils. Both amendments contributed to
increased plant height, leaf, and biomass. While biochar was particularly effective in boosting biomass,
especially in sandy and loamy soils, compost excelled in improving plant growth in clayey soils. The
combination of biochar and compost yielded mixed results, with positive impacts on sandy soil biomass
but less pronounced effects in other soil types.

Both amendments positively influenced soil properties. By improving soil structure, reducing bulk
density, and potentially enhancing nutrient retention and water holding capacity, biochar and compost
created a more favorable environment for plant roots. These findings highlight the potential of these
organic materials to contribute to sustainable agriculture in regions with challenging soil conditions.
Additionally, promoting the use of biochar and compost among Mauritanian farmers could be a key
strategy to improve agricultural productivity and soil health in the region. However, further research is
needed to optimize the use of these amendments and maximize their benefits for sustainable agriculture
in saline environments like Mauritania.

Recommendations

More detailed soil analyses, including soil texture, organic matter content, and cation exchange
capacity, would be necessary to better understand the effects of treatments on soil properties.
Additional research is needed to determine the effects of treatments on plant growth in different soil
types and for different crops.
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Xiilasa

Mogqalo Naxgivan Muxtar Respublikasi florasinda yayilan Kolomkimilor-Brassicaceae Burnett.
fosilasinin ¢oxsayli novlari olan cinslorinden bshs olunur. Burada moqsad homin cinslorin shomiyyatli
novlorinin aragdirilmasi, ehtiyatt nozoro alinmaqgla golocokdo onlarin totbigi mogsodilo toklif vo
tovsiyalorin hazirlanmasindan ibarotdir. Todqiqat orazisi Nax¢ivan Muxtar Respublika florasini shato
edir. Novlorin ohomiyyatli xiisusiyyatlori adobiyyat monbolarine osason verilmigdir. Orazi florasinda
fasilonin Aethionema R.Br., Alyssum L., Erysimum L., [satis L., Lepidium L. kimi cinslori 8-13 névlo
tomsil olunur. Burada soziigedon bitkilorin hayat formasi, hiindiirliikk qursaqlari, yayildigi ekoloji miihit
haqqinda molumatlar da verilmisdir. Fosilonin ¢oxndvlii cinslorinin terkibindo daha ¢ox dekorativ
xiisusiyyatlora malik névlar vardir.

Acar sozlar: Kolomkimilar, fasila, cins, ndv, bitki

Important Representatives of VVarious Genera of Brassicaceae Burnett. in Flora of Nakhchivan
Autonomous Republic

Abstract

Avrticle Brassicaceae Burnett. spread in flora of Nakhchivan Autonomous Republic. The genus of the
family, which has many species, is mentioned. The purpose here is to examine the important species of
those genera. The study area covers the flora of Nakhchivan Autonomous Republic. Important
characteristics of species are given based on literature sources. In the flora of the area, the genus
Aethionema R.Br., Alyssum L., Erysimum L., Isatis L., Lepidium L. are represented by 8-13 species.
Information about the life form, altitude zones, and ecological environment of the mentioned plants is
also given here. The multispecies genera of the section contain species with more decorative features.
Keywords: Cabbage, family, genus, species, plant

Giris

Naxgivan Muxtar Respublika florasinin formalagmasinda Koalomkimilar fasilasinin 6ziinomoxsus yeri
var. Bu bitkilor orazi florasinda ganunauygun olaraq miixtslif hiindiirliiklordo yayilmigdir. Fasiloni
tomsil edon bitkilor arasinda balveran, dekorativ, qida, yem, dorman, boyaq va s. shomiyyatins malik
ndvlar vardir. Fasilo bitkilorins aid bazi aragdirmalar olsa da yeni prizmadan yanasmagq zoruridir.

Material vo metodika

Tadqgiqat orazisi Naxgivan Muxtar Respublika florasi, obyekti iso Kolomkimilor fasilasi
niimayondsloridir. Nax¢ivan MR orazisine 2022-2024-cii illor orzindo gedilon ekspedisiyalar vo
sorbast marsrutlar zamani1 Kolomkimiler fasilasine daxil olan ¢oxsayli ndvlers malik cins bitkilsrinin
hiindiirliik qursagi va ekoloji miihiti geyds alinmisdir. Ekspedisiya vo marsrutlar Arazboyu
diizenlikdon baslayaraq orta, yiiksok vo subalp dag qursaqlarini shats etmisdir. Bu cinslords toplanan
novler arasinda ohomiyyatli xiisusiyyatlora malik bitkilor adobiyyat menbslorine osasen miiayyon
edilmisgdir.

Tapintilar. Muxtar respublika orazisino ekspedisiyalar zamanm Kolomkimilor fasilosinin ¢oxsayli
novlori olan cinslorine aid bitkilor agkar olunmusdur. Onlarin yayildigr hiindiiliikklor GPS vasitasilo
miioyyan edilmigdir.
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Miizakira

Aethionema arabicum (L.) Lipsky - Orab pulcuqluotu orta dag qursaginin quru, dasli, ¢ginqilli yerlor

vo tokiintiilorindo yayilan birillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ vo yem

shamiyyatlidir.

Aethionema cardiophyllum Boiss. & Heldr. - Urokyarpaq pulcugluot orta dag qursaginin quru,

cinqulli, dash yamaclarinda yayilan yarimkolcuqdur. Kserofit ekoloji qrupa aid olub, dekorativ vo yem

ohomiyyatlidir.

Aethionema cordatum (Desf.) Boiss. - Urokvari pulcugluot orta dag qursagmin quru, ¢mnqilli

yamaclarinda yayilan yarimkolcuqdur. Kserofit ekoloji qrupa aid olub, dekorativ shomiyyatlidir.

Aethionema pulchellum Boiss. &. Huet. - Zarif pulcugluot orta dag qursaginin qayali, ¢inqilli, dash

yamaclarinda yayilan yarimkolcuqdur. Kserofit ekoloji qrupa aid olub, dekorativ vo derman

ohomiyyatlidir.

Aethionema Szowitsii Boiss. - Sovis pulcuqluotu orta dag qursagina godor olan orazilorin qayall,

asason do ohangli yamaclarinda yayilan yarimkolcuqdur. Kserofit ekoloji qrupa aid olub, dekorativ

shamiyyatlidir.

Alyssum calycinum L. — Kasali gugundurot orta dag qursaginin quru, dash yamaclar vo ¢ollorindo

yayilan birillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ, yem, balveran vo dorman

shomiyyatlidir.

Alyssum dasycarpum Steph. - Tiikliimeyva ¢ugundurot asagi vo orta dag qursaginin quru, gilli, dash

yamaclar, cay kenar1, qumlugqlar, baglar vo okinlorinds yayilan birillik bitkidir. Kserofit ekoloji qrupa

aid olub, yem shomiyyatlidir.

Alyssum murale Waldst. & Kit. — Divar gugundurotu subalp vo alp yiiksakliklorinin kolluglar, dasl

vo cinqilli yerlorindo yayilan coxillik bitkidir. Kseromezofit ekoloji qrupa aid olub, dekorativ

ohomiyyatlidir.

Alyssum parviflorum Fisch. ex Bieb. — Xirdagi¢ok ¢ugundurot asagi dag qursaginin dasli, qumlu

yerlar, yamaclar, ¢6llor vo quru topolorinds yayilan birillik bitkidir. Kserofit ekoloji qrupa aid olub,

dekorativ vo yem shomiyyatlidir.

Alyssum persicum Boiss. — iran ¢ugundurotu orta dag qursaginin (nadiron subalp yiiksokliklori) quru,

dagl, gilli yamaclar vo shongli yerlorindo yayilan ¢oxillik bitkidir. Kserofit ekoloji qrupa aid olub,

dekorativ vo dorman shomiyyatlidir.

Alyssum hirsutum Bieb. — Koalo-kétiir ¢ugundurot diizenlikden orta dag qursagina godor olan

arazilorin quru, gilli yamaclar, kolluglar vo ¢6llarinds yayilan birillik bitkidir. Kserofit ekoloji qrupa

aid olub, balveran vo derman shamiyyatlidir.

Alyssum Stapfii Vierh. — Staf ¢ugundurotu asagi vo orta dag qursagimmin quru, dashi vo ¢mnqill

yerlarinds yayilan birillik bitkidir. Kserofit ekoloji qrupa aid olub, dorman shomiyyatlidir.

Alyssum strictum Willd. — Diiz ¢ugundurot orta dag qursaginin (bazon yuxart dag qursagina godor)

quru, dash yamaclarinda yayilan birillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ

shamiyyatlidir.

Alyssum Szovitsianum Fisch. & C.A. Mey. — Sovi¢ ¢ugundurotu orta dag qursaginin quru, dasl vo

gilli yamaclarinda yayilan birillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ vo yem

shamiyyatlidir.

Alyssum tortuosum Waldst. & Kit. ex Willd. — Qivrim ¢ugundurot asagidan yuxari dag qursagina

gadar olan orazilorin ¢inqilli, dash yerlor vo yamaclarinda yayilan ¢oxillik bitkidir. Kserofit ekoloji

grupa aid olub, dekorativ vo dorman oshomiyyatlidir.

Alyssum turkestanicum Regel & Schmalh. — Tiirkiistan gugundorotu diizanlik, asagi dag qursaginin

(daha ¢ox orta dag qursagi) yarimsshra, gilli, dagh yerlor, okin kenari, qumluglar vo ¢ay kenarinda

yayilan birillik bitkidir. Mezokserofit ekoloji qrupa aid olub, dorman shomiyyatlidir.

Erysimum brachycarpum Boiss. — Qisameyve isitmootu yuxari dag qursaginin qayali va dash

yerlorinds yayilan ikiillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ shamiyyatlidir.

Erysimum collinum (Bieb.) Andrz. - Topovari isitmootu orta dag qursagina qodor olan orazilorin

kolluglar vo quru yamaclarinda yayilan ikiillik bitkidir. Mezokserofit ekoloji qrupa aid olub, dekorativ

shamiyyatlidir.

Erysimum crassipes Fisch. & C.A. Mey. — Yogunayaq isitmaotu orta dag qursaginin quru vo dash

yamaclarinda yayilan ¢oxillik bitkidir. Kserofit ekoloji qrupa aid olub, dorman shomiyyatlidir.

Erysimum cuspidatum (Bieb.) DC. — Qalxanli isitmoaotu orta dag qursagina qador olan orazilorin

kolluglar kenari vo dash yerlorinds yayilan ¢oxillik bitkidir. Mezokserofit ekoloji qrupa aid olub, gida
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oshamiyyatlidir.

Erysimum gelidum Bunge — Soyuq isitmootu alp yiiksokliklorinin ¢inqilli vo qayali yerlorinds yayilan
coxillik bitkidir. Mezokserofit ekoloji qrupa aid olub, dekorativ shamiyyatlidir.

Erysimum lilacinum Steinb. — Bondvsoyi isitmaotu orta dag qursaginin isiqli mesolor vo dash
yamaclarinda yayilan ikiillik bitkidir. Mezokserofit ekoloji qrupa aid olub, dekorativ, yem vo dorman
shamiyyatlidir.

Erysimum leptophyllum (Bieb.) Andrz. — Daryarpaq isitmootu orta dag qursaginin quru, ¢inqillt vo
dash yamaclarinda yayilan goxillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ oshamiyyatlidir.
Erysimum leucanthemum (Steph.) B.Fedtsch — Aggicok isitmootu asagi dag qursagina godor olan
arazilorin kolluglar konari vo ¢6llarindo yayilan ikiillik bitkidir. Kserofit ekoloji qrupa aid olub,
dekorativ vo dorman shomiyyatlidir.

Erysimum pulchellum (Willd.) J.Gay — Qoasong isitmootu orta vo yuxari dag qursaginin qayali vo dash
yerlorinds yayilan ¢oxillik bitkidir. Kserofit ekoloji qrupa aid olub, dorman shomiyyatlidir.

Erysimum sisymbrioides C.A. Mey. — Siivorani isitmootu asagi vo orta dag qursaginin gilli
yarimsohralarinda yayilan birillik bitkidir. Kserofit ekoloji qrupa aid olub, yem shomiyyatlidir.
Erysimum subulatum J. Gay — Iran isitmootu asag1 vo orta dag qursagmin quru, gilli vo dash
yerlorinda yayilan ikiillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ oshomiyyatlidir.

Isatis brachycarpa C.A. Mey. - Qisameyvo rongotu orta vo yuxart dag qursaginin dasli vo quru
yerlarinds yayilan ikiillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ shomiyyatlidir.

Isatis Bungeana Seidl. - Bunge rongotusu orta vo yuxari dag qursaginin dash va quru arazilorinds
yayilan ikiillik bitkidir. Kserofit ekoloji qrupa aid olub, yem shamiyyatlidir.

Isatis Buschiana Schischk. (I. glauca Boiss.) - Bus rongotusu asag1 dag qursaginin qayali, dash
yamaclar vo gipsli topslorindo yayilan ikiillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ
ohomiyyatlidir.

Isatis iberica Stev. - Giircii rongotusu asagi vo orta dag qursaginin quru, ¢inqilli, gilli vo dash
yerlorinds yayilan birillik vo ya ikiillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ
shomiyyatlidir.

Isatis ornithorhynchus N. Busch - Ordokburun rongotu asagi dag qursagimin qumlu orazilor vo
okinlarinds yayilan birillik bitkidir. Mezokserofit ekoloji qrupa aid olub, yem shomiyyatlidir.

Isatis Steveniana Trautv. (I. anceps N. Busch) - Steven rongotusu orta dag qursaginin dasli yamaclar
va tokiintiilorinds yayilan ¢oxillik bitkidir. Kserofit ekoloji qrupa aid olub, dosrman shomiyyatlidir.
Isatis subradiata Rupr. - Siiali rongotu asagi vo orta dag qursaginin quru, dasli vo qayali yamaclarinda
yayilan ¢oxillik bitkidir. Kserofit ekoloji qrupa aid olub, dekorativ shamiyyatlidir.

Lepidium campestre (L.) R.Br. — Okin bozalagi asagi vo orta dag qursaginin okinlor vo gilli
comoanloarinds yayilan birillik (ve ya ikiillik) bitkidir. Bitki kseromezofit ekoloji qrupa aid olub, dosrman
shamiyyatlidir.

Lepidium perfoliatum L. — Oxlu bozalaq diizonlik, agsagr dag qursaginin (nadiron orta dag qursagi)
quru, gilli, dagh yamaglar, ¢aylar boyu vo okinlords alaq otu kimi yayilan birillik (nadiren ikiillik)
bitkidir. Kseromezofit ekoloji qrupa aid olub, dekorativ vo yem shomiyyatlidir.

Lepidium ruderale L. — Yol bozalagi diizenlik (nadiran orta dag qursagina qador) arazilorin gilli, soran
yerlar vo yol konarinda alaq otu kimi yayilan ¢oxillik bitkidir. Bitki kserofit ekoloji qrupa aid olub,
dorman shomiyyatlidir.

Lepidium sativum L. — Vozori bozalaq diizonlikdon orta dag qursagina qodor olan orazilorin okin
sahaloari, zibilli yerlar, baglar vo ¢ay konarinda yayilan birillik bitkidir. Kseromezofit ekoloji grupa aid
olub, qida shamiyyatlidir.

Naticalar

Naxcivan Muxtar Respublika florasinda Kolomkimilor (Brassicaceae Burnett.) 67 cins va 165 ndvla
tomsil olunur (Talibov, Ibrahimov, 2021). Fasilo daxilinds hom ¢oxnévlii, hom do monotip cinslor var.
Fosilonin ¢oxndvlii cinslorinda bitki sayr 8-13 arasindadir. Aethionema R.Br.-Pulcuqluot (8 nov-
4,84%), Alyssum L.-Cugundurot (13 név -7,87%), Erysimum L.-Isitmootu (13 ndv -7,87%), Isatis L.-
Rangotu (9 ndv -5,45%) vo Lepidium L.-Bozalaq (10 ndv -6,06%) fasilonin goxsaylt novleri olan
cinsloridir. Erysimum L.-Isitmootu cinsi orazi florasinda yayilan 13 ndviindon 11-i faydal
xilisusiyyatloro malik olmagqla Ustlinliik teskil edir. Kolomkimilor fasilasinin ¢oxsayli ndvlari olan
cinslori daha ¢ox dekorativ shamiyyatli bitkilarle zongindir (Nabiyeva, 2013).
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Xiilasa

Osrlor boyu bal, ar tozcuglari, an siidii, ar1 ¢orayi (Perga), ar1 zohari kimi bal aris1 mohsullan faydali
xlisusiyyatlorina gora tabii tibbde istifado edilmisdir. Onlarin fiziki-kimyavi xassslorini vo miialicovi
tosirlorini arasdirmagq iiclin ¢oxlu elmi todqiqatlar aparilmisdir. Buna baxmayaraq, erkok ar1 siirfolori
(apilarnil) elmi ictimaiyyat torafindon o qodar do diqqget ¢cokmomisdir. Apilarnil Rusiya, Cin, Slovakiya,
Ukrayna, Ruminiya kimi 6lkslorde min illordir istifade olunsa da, dlkemizds vo bir ¢ox Avropa
Olkolorindoe genis taninmayan, lakin derman potensialina malik olan arigilig mohsullarindan biridir.
Erkok ar siirfasi torkibindo; ziilallari, yag tursularini, karbohidratlari, lipidleri, vitaminlori (A, B, E va
D) vo minerallar1 ehtiva edon qidalandiric1 xiisusiyystlora malikdir. Lakin, apilarnili vacib edon onun
torkibinds olan, insan vo heyvan orqanizmloari terofinden sintez edilo bilmoyon amin tursularidir. O,
homginin cinsi hormonlari (testosteron, progesteron va estradiol) vo miimkiin androgen tosirlori olan
metil palmitat vo metil oleat adli iki yag tursusu esterini ehtiva edir. Bu spesifik xiisusiyyatlorina gors, o,
moigatdo slave gida kimi, onanavi tibbde iso dorman preparati kimi genis istifade olunur. Ancaq qeyd
etmok lazimdir ki, erkek ar1 siirfalorinin fizioloji tosiri ilo bagh todqiqatlarin sayr mohduddur. Bu
moqalads apilarnilin strukturu, fiziki-kimyavi torkibi vo bioloji funksiyalar1 hagqinda méveud biliklori
iimumilesdirilmis vo golacok tadqgiqat istiqgamatlori gostorilmisdir.

Acar sozlar: Erkok ar stirfalari, apilarnil, fiziki-kimyovi xassoalor, liyofilizasiya, tebii vasits, Varroa ilo
miibarizo, hormon

A Small But Valuable Beekeepinkg Product in Itself —Apilarnil

Abstract

For centuries, honey bee products such as honey, bee pollen, royal jelly, bee bread (Perga), and bee
venom have been utilized in natural medicine due to their beneficial properties. A great deal of scientific
research has been dedicated to exploring their physico-chemical properties and therapeutic effects.
Despite this, drone larvae have not received as much attention from the scientific community. Although
apilarnil has been used for thousands of years in countries such as Russia, China, Slovakia, Ukraine and
Romania, it is one of the bee products that is not widely known in our country and many European
countries, but it has the potential to be a medicine. Within a honey bee colony, drones are responsible
solely for fertilizing queen bee eggs and consuming food reserves collected by worker honey bees. But
beekeepers commonly remove excess drone brood from the hive, which is crucial for preventing and
treating varroasis. The content of drone larvae; has nutritive properties that contain proteins, fatty
acids, carbohydrates, lipids, vitamins (A, B, E, and D), and minerals. But what makes apilarnil
important are the amino acids it contains, which cannot be synthesized by human and animal organisms.
It also contains sex hormones (testosterone, progesterone, and estradiol) and two fatty acid esters called
methyl palmitate and methyl oleate, which have possible androgenic effects. Due to these specific
properties, it is widely used as a food supplement in the household and as a medicine in traditional
medicine. However, it should be noted that the number of studies on the physiological effects of drone
larvae is limited. In this article, the current knowledge about the structure, physicochemical composition
and biological functions of apilarnil is summarized and future research directions are indicated.
Keywords: Drone larvae, apilarnil, physicochemical properties, lyophilize, natural remedy, Varroa
control, hormone
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Giris

Apiterapiya ar1 vo ya bal, propolis, ar1 mumu, ar1 siidii, ar1 zohori, ar1 ¢orayi, erkok art siirfalori, ar
havast kimi ar1 mohsullarindan tibbi mogsadlor iiclin istifado edsn ononavi vo tamamlayici tibb
iisullarindan biridir (Sforcin JM, Bankova V, Kuropatnicki AK 2017.). Apiterapiyada istifads edilon
miixtolif bal aris1 mohsullarinin antimikrobiyal, antioksidant, sis vo iltihab oleyhina, yara sagaldici,
neyroprotektiv vo antiviral kimi bioloji aktivliys malik oldugu elmi arasdirmalarda gostorilmisdir
(Pasupuleti VR vo ark., 2017).

Apilarnil (erkok arn siirfasi) son illorde arasdirilmaga baslanan ve getdikco populyarlagan yeni nasil
ariciliq mohsuludur. Zongin qida terkibine goérs bir ¢ox saglamliq problemina tosirli bir miialico
olacagi prognozlagdirildig1 iiciin apilarnilo olan tslobat giindon-giine artir (Guine RPF. 2015).
Homginin kimyovi derman preparatlarinin monfi tasirlori vo tibbi xorclorin artmasi da bu sahonin
inkisafinda miihiim rol oynayir. Ciinki insanlar hoyat keyfiyyotini vo miiddstini artirmaq tg¢iin
saglamliq problemlori ilo miibarize aparmaq avozina profilaktik tadbirlor gérmoys {iistiinliik verirlor
(Sibel S. 2023).

Apilarnil ilk dofs 1980-ci ildo Ruminiyali moshur ari¢i Nicolae Iliesu torofindon psixotik,
neyrodegenerativ vo ya cinsi pozgunluglar1 olan yaglilarda istifade edilmisdir (api — latinca ar1, lar —
larva vo ya siirfs, nil — Nicolae Iliesunun adi vo soyadinin bas horfloridir). Daha sonra aparilan
todgiqatlarda isa onun qidalandiric1 vo miialicovi xassolori do askar edilmisdir (Ozkok A. vo Erdem B.,
2017)

Material va metodika
» Apilarnilin biologiyas1 (Biology of the apilarnil)

Qida komponentloari ilo zongin olan vo bioloji cohatdon aktiv bir ¢ox birlosmeni torkibinds ehtiva edon
apilarnil (Barnutiu vo ark. 2013), 3-7 giinliik erkak arilarin pupa dovriine girmamis siirfa ikon toplanaraq
liyofilizasiyasi ils alds edilir. Liyofillogdirilmis apilarnil krem rongli toz soklinds oldugu halda, xam va
ya homogenlosdirilmis apilarnil qaymaqvari konsistensiyaya vo yapisqan qurulusa malikdir. Rongi ag vo
sarimtil tonlar arasinda doyiso bilor. Bu siirfo xarakterik olaraq kaskin yumurta qoxusuna malikdir (Sokil
1) (C. Basol, M. Kekecoglu 2023).

Sokil 1. Apilarnil (erkok ar1 larvasi). d

Is¢i arlar inkisaf dévrii 24 giin olan larvalari yumurtadan ¢ixdigdan sonra 10-cu giindon baslayaraq
mosamali bir qurulusla ortiir va belalikla, stirfalorin inkisaf prosesi davam edarak bir ne¢a giindon sonra
pupaya c¢evrilirlor. Baglanmamis potok hiiceyralorindon siirfalorin toplanmasi 7-10 giin arasinda
olmalidir (C. Basol, M. Kekecoglu 2023) (Sakil 2).
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Sokil 2. Apilarnil (erkok ar larvasi).
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Sitirfalor patok gozciiklorindan tazyigli su axini ilo va ya qasiq komayi ilo ¢alxalanaraq ¢ixarilir. Alinan
stirfolor toz halina salinir, homogenlagdirilir, siiziiliir vo sonda liofilizasiya edilir (Sokil 3) (Yiicel B. va
ark., 2019).

Larva yigimi Homogenizasiya Liyofilizasiya Hazir apilarnil

Sokil 3. Apilarnilin istehsal prosesi ardicilligi.

Erkok ari siirfolori ham bakteriya foaliyyatine uygun bir qurulusa malik olduguna, ham do qisa miiddstdo
bioloji xlisusiyyatlarini itirdiklorina géra patokdon toplandigdan sonra miimkiin gadar tez emal edilmali
vo ya dondurucuda saxlanmalidir (Barnutiu ve ark. 2013). Belo ki, siirfonin patokdon yigilmasindan
sonra miivafiq soraitde biitlin prosedurlar 24 saat orzindo, isti va riitubatli iglimlords iso 6 saatdan az
miiddatdo tamamlanmalidir. Ciinki siirfalar bioloji xiisusiyyatlorini itirmadon -2 °C-dos 6 giine godar, -8
°C-ds isa 10 aya gadar saxlanila bilar (C. Basol, M. Kekegoglu 2023).

Aparilan bir todgiqatda balin qoruyucu xiisusiyyetlorindon istifade edilorak, erkok ar1 siirfalorinin
homogenati 3-5% konsentrasiyada bal ilo qarisdirilaraq 6-12 °C temperaturda saxlanilmis vo naticads bu
iisulla saxlanilan erkok ari siirfolorinin homogenatinin bioloji xiisusiyyatlorini 6 aya qador qoruya bildiyi
Oyronilmisdir. Basqa bir aragdirmada iss todqiqatcilar erkok ar1 siirfalorini qorumagq tigiin tesirli bir {isul
olaraq siirfalori 40% etil spirti ilo 1:1 nisbatindo qarigdirmag toklif etmisdir (M. Kekegoglu vo ark.,
2021).

Bu giinlords iss tadqgiqat vo marketinqds on ¢ox istifads edilon iisul liyofilizasiya (donduraraq qurutma)
iisuludur. Liyofilizasiya prosesi Liyofilizator (Freeze Dryer) adli cihazda hoayata kegirilir. Qiymatli vo
istiliyo hossas mohsullar {igiin iistiinliik verilon tsuldur. Bu iisul tozyiqin vo temperaturun asagi
salinmasi naticasindo mohsulun igorisindoki donmus suyun sublimasiya yolu ilo mohsuldan ¢ixarilaraq
hoyata kegcirilon susuzlasdirma prosesidir. Liyofilizasiya zamani istifado olunan asagi temperatur
sayasinda yiiksok keyfiyyatli mohsul almir. Bu prosesdo mohsulun molekulyar va fiziki qurulusu
zadalonmir. Sadaca terkibindoki suyun midart 3-5%-a qadar azalir (M. Kekegoglu va ark., 2021).

Erkok ar1 stirfolori patokdo miiayyan bir say1 kecdikds, isci arilar torafindon 6lmaye buraxilirlar. Ancaq
bu siirfalor miintozom olaraq y1g1ldiqda, koloniya erkok sayimi miisyyen bir ardicilligla saxlamaq ti¢lin
istehsalina davam edir (M. Kekegoglu va ark., 2021).

Bundan slava, sandaki erkok ar1 gdzciiklori Varroa spp. ilo miibarizads bir vasite kimi istifade olunur.
Varroa spp. ¢oxalmaq iiciin daha cox erkek gozciiklorine dstiinliik verdiyindsn, bu gozlciiklor
bagladiqdan sonra onlar1 patokdon ¢ixarmaq bu zararverici ilo miibarizo Usullarindan biridir. Bir ¢ox
bolgaloarda bu texnika pestisid tatbiqi ila birlikds istifads edilir (M. Kekegoglu va ark., 2021).

» Apilarnilin kimyavi tarkibi (Chemical composition of Apilarnil)

Apilarnilin torkibinds nam 65-75%, ziilal 9-12%, karbohidrat 6-10%, lipid 5-8% va mineral maddslor
1-1.5% arasinda dayisir (Barnutiu vo ark. 2013, Ozkdk A, Erdem B. 2017). Bundan olavs apilarnilin
qurulusuna nazor saldiqda terkibinds lizin, hisdidin, valin, metionin va tirozin kimi miihiim amin
tursularmin, hamginin A, B1, B6 kimi vitaminlar, kalsium, natrium vo domir kimi minerallarin oldugu
genasting golinmisdir (Sabatini A. G. Va ark., 2009). Mohz bu spesfik torkibine goérs aprilarnil Ekvator,
Meksika, Tayland va Cin daxil olmagqla bir ¢ox &lkads lozzatli qida vo zongin ziilal monbayi kimi
istifads edilir (M. Kekegoglu va ark., 2021).
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Cadval 1. Apilarnilin torkibindoki amin tursulari (Sibel S. 2023).

Amin tursular1 Migdar1
Liyofilizo edilmis apilarnil Liyofilizo edilmomis apilarnil
Valin 0.49-1.7 0.02-2.27
Metionin 0.15-2.0 0.5
Lizin 0.1-1.9 7.2
Hisdidin 0.18-0.7 0.2-0.99
Triozin 0.32-1.5 0.2-2.02

Cadval 2. Apilarnilin tarkibindaki mineral vo vitaminlor (Bogdanov S. 2016).

Miqdar Miqdar
Minerallar Liyofilize Liyofilize Vitaminlor Liyofilize Liyofilize
edilmis edilmomis edilmis edilmis
apilarnil apilarnil apilarnil apilarnil
Kalsium (Ca) | 13.8- 556 A 0.01-0.05 0.31-14.70
139.5
Fosfor (P) 179-330 | - D 0.39-0.6 -
Magnezium | 20-424 126.4 E 0.4-8 0.53-24.10
(Mg)
Natrium (Na) | 6.45-106 | 424 Bl 0.58-4.1 2.320
Kalium (K) 140-656 | - B2 0.95-9.1 3.824
Domir (Fe) 1.17-32 |- B3 0.06-15.8 0.256
Sink (Zn) 1.5-225.2 | 900.4 B4 44.3-68.1 -
Mangan 0.06-44 |24 B5 2.6-13.4 13.396
(Mn)
Mis (Cu) 0.29-24 |15.2 B6 0.05-1.2 0.220
Selen (Se) 0.01-0.06 | - C 4.02 -
Kiikiird (S) 392.37 -
Xrom (Cr) 0.01 -

Boazi tadqiqatgilar apilarnilin kimyavi cahatdon ar1 siidiine banzadiyi qenastinae galmisdirler (Barnutiu va
ark. 2013). Ancaq arasdirmalar gosterir ki, apilarnil ar1 siidiinden 6 dofa ¢ox testosteron ehtiva edon tobii
mohsuldur. Bundan slave, apilarnil ar1 siidiinden daha ¢ox estradiol ehtiva edir. Bels ki, apilarnil pupa
morhalasing yaxinlasdiqca, testosteron saviyyasi shomiyyatli doracads artir. Bunun aksins olaraqg, cadval
3-don do goriindilyii kimi estradiol saviyyalori erken siirfs marholoesinds daha yiiksakdir (C. Basol, M.
Kekecoglu 2023).

Cadval 3. Apilarnilin torkibinds olan hormonlar (Bogdanov S. 2016)

Hormonlar Tozo apilarnil Liyofillosdirilmis
miqdari apilarnil migdan
Testesteron 0.3-1.10 0.04
nmol/100gr
Estradiol nmol/100gr 653.70-680.26 100.3
Progesteron 51.32 8.1
Prolaktin 410 79.8

» Erkak an siirfalorinin farmakoloji tasiri (Pharmacological effects of drone larvae)

Apilarnil yenico esidilmoys baslayan ar1 mohsulu olsa da, istifado saholori artiq genislonmaya
baslayib. Belo ki, apilarnilin potensial heyvan yemi kimi istifads edildikds ikincil cinsi xiisusiyyatlorin
inkisafina tosir etdiyi, toyuqlara verildikds iss yumurta mohsuldarligimin vo keyfiyyatinin yiikssldiyi
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geyd edilmisdir (Yicel B. va ark., 2019). Homginin heyvanlarin endokrin sisteminin tobii stimulyatoru
kimi istifads oluna bilacayi bildirilmisdir (C. Basol, M. Kekegoglu 2023).

Bundan basqa heyvanlar tizorindo aparilan todqgiqatlar géstormisdir ki, apilarnil xolesterin va trigliserid
soviyyelorini azaldir vo immunitet sistemini stimullagdiraraq qaraciyari qoruyur (Vasilenko YK. Va
ark., 2002).

Sicovullar iizerinds aparilan todqiqatda ise dori zodasini sagaltdigi vo dermal kollagenizasiyani artirdigt
siibut edilmisdir (Andritoiu CV. vo ark., 2021).

Olavs olaraq anemiya zamani apilarnilin miisbat tosiri askar edilmis, hamg¢inin fiziki foaliyysto maruz
qalan eksperimental heyvanlarla aparilan todqiqatlarda enerji istehsalina vo azalo giicline giiclii tosir
etdiyi gostorilmisdir (Andritou CV va ark., 2012).

Apilarnilin insan saglamligina tosirini Oyronmok magsadilo miisyyon tadqiqgatlar aparilmigdir. Bels ki,
tolabolorin imtahan stresi ii¢lin onlara miioyyon miqdarda apilarnil verarak onlarin stress soviyyalari
aragdirtlmigdir. Bu arasdirma naticasinds sagirdlarin hiss etdiklori stress intensivliyinin azaldigi, diqqsti
toplamaq qabiliyyatinin vo mexaniki qabiliyyatlorinin yaxsilasdig1 qeyd edilmisdir (Gavrila-Ardelean vo
ark.,2014).

Apilarnil Afrika, Conubi Amerika vo Asiya kimi Olkolordo sonsuzluq problemlerinin miialicesinda
istifado olunur. Bundan olave torkibindoki zangin polifenol sayesindo yiiksok antioksidant aktivliys
malik olan apilarnil mode-bagirsaq xostoliklori, tonoffiis yollar1 xostoliklori, neyrodegenerativ
xostoliklor, gbz xostoliklori, dori xastoliklori vo xar¢onge miisbat tosir gdstororak tibbde tamamlayici
miialica rolunu oynayir (C. Basol, M. Kekegoglu 2023).

Natico

Son illarda boazi sintetik, kimyavi dorman preparatlarin monfi tesirlorinin ortaya ¢ixmasi insanlart tobii
mohsullarin istifads edilmasine yonoldir. Ekok ar siirfosi do miixtslif xastaliklor zamani miialicavi tosiri
olan, yiiksok qida torkibino malik, az taninan, yeni nosil ar1t mshsuludur. Olkomizdos ¢ox bilinmosada,
yiiz illordir ki, miixtalif 6lkolords, xiisuson do kisi reproduktiv sistemi ilo bagli miixtslif xastsliklorin
miialicesindo onenovi iisul kimi istifads edilir. Bu miihiim, yeni kosf edilon mohsulun digor an
mohsullari ilo miigayiseds bazi bioloji vo miialicovi tesirlori elmi arasdirmalarla {izo ¢ixib. Saglamliga
miisbat tasirlori niimayis olunduqca mohsulun taninmasi artir vo onun bazar dayari yiiksalir. Lakin digor
ar1 mohsullarinda oldugu kimi apilarnildo do istifade lisulu vo dozasi boyiik shomiyyat kasb edir.
Apilarnil miisyyon dozalarda istifads edildikdo faydalidir, lakin birbasa badons yeridildikdo qaraciyer
problemloarine vo bdyrak catismazligina sobab ola bilor. Bu sabablo miitoxassis nazarati altinda va toyin
olunmus dozalarda istehlak edilmoli vo buna uygun todbirlor goriilmali oldugu bilinmalidir.
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Kayis1 Yetistiriciligi ve Nah¢ivan i¢cin Onemi

Berna DOGRU COKRANY", Turan KARADENIZ?

! Panukkale Universitesi Ziraat Fakiiltesi Bahge Bitkileri Boliimii, Denizli, Tiirkiye
*Sorumlu yazar: bcokran@pau.edu.tr

Ozet

Kayisi, genetik cesitlilik, farkli iklim kosullarinda genis alanlarda yetisebilme kapasitesi, yiiksek tiretim
miktar1 ve cesitli tiiketim bigimleri ile diinya ¢apinda énemli bir meyve tiirii olarak 6ne ¢ikmaktadir.
Azerbaycan, cesitli meyve tiirleri bakimindan oldukca zengindir ve kayist bu meyveler arasinda dnemli
bir konuma sahiptir. Azerbaycan’da, ili¢ bin yildan fazla bir siiredir yetistirilen "kayis1 (orik)", adini
Azerbaycan dilinde, Orta Asya halklarinin Tiirk kékenli "uryug" kelimesinden almistir. Azerbaycan’in
ekonomik bélgelerinden Nahcivan Ozerk Cumbhuriyeti, iilke genelindeki kayisi iiretiminin %30’unu
karsilamaktadir. Uretim orami en fazla artan meyve kayisidir. Kayisida bu iiretim artisginda Tiirkiye ve
Iran pazarlarina yakmligin yam sira bu meyveye diinya pazarlarindan artan talep &nemli rol
oynamaktadir. Nahgivan kayisisi, tadi, lezzeti, kokusu ve biiylkligi ile 6ne c¢ikmaktadir. Cevresel
faktorler, bu bolgelerde yetisen meyvelerin yiiksek kalitesine onemli bir katki saglamaktadir.
Nahgivan'in her bolgesinde kayisi yetistirilmesine ragmen, Ordubad bolgesindeki bahgelerde daha fazla
kayist bulunmaktadir. Hasat donemi, bu bdlgelerde Haziran ortasindan Temmuz basina kadar siirer.
Yetistirilen kayis1 ¢esitlerinin ¢ogu Nahgivan'a 6zgiidiir. Salak (Salax, Shalak), Beyaz Novrasta, Kirmizi
Novrasta, Hagverdi kayisi, Agjanabat (Agcanabat), Kiraz-kayisi, Beyaz Tabarza (Teberze) veya
Balyarim, Siyah Tabarza (Teberze), Sar1 Tabarza (Teberze), Tohum Semsiyeleri, Abutalibi, Khosrov
Shahi, Hampa, Badami (Badamy) ¢esitleri Nahgivan’da yetistirilen bazi kayisi ¢esitlerindendir.

Anahtar Kelimeler: Kayisi, Nahgivan, Azerbaycan

Apricot Cultivation and Its Importance for Nakhchivan

Abstract

Apricot is an important fruit species worldwide with its genetic diversity, ability to grow in vast areas
under different climatic conditions, high production amount and various consumption forms. Azerbaijan
is rich in various fruit species, and apricot has an important position among these fruits. "Apricot (arik),"
which has been grown in Azerbaijan for more than three thousand years, takes its name from the Turkic
word "uryug" of the Central Asian peoples in the Azerbaijani language. Nakhchivan Autonomous
Republic, one of the economic regions of Azerbaijan, meets 30% of the apricot production in the
country. The fruit with the highest production rate is apricot. In this increase in apricot production, the
proximity to the Tiirkiye and Iranian markets and the increasing demand for this fruit from world
markets play an important role. Nakhchivan apricot stands out in its taste, flavor, smell, and size.
Environmental factors significantly contribute to the high quality of fruits grown in these regions.
Although apricots are grown in every area of Nakhchivan, there are more apricots in the gardens of the
Ordubad region. The harvest period in these regions lasts from mid-June to early July. Most of the
apricot varieties grown are specific to Nakhchivan. Shalak (Shalax), White Novrasta, Red Novrasta,
Hagverdi apricot, Agjanabat (Agcanabat), Cherry-apricot, White Tabarza (Teberze) or Balyarim, Black
Tabarza (Teberze), Yellow Tabarza (Teberze), Seed Umbrellas, Abutalibi, Khosrov Shahi, Hampa,
Badami (Badamy) are some of the apricot varieties grown in Nakhchivan.

Keywords: Apricot, Nakhchivan, Azerbaijan

Giris

Sert cekirdekli meyveler grubunda yer alan kayisi, diinyada gen kaynagi cesitliligi, iklim sartlart
bakimindan genis alanlarda yetistiriciligi, iiretim miktarmin yiiksek olmasi, cesitli tiiketim sekillerine
sahip olmasindan dolay1 6énemli meyve tiirleri arasinda yer almaktadir. Kayist botanik siniflandirmada,
Rosales takiminin, Rosaceae familyasinin, Prunoidae alt familyasindan Prunus cinsine girer. Latincesi
Prunus armeniaca L.’dir. Diinyada yetistiriciligi yapilan kayisi ¢esitlerinin biiyiik ¢ogunlugu Prunus
armeniaca L. (Armeniaca vulgaris Lam.) tiiriine aittir (Bailey ve Hough, 1975; Giilcan ve ark., 2001).
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Prunus cinsi igerisinde yer alan diger kays1 tiirleri P. mume Sieb. ve P. dasycarpa Ehrh.’dir (Oz¢agiran
ve ark., 2011).

Kayisi, Orta Asya’da binlerce yildir yetistirilmektedir. Kayisinin anavatani, bilimsel isminde
bahsedildigi gibi Ermenistan olmayip anavataninin Cin, Sibirya ve Mancurya bolgesi oldugu (Aubert ve
Chanforan, 2007); Tiirkistan’dan Bat1 Cin’e, Orta Asya’dan Kuzey Cin’e kadar uzandigi (Asma, 2011)
bildirilmigtir. Tarim1 giinlimiizden bes bin yil gibi uzun bir zaman Oncesine dayanan kayisi, Biiylik
Iskender’in seferleri sirasinda (M.O. IV. yiizy1lda) Anadolu’ya getirilmis, yetismesi icin uygun iklim ve
toprak yapisina sahip oldugundan dolayr Anadolu, kayisinin ikinci anavatani olmustur. Ipek Yolu
boyunca yayilan kayisi, ¢esitli kiiltiirlere ulagarak 6nemli bir meyve haline gelmistir (Asma, 2011).

Diinya kayisi tiretim miktar1 son 54 yilda hizla bir yiikselis gostermis olup, 1968 yilinda diinya kayisi
iiretimi 1 milyon 532 bin ton iken, 2022 yilinda 3 milyon 863 bin tona ulagmistir. Tiirkiye kay1s1 iiretim
miktar1 bakimindan 803 bin ton ile birinci siradadir. Azerbaycan’in kayisi tiretim miktar1 30 bin tondur
(FAO, 2024). Nah¢ivan’da iiretilen kayist miktar1 ise 2020 yilinda 9 093 ton olmustur (Agrodata, 2024).

Kayisi, Nahcivan icin Onemi

Azerbaycan, farkli meyve cesitleri acisindan zengindir ve kayisi bunlarin arasinda 6zel bir yere sahiptir
(Anonim, 2024a). Azerbaycan’da {i¢ bin yildan fazla bir siiredir yetistirilen "kayis1 (orik)" (Rakida,
2023), Azerbaycan dilinde, Orta Asya halklarinin Tiirk kokenli "uryug" kelimesinden tiiretilmistir.
Kayzist, yalnizca bir meyve olmanin 6tesinde, Azerbaycan’in kiiltiirel mirasinin 6nemli bir pargasi olarak
da kabul edilmektedir. Ulkenin ekonomik bélgelerinden biri olan Nahgivan Ozerk Cumbhuriyeti, kayist
iretiminin yaklagik %30’unu karsilayarak bu alandaki iiretimde lider konumdadir (Anonim, 2024b). Bu
durum, Azerbaycan’in kayisi iiretimi ve ticaretindeki stratejik onemini bir kez daha gozler Oniine
sermektedir.

Nahgivan, sahip oldugu stratejik ve jeopolitik konumuyla Anadolu’dan Iran’a ve Kafkaslara, oradan da
Orta Asya’ya giden yollara hakimdir. Sulak olan bu bolge, 6zellikle Aras Vadisi ve etrafindaki verimli
topraklardan dolay1 binlerce yildir insanlarin yerlestigi bir saha konumundadir. Nah¢ivan’in idari yapisi,
baskent Nahgivan sehri disinda 7 rayondan olusur. Bunlar Serur, Sahbuz, Kengerli, Sederek, Ordubad,
Culfa ve Babek Rayonlaridir (Sekil 1) (Kurt ve Ozkan, 2017).
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Sekil 1. Nahgivan Ozerk Bolgesi ve Nahgrvanin Rayonlar

Meyve g¢esitliligi bakimindan zengin olan Nahc¢ivan’da tiretimi en fazla olan meyve elmadir. Onu kayis1
ve armut izlemektedir. Yillara gore meyve iiretim oraninda en fazla artis kayisida gergeklesmistir (Tablo
1). Nahgivan’da kayisi iiretimi son yillarda iyi bir ivme kazanmis, verimli topraklar ve elverigli iklim
kosullar sayesinde tliretim miktar1 6nemli dl¢lide artmistir. Bu artis, hem i¢ tiiketimi karsilamak hem de
uluslararast pazarlara yonelik ihracati artirmak agisindan biiyiik bir potansiyel sunmaktadir. Kayisinin
iretimindeki bu hizlh biiylimesi, tarim sektoriindeki diger meyve ¢esitlerine gore daha fazla dikkat
cekmis ve ekonomik katkisini giiclendirmistir. Kayisida bu iiretim artisinda Tiirkiye ve Iran pazarlarina
yakiligin yan sira bu meyveye diinya pazarlarindan artan talep de 6nemli rol oynamaktadir (Kurt ve
Ozkan, 2017).
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Tablo 1. Nah¢ivan Ozerk Cumhuriyeti’nde Yillara gore Kayis1 Uretim Alani, Miktar1 ve Verimliligi
(Agrodata,2024)

Alan Alan Verim

(ha) (meyve verme yasinda) (ton) Verimlilik

2000 266 237 3000 126.5
2001 267 224 3247 144.9
2002 277 230 3443 149.7
2003 273 230 3401 147.9
2004 272 230 1479 64.3

2005 327 287 4352 151.7
2006 378 323 5504 170.6
2007 371 343 5841 170.3
2008 496.3 358.5 5888.1 164.2
2009 525.2 403.3 6003.5 148.9
2010 564 405.6 5966.8 147.1
2011 592.8 428 6413.8 149.9
2012 619.3 448.8 6925 154.3
2013 635.4 458.2 7237 157.9
2014 642.7 504.7 6114.2 1211
2015 687.7 596.1 8628.5 1447
2016 699.7 600.6 8826.7 147

2017 707.7 608.6 8971.2 147.4
2018 745.7 618.6 9106.4 147.2
2019 761.7 683.2 89384 130.8
2020 794.7 740.6 9093.2 122.8

Yetistirilen kayis1 ¢esitlerinin ¢ogu Nahgivan’a 6zgiidiir. Bunlardan bazilari; Kiraz-Kayisi, Beyaz
Novrasta, Kirmizi Novrasta, Hagverdi kayisi, Agjanabat (Agcanabat), Beyaz Tabarza (Teberze) veya
Balyarim, Siyah Tabarza (Teberze), Sar1 Tabarza (Teberze), Tohum Semsiyeleri, Abutalibi, Khosrov
Shahi ¢esitleridir (Novrouz, 2019).

Nahcivan kayisisinin tadi, lezzeti, kokusu ve meyve iriligi dikkat ¢ekmektedir (Novrouz, 2019).
Cevresel faktorler bu bolgelerdeki meyvelerin yiiksek kalitesine katkida bulunur (Anonim, 2024a).
Nahcivan’in her bolgesinde kayisi yetistirilmesine ragmen Ordubad bdlgesi bahgelerinde daha c¢ok
kayisi bulunmaktadir (Anonim, 2024c).

Ordubad bolgesinin yan1 sira eski ¢aglardan beri Nahc¢ivan Ozerk Cumbhuriyeti’nin ¢ogu bolgesinde
yetistirilen "Salak (Salax, Shalak)" kayisisi, kadim topraklardan Abseron’a, oradan da Azerbaycan’in
diger bolgelerine yayilmistir. Ancak Nahgivan’da yetistirilen bu kayist ¢esidi, tadi, aromasi, kurakliga,
sicaga ve dona dayanikliligi ve gorinimiiyle diger bolgelerde yetisenlerden farklilik gostermektedir
(Anonim, 2024c).

Ordubad’da en cok yetistirilen kayis1 gesitlerinden olan "Hagverdi" ¢esidinin Antik c¢aglardan beri
tariminin yapildig1 bilinmektedir. Ordubad ilgesi aynm1 zamanda 13. yiizyildan beri Nahgivan Ozerk
Cumbhuriyeti’nde yetistirilen ve kurutmalik bir c¢esit olan "Badami (Badamy)" bademinin de
anavatanidir. Yine ata ¢esitlerinden biri olan "Hampa" kayisisi ve "Abutalibi" kayisis1 da bahgelerde sik
goriilmektedir (Anonim, 2024c).

Nahgivan’da hasat mevsimi Haziran ortasindan Temmuz basina kadar devam eder. Taze tliketimin
disinda kayist meyvesinin kurutulmasi ve muhafaza edilmesi yontemi nesilden nesile aktarilmigstir
(Novrouz, 2019). Bu meyvelerden regel, konserve, komposto ve tursu yapiminda yararlanilmaktadir
(Anonim, 2024d).

Yapilan bir arastirmada, Nahcivan Ozerk Cumhuriyeti’nin Babek, Serur ve Ordubad ilcelerinde
yetistirilen 44 kayis1 cesidi ve formu incelenmistir. Incelenen gesitlerden Maychicheyi, Balyarim,
Hampa, Yeni Form 2, Jir Nah¢ivan, Yay Serifi, Shalakh 1, Teberze 2, Tohum Semsi, Ge¢ Yetisen,
Badami, Ordubad Sherefi, Heydari, Ordubad Jiri, Forma 2, Ordubad Nabati, Yeni Form 3 ve Limonlu
Erik 2 kayisi gesit ve formlari Haziran ortasinda hasat edilmistir. Yeni Form 1, Jir Zeferani, Jir Erik,
Gaysi, Mehmani, Hagverdi 1, Ag Nabati, Kurdeshi, Talibi, Genotip 1, Ag badem, Agjanabad, Lemon
Erik 1, Forma 1, Semsi, Agja Nabad, Goyje Nabad, Hagverdi 2, Shalakh 2, Alcha Erik, AbuTalibi,
Teberze 2 ve Esgerabat ¢esit ve formlar1 Haziran sonlarinda hasat edilirken, Genotip 3 ve Genotip 2
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Temmuz basinda hasat edilmistir (Rakida, 2023).
Sonu¢

Kayisi, Nah¢ivan’in en 6nemli tarim iiriinlerinden biridir. Bolge ekonomisi, ihracat gelirleri ve yerel
halkin ge¢im kaynagi igin biiylik bir rol oynar. Eski ¢aglardan beri Nah¢ivan’da 6nemli ve ekonomik bir
yeri olan kayisiin glinimiizde niifus artis1 ile birlikte talebi de artmaktadir. Bu nedenle talebi
karsilamak i¢in tireticiler ozellikle erkenci kayisi gesitlerini tercih etmektedir. Dolayisiyla arz-talep
denegesinde kayisi cesitlerinin sayisini artiran ciftciler, niifusa taze meyve saglamanin yani sira aile
ciftliklerini gelistirerek gelir kaynagi da olusturmaktadirlar. Artan bahge sayilariyla birlikte kayisi
iiretimi, umut verici bir seviyeye ulagsmaktadir. Her ne kadar yeni kayisi ¢esitleri pazarda yer almaya
baslasa da, Nahg¢ivan’daki "her dogan ¢ocuk icin bir kayisi1 agaci dikilmesi” gelenegi ile yerli ¢esitlerin
nesilden nesile aktarilmasma olanak taniyacagi iimit edilmektedir. Bu gelenek ile, kayisi iiretiminin
yalnizca ekonomik degil, ayn1 zamanda toplumsal bir bag olusturmasi, yerli ¢esitlerin korunmasi ve yeni
tiirlerin tanitilmasi, kayisi liretiminin siirdiiriilebilirligini artirarak, hem yerel halkin ge¢im kaynagini
giiclendirecegi hem de kiiltiirel mirasin gelecek kusaklara aktarilabilecegi diistiniilmektedir.
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Xiilasa
Bugiin bir hoqiqetdir ki, kond tesorriifatt inkisaf etmis oOlkoslor giicli dovletlor hesab olunurlar.
Azarbaycan, eloco do onun Naxgivan bolgasi asason aqrar diyar oldugundan, burada kond tesarriifatinin
inkigafi hor zaman diqgetds olmusdur. Bununla belo Nax¢ivan MR-do aqrar sahads iiziimgiiliik lider
olmugdur. Amma diinyada gqlobal miqyasda istilosmo, quraqliq, parnik qazlarinin migdarinin soxalmasi
orta temperaturun artmasi bir ¢ox problemlors sabob olmusdur. Uzun giin bitkisi olan {iziimiin giin
vurmast, istilik yaniqlar1 vo digor abiotik-biotik amillor dayanigli mihsul istehsalimi tohdid edir vo
Azarbaycan Respublikasinin arzaq tohliikesizliyins potensial tohliiks yaradir.
Magalads bu ciir problemlorin hsllindon vo ekoloji tomiz mohsul istehsalindan, {iziimliiklorin yeni
qaydada vo formada salinib becirilmo metodlarindan bohs edilir. Mahz bu baximdan orqanik (iizvi)
okingiliyin aktualligt vurgulanir vo ekoloji kond tesorriifatinin totbiqi iso torpagin torkibini va
miinbitliyini qoruyub saxlayir. Yalniz {izvi kiibralorin istifadssi, pestisid-funqisidlordon tam imtina,
xostoliklora qarsi deyil, xostoliklori torodon sabablora qarsi todbirlorin goriilmesi tovsiys edilir.
Todgiqatda Naxg¢ivan MR-in bozi aborigen iiziim sortlarinin meviz istehsali {igiin becorilmoys daha
miinasib oldugu miioyyonlasdirilmigdir. Torafimizdon aparilmis todqgiqatlarla bagbanlara vo iizlimgiilora
yeni becorms tisullar1 barads malumat va tovsiyalar verilir.
Acar sozlor: Dayaniqli, kond tesorriifati, orqanik, meviz, sort se¢imi, ekoloji, xastalik, zararverici,
kompost, iglim, istilogsma, istehsal, arzaq

Questions on Sustainable Grape Production and Grape Processing in the Nakhchivan
Autonomous Republic of Azerbaijan Under Global Climate Change Conditions

Abstract
Today, it is a fact that countries with developed agriculture are considered strong nations. Since
Azerbaijan, including its Nakhchivan region, is predominantly an agrarian country, agricultural
development has always been a focus. However, viticulture is the leading sector in the agricultural field
of the Nakhchivan Autonomous Republic. Yet, global warming, drought, increased greenhouse gas
emissions, and rising average temperatures have caused numerous problems. Sunburn, thermal injuries,
and other abiotic and biotic factors affecting grapevines, which are long-day plants, threaten sustainable
agriculture and pose a potential risk to the food security of the Republic of Azerbaijan.
The article addresses solutions to these issues and the production of environmentally friendly products,
as well as new methods and forms of planting and cultivating vineyards. From this perspective, the
relevance of organic farming is emphasized, as the application of ecological farming practices preserves
soil composition and fertility. It is recommended to use only organic fertilizers, completely avoid
pesticides and fungicides, and address the causes of diseases rather than the diseases themselves. The
study found that some indigenous grape varieties in the Nakhchivan AR are more suitable for cultivation
for raisin production. Based on our research, information and recommendations are provided to
gardeners and viticulturists on new cultivation methods.

Keywords: Sustainable, agriculture, organic, raisins, variety selection, ecology, diseases, pests,
compost, climate, warming, production, food products
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Giris
Tadqiqat isinin aktuallhig

Dayaniqli orzaq istehsali vo orzaq tohliikasizliyi miiasir qlobal arzaq sisteminin on miihiim prioritet
mosalalarindandir. Diinya ohalisi artdiqca vo orzaq ehtiyatlar1 azaldiqca, kond tosorriifati sektoru vo
qida sonayesi {igiin davamli orzaq istehsal1 vo arzaq tahliikesizliyi daha da aktual olur.

Davamli gida istehsali: Davaml qida istehsali tobii ehtiyatlarin qorunmasi, ekoloji dayanigligin va
sosial adalatin tosviqi kimi, strateji moaqgsadlor {i¢iin hoyata kegirilon orzaq istehsalidir. Davamli qida
istehsali {iciin tobii ehtiyatlarin qorunmasi, kond tosorriifatinin saxslondirilmasi, torpagin keyfiyystinin
gorunmasi va barpa olunan enerjidon istifado vacib amillordondir. Bundan olave, orzaq ehtiyatlarina
tominatin yaxsilagsdirilmasida orzaq tohliikssizliyi problemlorinin halli ii¢iin sosial siyasotin hoyata
kecirilmasi da zoruridir.

Qida Tohliikasizliyi: Qida tohliikesizliyi qida mohsullarinin insan saglamligi {igiin yararliligimi va
tohliikasizliyini tomin etmays yonalmis biitiin foaliyyatlori ohato edir. Qida tohliikssizliyi {igiin vacib
amillora qida monbalarinin tohliikesizliyi, qida istehsali, dasinmasi vo saxlanmasi zamani gigiyena
qaydalar1 daxildir. Qida tohliikesizliyi ham kond tosarriifati sektoru, hom do gida sonayesi {igiin asas
prioritetdir vo davamli gida istehsalinin asas elementidir.

Yeni yanasmalar: Davamli qida istehsalina vo orzaq tohliikesizliyine yeni yanagmalarin inkisafi qlobal
gida sistemi {igiin vacibdir. Masalon, davamli akingilik iisullar1 va barpa olunan enerji kimi ekoloji
cohatdon tomiz tocriibolordon istifado davamli qida istehsalinin artirilmasi ii¢lin vacibdir. Bundan
slave, arzaq ehtiyatlarina ¢ixisin yaxsilasdirilmasi vo qida israfinin azaldilmasi kimi sosial siyasatlorin
hoyata kegirilmasi do davamli qgida istehsali ii¢lin vacibdir. Bununla bels, texnoloji irsliloyislor do
davamli qida istehsalima kdmok edo bilor. Mosolon, roqomsal kond tosorriifati texnologiyalar
mohsuldarlig1 artira vo otraf miihito tosiri azalda bilor. Bundan slava, biotexnologiya kimi innovativ
hollor qida istehsalinda istifads edils bilar.

Sonaye kond tesarriifati nisbaton az xarclo boyiik migdarda orzaq istehsal etmok ligiin etibarli iisul idi.
Amma bu, artiq bir vaxtlar diisliniildiiyli kimi sorfali deyil. Qeyri-dayaniql kond tssarriifati suyu,
havani va torpagi cirklondirir, istixana qazlari istehsal edir va tobisti mohv edir, otraf miihits har il
toxminon 3 trilyon ABS dollari doyerindo ziyan vurur. Istifado olunan kimyovi maddoelor vo
antimikroblar insan saglamligina monfi tosir gdstorir vo davamli infeksiyalara sobob olur. Ustolik,
istehsal va istehlak vordislorimiz COVID-19 kimi zoonoz xastsliklorin yaranmasina sabab olmusdur
[9].

Davamly kand tasorriifati: Fermergilik- golirliliyi, otraf miihitin saglamligim1 vo sosial vo iqtisadi
odaloti tomin etmoklo yanasi, indiki vo golacok nssillorin ehtiyaclarmi belo qarsilayacaqdir. O,
torpagin miinbitliyini qorumagq, suyun ¢irklonmasinin qarsisini almaq va biomiixtalifliyi qorumaq tigiin
tobioti taqlid edon iisullara iistiinliik verir. Bu, homginin Dayanigl Inkisaf Moagsadlori vo Sifir Acliq
togabbiislori kimi qlobal mogsadlora nail olunmasmi destoklomak ii¢lin bir yoldur. Davamli kond
tosarriifatt haqigaton otraf mihit {igiin shamiyyat kasb edir. O, istehsal olunan moshsul ii¢lin 56 faiza
gader daha az enerji istifads edir, hor hektardan 64 faiz daha az istixana qazi1 emissiyasi yaradir vo adi
kond tesarriifatindan daha yiiksok biomiixtslifliyi dostokloyir.

Ekoloji cohotdon tomiz mohsullar baha basa golir. istehsal daha ¢ox amok tolob etdiyi ii¢iin daha
bahalidir. Cox vaxt onlar elo sertifikatlagdirilir ki, emal vo dasinma zamani adi mohsullardan
ayrilmalidirlar. Nisbaton kicik hacmds mohsullarin marketingi ve paylanmas ils bagl xarcler ¢cox vaxt
nisbaton yiiksok olur. Vo bazan ekoloji cohatdon tomiz iisullarla istehsal olunan bozi mahsullarin
todariikii mohduddur.

Birlogmis Millatlor Togkilatinin Otraf Miihit Proqrami (UNEP) gidalanma, straf miihit vo fermerlorin
rifahina miisbat tasir gostoran global qida sistemlorine kegidi dastoklayir. Bir Planet Sobskasinin
Davamli Qida Sistemlori Proqramina tohfo olaraq, UNEP omokdagliq siyasotinin inkisafi vo
tokmillogdirilmis idaraetms {igiin tolimatlarin hazirlanmasina rohbarlik etmisdir [11].
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Uziim bagi vo iqlim doyismosi

Iglim doyisikliyinin istehsala tosirini azaltmaq iiciin {iziim baglari diizgiin sokildo konfiqurasiya
etmaok va son onilliklords islonmis bir sira aqrotexniki tacriibalori totbiq etmok (masalon, defoliasiya
va s.) vo artiq genis yayilmig olanlar1 miixtslif iisullarla modulyasiya etmok lazimdir (yani torpaq
idaraetms sistemi vo suvarma).

Uziim baginda torpaga qulluq sistemi

Torpaq ve iglim soraitinin imkan verdiyi yerlordo corgolorarasi torpagin becarilmasi iiglin an yaxsi
aqrotexniki hoall yolu ¢amenlikdir (otlarin sopilmasi). Oslinde, ¢omanlik yagisdan sonra hotta qisa
miiddat arzinds iiziim baginda islomays imkan verir vo maili sothlords, elaco do yamaclarda axint1 vo
eroziyant mohdudlasdirir, bu, xiisusilo do qisa miiddat orzindo ¢ox intensiv yagiglar zamani vacib bir
cohotdir.

Otlar torofindon suyun istehlakini vo bunun {igiin {iziim kollar1 ilo rogabsti mohdudlagdirmaq ti¢lin
yazin an isti va quraq dovrlerinda quruya bilon dayaz kok sistemi olan sads otlar segila bilor.

Nozarotsiz suvarma, xiisusilo yaz va yay aylarinda ¢ox miqdarda su istehlak edon kifayst qadar dorin
kok sistemi olan enliyarpaqli otlarin {istiinliik toskil etdiyi miihitlorin do garsisini almaq lazimdir.

Tapoalik arazilords ot okilmasi iistiinliik olaraq yasil peyin istifadasini ohato etmolidir, ¢iinki corgalords
otlarin istifadasi yeriistii yagis sularini tiikondiran otlu gazonla naticolonir.

Uziim corgalorinin otlanmasinin miisbat tosirinin asas cohotlori bunlardir:
- kond tosorriifati masinlari ilo sixilmaya daha yaxs1 miigavimat;

- malglama effekti;

- torpagin kegiriciliyinin artirilmasi;

- eroziyaya qarsi miidafio;

- lizvi maddalarin torkibindo artim;

- absorbent koklarin inkisafi;

- torpaq profilinds oturaq qida maddslarinin daha yaxsi paylanmasi.
Catismazliqlara asagidakilar daxildir:

- boyiik tacriiba tolab olunur - istanilon sshvlar artan xarclars va ya qidalanma va su ils ragabata
ziyan vurur;

- torpagin strukturunda yaxsilagmalar derhal bas vermir va torpaq kegiriciliyinin agagi olmasi vo
alaq otlarinin goxalmasi sababindan kegid dovriinds problemlar yarana biler;

- torpagin sathinin digqotlo hamarlanmasi;
- yiiksok yangin riski.

Riitubati qorumagq {igiin torpag mal¢lamagq {igiin corgslor arasindan xirdalanmig otlardan istifads edilo
bilor. Tabii malglama alaq otlarin boyiimasinin garsisini alir vo buxarlanma naticasinda su itkisinin
qarsisini alir.

Suvarma: Xiisusila quraq illords, yetisma prosesinin fizioloji gedisatini tomin etmak va gilo qurumasi
va susuzlagdirma hadisolorindon sonra sokarin miqdariin artmasinin qarsisini almaq iigiin suvarma
iisuluna miiraciat eds bilmak vacibdir. Damcili suvarma, slibhasiz ki, iizim bagini su il tomin etmak
vo iglim dayisikliyi ilo miibarizs {i¢iin on somorali va dayaniqli sistemdir, ¢iinki o, kigik hacmlorden
istifado etmayo, su itkisini mohdudlagdirmaga vo suvarma prosesino miimkiin qodor tez miidaxilo
etmoya imkan verir.

Iqlim dayisikliyi vo onun noaticolori

Dayison hava soraitine uygunlagmagq {i¢iin bir ne¢o yanagma istifads olunur, o climloden:
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— Torpagn idars edilmosi: Tosorriifat “humus kompleksi vo hamginin su tutma qabiliyysti yaratmaq
iiclin” qaya tozu Naxgivan Seoliti slave edarok 6z kompostunu istehsal edir. Bundan slave, kéhno
liziim bagimi yenidon okmok {i¢iin bazon 2-6 il gozlomok lazimdir ki, bu da orazidoki kond tesarriifati
texnikasinin torpagin barkitmosini azaldir.

Son on ilde giinasli saatlar shomiyyatli deracods artdigindan - 30 illik orta gosterici ilo miiqayisade
ildo 2000 saatdan ¢ox - 1639 saat - vo vegetasiya dovriinds yagintilar azaldigindan yeni iiziim baglar
daha kigik ortiikls idare olunur. Fotosintez ii¢lin daha az yarpaga ehtiyacimiz var vo “na qoder az
yarpaq varsa, o gadar az suya ehtiyacimiz var” devizi aktualdir.

Ortiilii okin sistemindon istifado etmoklo havalanmam yaxsilasdirmaq {i¢iin salxim bdlgasindo kolun
konarlarindan yarpaqlar ¢ixarilir. Kolgalik tomin etmok vo hoddinden artiq buxarlanmanin garsisini
almagq {i¢lin ortiiniin yuxar1 hissasini-yarpaq sathini genis sakilds formalaidiririq [10].

Otraf miihiti qorumaq, ekoloji tomiz mohsul yetisdirmak, iiziimiin xastalik vo zararvericilora garsi
davamliligini artirmagq ti¢iin Orqanik tiziimgiliyiin ds totbiqi labiiddiir. Orqganik tiziimgiiliik hom otraf
miihiti, hom ds insan orqanizmini qorumaqla barabar, eyni zamanada diizglin srazi vo sort se¢imi ilo
birlikds az xarc tolob edon ¢ox somarali bir okingilikdir. Kond tasarriifatinin becarilmasi texnologiyasi,
sortlarin rayonlasdirilmasi, seleksiya isi vo s. masaloalori diizgiin holl etmak {i¢iin {iziimiin otraf miihit
soraitinin doyismosino reaksiyasini daim Oyronmok lazimdir. Uziim otraf miihit amillorindoki
doyisiklikloro vo becorms texnikasina yiiksok doracods hassasdir. Biz do daha ovvallor apardigimiz
tacriibolorla, Nax¢ivan Seolitinin totbiqi, xostolik zororvericilora qarsi ekoloji tomiz metodlarla
miibarizs apararaq keyfiyystli mohsul alds etmok iiciin soy gdstormisik [4, 5].

Tadqigatin obyektlari vo metodlari

Tadqiqat liclin meviz niimunalari tiziim sortlarindan: Ag Aldora vo Bandi, Duzali, Xanimi, Noxsabi,
Ag Aldors, Sahangiri vo Talibidon hazirlanmisdir.

Uziimiin biitiin sortlar1 Bioresurslar Institutunun Nobatat Baginda torafimizdon salinmis nadir iiziim
sortlart tarla kolleksiya baginda yetigdirilir vo miivafiq analizlor “Biokimyovi todgiqatlar” vo
“Meyvagilik, taravazgilik veo tliziimgiilik” laboratoriyalarinda aparilib.

Uziimiin qurudulmasi hal-hazirda miitoxassislor torafindon on effektiv hesab edilon stabel iisulu il [3],
hamginin V.M. Quliyev va S.A.Nacafov [1, 2, 8] metodlari ila aparilmigdir.

Sokerin, tursulugun, riitubstin tayini lisulu - Bertran {isulu ils [6], G. S. Morozovanin toklif etdiyi tisula
gora rong, soffafliq, buklet, mohsula xasliq toyin edilmisdir. Dequstasiya, orqanoleptik vo diger
gostaricilor G. S. Morozovanin toklif etdiyi {isulla, 100 vo 10 balliq sistemo uygun olaraq aparilib
qiymatlondirilmisdir [7].

Eksperimental hissa

Uziim tozo halda istehlak edilmoklo, hom do quru mohsulundan da istifade edilo biler. Quru mohsul-
meviz uzun middat xorc ¢okmodan saxlana bilir, nagliyyata davamhidir vo orzaq tohliikasizliyinda
strateji Ustiinlitys malikdir.

Kismis vo meviz ¢ox yiikksok kalorili gida mohsulu olmaqla, normal soraitde iiziimiin ilboyu
istifadesine do imkan verir. Nax¢ivan Muxtar Respublikasi tokco Azarbaycan Respublikasinda deyil,
biitovlikdo MDB o6lkslari arasinda kismis vo meviz istehsali liglin an olverisli tobii soraito malik
regiondur (he¢ bir alavo xorc tolob olunmadan agiq havada giinos enerjisi ilo yiiksok keyfiyyatli
qurutma aparmag olur).

Naxgivan Muxtar Respublikasinda meviz anonovi olaraq asasen Honaqirna, Ag Aldora vo Nabi iiziim
sortlarindan hazirlanir. Meviz vo dosab istehsal olunan iiziim sortlarinin genislondirilmasi aktual
mosaladir. Mdvcud sortlarin ¢esidini genislondirmak maogqsadi ile siifrolik va texniki “Duzali”,
“Xanim1”, “Noxsobi”, “Sart Alders”, “Sahangiri” vo “Talibi” sortlarindan quru niimunalor
hazirlanmig, onlarin kimyavi terkibina vo organoleptik keyfiyyatlorina gora standart mohsullardan
qurudulmus mohsullarla miigayisa aparilmisdir (Ag Aldars vo Bandi sortlart).

Tadqiq edilan siifra va texniki liziim sortlari, xiisusan do Diizali, Xanimi, Noxsobi vo Sahangiri sortlari
quru moahsul ¢iximina, kimyavi terkibine va orqanoleptik gostaricilorina gora standart Ag Aldesra vo
Bondi sortlarindan he¢ da geri qalmir, hatta onlart iistaloyir. Bu liziim sortlarinin artirtlmasi muxtar
respublikada meviz istehsalin1 daha da artiracaqdir (cadval 1).
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Cadval 1. Oyranilon qurutmaya yararli azyayilmis iiziim sortlarindan hazirlanmis méviic mohsullarinin
organoleptik qiymatlondirilmasi, (100 ball sistemi il9).

(rymatlandirms elementlan
g L— - = ) = 53 g 2 = E E
Ziim == |Ea|fElaz|ExEs|r2Eza|Eas

. EE D |E5 |Ec|9R[ZE |2 2227 |T2R |8
N| Sorlan | 2EF |F¢|FIlEo|EE|EFES2|2E|E
2|2 |2 TPFREFE2TVE 7 E

1 | Af aldarz Acig - . -
(st. sort) qshvayi 6526 | 1,89 | 18 20 23 18 9
2 | Bandi (st. sort) | Aqigsan | 67,52 | 1,72 | 13 21 24 19 78
3 | Duzals Apgsan | 6943 | 1,67 18 2 24 20 g6
4 | Xanim Acigsan | 67,12 | 163 ] 18 23 24 15 84
5 | Naxsabi Quzilizan | 7147 | 1,59 | 19 23 25 20 g7
6 | San aldars Agigzan | 64,57 | 1,82 ] 18 22 23 20 83
T | Sahangiri Acigsan | 72,16 | 1,74 18 22 24 15 g3
8 | Talibi Acigzan | 6562 | 1,76 | 18 21 23 19 g1

Qurudulmus iiziim (sokil A, B) yiiksok dadli, gidalandiric1 vo miioyyon miialicovi xiisusiyyatlors malik
giymatli gida mohsuludur, torkibindo asanliqla hozm olunan gokorlor (qliikoza vo fruktoza daxil
olmagla) - 65-80%, azotlu maddalor - 1,59-1,84%, {izvi tursular vardir.

Sokil 1. Uziimiin emal mohsullari: A - kismis (toxumsuz quru mohsul), B - meviz (toxumlu quru
mohsul).

Natica

1.Nax¢ivan Muxtar Respublikasinin miixtalif bélgalarinin torpaq-iglim saraitinden asili olaraq asagidaki

maoslohatlor vo sortlar tévsiyye olunur:

- iztimliik iciin {iziim bitkisinin baglica xastsliklorina qarsi davamli olan segilmis siifro istiqgamatli Qara
kiirdesi, Qara xolili, Sar1 aldera, Sahangiri Bandi, Duzali, Xanimi, Qizil {iziim, Noxsobi, Sahibi
sortlarinin okilmasi;
- Uziimliik {i¢iin iiziim bitkisinin osas xastoliklorine qarsi davamli olan secilmis texniki istiqamotli
Sahtaxti, Talibi, Tula gozii, Ag kalanpur, Calali, Das gara sortlarinin akilmasi.
- ekoloji tamiz mohsul istehsalina xastaliya davamli sortlarin okilmasi ils baglamag;
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- ilkin morholods gdbalok xastaliklorine qarsi pestisidlordon az miqdarda istifado etmok va sonra
kimyovi dorman vo mineral giibralorden, geni doyisdirilmis sortlarin istifadesindon tamimilo imtina
etmok;

- Mikro elementlori Naxgivan Seoliti ilo ovoz etmok;

- yalniz peyin kompostu va yasil giibrolordon istifads;

- liziim alt1 torpaqda foal lizvi maddslerin miqdarini artirmagq.

2. lizim baglarin salinmasi iiglin cargalorin simaldan conuba deyil, sorqden qorba dogru istiqgamotdo
salinmas1 (giinas yanigina qarsi);

- geni doyisdirilmis sortlardan istifaden etmomak;

- miitaraqqi becormos aqrotexnikasindan istifads vo balansh tiziimgiiliik sistemlarinin totbiqi;

- biitiin ndv kimyovi miihafizs tisullarindan imtina, yalniz tizvi giibrolordon istifads;

- lizlim alt1 torpaqda adekvat tizvi maddolorin torkibini artirmag;

3. Meviz istehsali {igiin todqiq edilon segilmis sortlar toyinatina gore ¢cox faydalidir ve onlarin becorilma
miqyasini genislondirmak lazimdir vo meviz mohsulu ekoloji tomiz “qayladas” maddssilo hazirlansa
daha magsodauygun olar.

4. Quru mohsullar biitiin il boyu itkisiz saxlanila va istifade edilo bilor vo dlkenin srzaq tohliikesizliyi
ticiin strateji mahsuldur.
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Abstract

This research was performed in order to evaluate of Cd uptake from soil by oilseed rape in intercropping
with red been and barley in comparison with monocropping. Factorial experimental based on
Randomized Complete Block design was used, whereas intercropping treatments included barley +
oilseed rape (H+B), red bean + oilseed rape (P+B) and monocropping of oilseed rape (B), Cd
concentration as 30 and 100 mg Cd kg-1 soil and arbuscular mycorrhizal fungi (AMF) as non-inoculated
(m0) and inoculated (m1). Concentration and total quantity of Cd in oilseed rape shoot were
significantly increased in intercropping of H+Bm1 in both concentration of 30 and 100 mg kg-1 Cd in
comparison with monocropping without AMF. Concentration and total quantity of Cd per oilseed rape
plant was enhanced 101.4% and 209.2% in H+Bm130 and 36.1% and 180.2% in H+Bm1100 in
comparison with Bm030 and Bm0100, respectively. Oilseed rape in intercropping of H+Bm0100 was as
hyperaccumulator because absorbed Cd was more than 100 mg kg-1 dry weight (114.55 mg Cd kg-1).
Cd concentration in shoot of oilseed rape in intercropping of P+B had no significant increase related to
monocropping in same concentration but total quantity of Cd was increased due to increase oilseed rape
biomass. Intercropping with AMF led to high intercropping harvest ratio of Cd basis (IHR) and
phytoremediation efficiency of intercropping (PEI) that is appropriate for phytoremediation.

Keywords: AMF, cadmium, intercropping, phytoremediation, monocropping

Introduction

Nowadays, entrance contaminated (heavy metals, oil, herbicide, pesticide, fungicide, etc.) is being
increased by devastating human activities in soil and water ecosystems that subsequently concern and
incurable illnesses is being soared in communities especially industrial countries. The main targets in
these communities are contamination removing via the cheapest solution that have lower destructive
effect on health ecosystems and inhibit from enter to food chain. Actually, plants, which can be used in
agricultural systems, are used to clean up contaminated environments ecologically.

Intercropping system also can enhance Cd uptake by a subsidiary crop in neighbor of main crops that
has both economically and environmentally advantages. In intercropping systems, Cd uptake is
increased or inhibited by one or both crops that can be used according to research aims. Li et al (2009a)
investigated effect of 7 intercrops on Cd uptake by maize. The results showed that Cd concentration in
leaves and stems of maize was increased by alfalfa, chickpea and cowpea legumes. They concluded that
increasing Cd uptake was due to lower pH under legume intercrops in comparison with non-legumes
intercrops. AM fungi play a major role in P and mineral nutrition uptake that usually have some merit
effects on growth plants (Asensio et al., 2012). Some investigations showed that AMF lead to increased
heavy metals concentration in different parts of plants (Wang et al., 2007). AM fungi (G. caledonium
and G. versiforme), reduced Cd uptake in kangkong (Ipomoea aquatica Forsk) by elevating soil pH in
Intercropping kangkong - Alfred stonecrop (Sedum alfredii Hance) (Hu et al., 2013).

This study was performed in order to investigate the Cd accumulation in oilseed rape in intercropping
and monocropping under Cd-contaminated soils inoculated and non-inoculated with AMF.

Materials and methods
Experimental set up
The plastic boxes (wide (0.3m) X length (0.4m) x high (0.25m)) were filled by 17.2 kg air dried soil,

sieved finer than 4 mm soil samples were then mixed with CdCI2-2.5H20 (30 and 100 mg Cd Kg-1

soil). The moisture of soil kept at 80% FC to equilibrate completely Cd with soil for 30 days.
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Intercropping boxes had one row oilseed rape (Brassica napus L. cv. sarigol) and one row red beans
(Phaseolus vulgaris) or barley (Hordeum vulgare L. var kavir). Both of rows are planted with oilseed
rape in monocropping. Furthermore, AMF Glomus etunicum, G. microagregatum, G. intraradices, G.
claroidium, G. mosseae and G. geospourim. 20 g of spores of AMF added to depth of 3cm below seeds.
Two plants for each crop were kept per row of box. Eventually, plants were harvested to assay Cd
concentration and total quantity of Cd after three months. This experiment was performed as a factorial
in Randomized Complete block design with 3 replications. Factors were such as three cropping systems
included two intercropping systems red bean + oilseed rape (P+B) and barley + oilseed rape (H+B) and
one mono cropping of oilseed rape (B), two arbuscular mycorrhizal fungai levels (m0= non-inoculated
and ml=inoculated), two Cd levels (30 and 100 mg kg-1 soil). Physical and chemical properties of soil
were shown in table 1.

Table 1. Some physical and chemical properties of soil

Characteristic Quantity | Nutrients and elements | Quantity
Soil texture Sandy loam | Total nitrogen (%) 0.12
Clay (%) 13.00 Auvailable P (mg kg?) 12.66
Silt (%) 21.00 Available K (mg kg?) 400
Sand (%) 66.00 Total Zn (mg kg?) 0.288
pH 7.80 Total Mn (mg kg™) 7.286
EC (dSm?) 0.70 Total Cu (mg kg?) 1.155
CEC (C mol kg?) 17.00 Total Fe (mg kg?) 3.521

Total Cd (mg kg?) 0.011

Phytoextraction and Intercropping Efficiency

0.5 g dried plant tissue of shoot/root that was grounded lower than 0.5 mm was digested with HNO3 and
H202 at a ratio of 3:1 (v/v) and the digest adjusted to 10 volume then total quantity of Cd was analyzed
by flame atomic absorption spectrometry (Shimadzu model AA-6200). Bioconcentration factor (BCF)
was calculated for phytoextraction of Cd by oilseed rape as following equations (Ghosh and Singh,
2005).

BCF= Sshoot 1)

Csoil
C soirand C snoot are the metal concentration in soil and shoot, respectively. Intercropping harvest ratio of
Cd basis (IHR) and phytoremediation efficiency of intercropping (PEI) are calculated as:

— C
IHR= <L N @)
— TCI 11

TCI is total quantity of Cd in intercropped oilseed rape plants per box with and without AMF and
TCMb is total quantity of Cd in monocropped oilseed rape plants per box without AMF. Zij and Zii
are proportion of oilseed rape in intercropping and monocroping systems, respectively.

Analysis of variance was performed by the statistical software SPSS for windows, version 16. Means
were compared according to Duncan's multiple range test at 0.05 probability levels.

Results

The interaction effects of intercropping, AMF and Cd concentration were significant in all traits
(p=0.01). Cd concentration in shoot of oilseed rape was significantly enhanced in intercropping
systems H+Bm130 and H+Bm1100 in comparison with monocropping Bm0 and Bm1 in same Cd
concentration (Table 2). Increasing rate for H+Bm130 and H+Bm1 100 were 101.4% and 36.1% in
comparison with monocropping OmO, respectively. Total quantity of Cd was enhanced by both
intercropping of H+B and P+B with AMF and non-AMF in both Cd concentrations as compared to
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monocropping (Table 2). AMF had more positive effect on total quantity of Cd of oilseed rape in both
intercropping (especially H+B) and also in mono cropping in 30 mg kg-1. Increasing of total quantity
of Cd in intercropping was ranged from 53.84% (H+BmO0) to 209.23% (H+Bm1) at 30 mg Cd Kg-1
soil and 49.8% (H+Bm0) to 180.2 (H+Bm1) at 100 mg Cd Kg-1 soil in compared with monocropping
with AMF. Also total quantity of Cd of shoot was increased 70.1% in Om130.

BCF of oilseed rape in H+Bm1 30 (2.9) was significantly more than other treatments. BCF was lower
than 1 at 100 mg Cd Kg-1 (except H+Bm1 >1), but that was more than 1 at 30 mg Cd Kg-1 soil (Table
2). BCF was improved by intercropping H+B and with AMF. Cd IHR was 1.57 and 1.521 in
intercropping H+Bm1 at 30 and 100 mg Cd Kg-1, respectively. Intercropping H+B without AMF had
Cd IHR lower than 1. Also Cd IHR was 1.07 and 1.29 for P+Bm030 and P+Bm1100, respectively
(Table 2). IHR index greater than 1 means higher intercrop phytoremediation rate that causes more Cd
uptake in comparison with monocrop. Intercropping H+Bm1100 and H+Bm130 removed Cd by
52.1% and 57.1% more than mono cropping without AMF, respectively. Intercropping had higher PEI
than monocropping that indicate high efficiency in Cd uptake by plants. Minimum and maximum of
PEI were 3.08 in H+BmO and 6.29 in H+Bm1 at 30 mg Cd Kg-1 and 3.54 in P+Bm0 and 6.08 in
H+Bm1l at 100 mg Cd Kg-1. Results of PEI showed that AMF positive effect on oilseed rape in
intercropping system in order to absorb and remove Cd.

Intercropping of barley + oilseed rape with AMF lead to strongly increase concentration and total
quantity of Cd in oilseed rape shoot as compared to monocropping. Although red bean could not
increase Cd concentration in oilseed rape but total quantity of Cd was increased due to high growth of
oilseed rape in intercropping with red bean. Perhaps, intercropping H+B caused a change in pH of soil
could be better under AMF transfer of Cd to plant whereas AMF had no significant effect on
accumulation of Cd in monocropping. BCF at 100 mg was smaller than 30 mg Cd Kg-1 soil. Yang et
al. (2011) reported that BCF of cole (B. campestris L.) was decreased by increasing concentration of
Cd. Ultimately, high PElI and IHR showed that intercropping with AMF is useful for
phytoremediation. Same researches reported that Cd concentration in above-ground part of Brassica
juncea was increased in intercropping of B. juncea + Medicago sativa, whereas it was decreased in
alfalfa in compared with sole cropping (Li et al., 2009b).

Conclusion

The finding of this study suggests that intercropping with AMF, especially barley-oilseed rape, was
more efficient than intercropping without AMF and monocropping for phytoremediation of Cd in
oilseed rape. Concentration, quantity of Cd, BCF and IHR of Cd were enhanced by intercropping barley
+ oilseed rape under AMF. Thus, intercropping of main crop with secondary crop as phytoremediator
under AMF in contaminated soils has the economically environmentally advantageous.

Table 2. Intercropping and AMF effect on Cd concentration, total quantity of Cd, TF and BCF of Cd in
oilseed rape (mean = SE)

Systems | AMF | fgc_’l wil mgdk;HOSfN Tma'fﬂg%?;‘;{_f’f Cd BCF IHR EPI
e 30 4496951 ¢ 0.4270.0862 def 150:0317bc | 1.072£0.112 bod | 4.29:0.449 bed
- 100 68.50:3.93 d 0.439:0.0202 de 0.68310.041 ¢ | 088420273 cd | 3.54£1.091 od
i 30 42.674457 ¢ 0.375:0.0421 cfg 142:0.147bc | 0.96240.009cd | 3.84%0.038 cd
100 82.8044.22 be 0.6820.0489 b 0.83£0.047de | 1293£0258 abc | 5.1741.032 abe
e 30 51350039 ¢ 030020325 ¢ 17120012 b 0.76940.005d | 3.08:0.019d
e 100 95.6507.03 b 0.51520.0629 cd 0.96£0.070de | 0.948%0.141cd | 3.79£0.564 cd
i 30 87.06£6.82 be 0.60320.0245 be 2.90£0.229 a 1571£0.109a | 62904374
100 114552776 a 0.82120.0905 a 11520075 cd | 152120245ab | 6.0820.982 ab
e 30 44.16£6.46 ¢ 0.195+0.0205 h 1470217 be
5 100 856521122 be 0.293:0.0747 g 0.86£0.113 de
1 30 42.93:084 0.3330.0170f g 1.43£0.027 be
100 7756044 od 0311200138 g 0.77£0.003 ¢

Values with same superscript letters had no significant difference (one-way ANOVA Duncan's multiple
range test, p=0.05).
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Abstract

Sesame (Sesame indicum L.) is an important field crop. It is planting for aims of industrial and edible oil
crop. The 4-year studies in different provinces to collect identify and evaluate the genotypes of native
sesame in Iran. According to the results of this study, 211 local varieties of sesame seed from different
parts of the country were collected. Studies showed that the coefficient of variation and diversity index
in Eco-geographical condition of collected area for sesame local varieties including latitude, altitude,
annual temperature, climate, rainfall, soil type, the slope of collected area very difference. The field
study showed that exist high variation in different traits of sesame landrace, such as grain yield, oil
content, 100 seed weight, leaf and stem weight and number of capsules per plant and plant weigh, this
variation can be used to produce resistant varieties to environmental stress and adapted climatic
conditions in sesame-cultivated area for produce high yield. The improve local varieties and cultivated
genotypes to suitable climatic conditions in each region benefit for maximum use of environmental
resources such as light, water and nutrients for achieve greater performance.

Keywords: AMF, cadmium, intercropping, phytoremediation, monocropping
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Introduction

Sesame (Sesamum indicum L.) is one of the oldest cultivated plants in the world. It was a highly prized
oil crop of Babylon and Assyria at least 4000 years ago. Today, India and China are the world's largest
producers of sesame, followed by Burma, Sudan, Mexico, Nigeria, Venezuela, Turkey, Uganda and
Ethiopia. World production in 1985 was 2.53 million tons on 16.3 million acres (FAO, 2021).

Sesame is one of the seeds that belongs to the Pedaliaceae family and the Pedalieae tribe with the
scientific name Sesamum indicum L. Its chromosome number is 64. Vavilov mentions its origin in India
and some Ethiopian scientists and some other parts of Iran and Afghanistan (Sharma. 1994).

Sesame seeds are used in baking, candy making, and other food industries. Oil from the seed is used in
cooking and salad oils and margarine and contains about 47% oleic and 39% linoleic acid. Sesame oil
and foods fried in sesame oil have a long shelf life because the oil contains an antioxidant called
sesamol. The oil can be used in the manufacture of soaps, paints, perfumes, pharmaceuticals and
insecticides. Sesame meal, left after the oil is pressed from the seed, is an excellent high-protein (34 to
50%) feed for poultry and livestock (El habbasha et al., 2007).

Sesame cultivation has been common in Iran since ancient times (about 5000 years ago) and this plant is
grown in most provinces of the country, including East and West Azerbaijan, Khuzestan, Kurdistan,
Baluchistan, Fars, Hamedan, Isfahan, Lorestan, Kermanshah, Kerman, Zanjan, Ardabil, Bushehr, and as
our sub-culture between cotton cultivation in Gorgan and Mazandaran and due to the short growth
period after barley and wheat cultivation, it is cultivated in different parts of the country (Hassanzadeh,
and Salehzadeh, 2010). Sesame seeds are used to prepare vegetable oil and cooking, to prepare all kinds
of sweets and also to feed expensive birds such as canaries and parrots (Reddy and Padmavathi, 1996).
The sesame plant is annual and grows to a height of 150-80 cm. This plant has a lot of genetic diversity
in terms of oil content (26 to 55%) and seed color (white, brown, black and yellow) (Sharma. 1994;
Zhao, 1994(.

The final product of sesame is its oily seed, which is available in mature capsules of 50 to 100 seeds or
more, depending on environmental conditions and hereditary characteristics. The color of the seeds
varies from white, yellow, gray, reddish brown. The weight of 1000 seeds are between 2 and 4 grams
and its seeds have 45 to 62% oil depending on the environmental conditions and the variety. 10 to 20%
of the weight of the seed is seed coat. White seed types usually have more seed coats (Zhao, 1994).

Materials and methods

Sesame species distribution maps based on Flora Iranica (Rechinger K.H.1984) and herbarium
specimens taken in universities and research institutes were prepared over 3 years. Seed samples
collected at the appropriate times and registered eco-geographical characteristics include longitude,
latitude, altitude, name and address of collected area, local name, soil type and characteristics, natural
plant type, according to IPGRI descriptor (IBPGR« 1993).

All collected landraces were planted in the research farm of the Agricultural Research Center of West
Azerbaijan province, Urmia city. This station has longitude coordinates of 37.32 North and 45.05 East
and at an altitude of 1332 meters above sea level.

During the growing season, the morphological characteristics of the plant and seeds such as the size of
the plant, flowering and ripening time, the weight of seeds/plant, etc., are recorded based on the
descriptor and guide of sesame plant (IBPGR¢ 1993)..

Finally, statistical parameters such as mean, mode, minimum and maximum range and variance and
correlations between the traits were calculated on the evaluated traits and using multivariate statistical
methods such as cluster analysis of interspecies relationships and genetic diversity in relation to
geographical distribution. and climatic samples are examined. In order to estimate the relationship
between different traits, the correlation between traits was calculated. Data analysis was done using SAS
software.
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Results and Discussion

In this study, 211 sesame seed accision were collected from 18 different provinces of the country from
different eco-geographic regions. Among the provinces of the country, the highest number of sesame
samples were collected in the provinces of llam (30 samples), Lorestan (22 samples), South Khorasan
(21 samples) and Khuzestan (20 samples). This shows the area under cultivation and more production
of sesame in these provinces.

The statistical parameters, description of sesame traits and location shown in table 1. Based on
collected seed samples, sesame is planted in longitudes in 44°, 46" in Ilam Province, Abdanan region
to 61° 48" Helmand city of Sistan and Baluchistan province and latitude, 27° 23" Helmand city to 39°
12, Poldasht region of West Azarbaijan province.

Table 1. Statistical description of castor bean characteristics and sample location.

Eco- Maximum Minimum Standard Mod  Standard  Average
geographical deviation error

characteristics

Longitude 62 40 4.84 50 0.41 51.07
Latitude 39 26 2.97 33 0.2 33.15
Elevation 2000 1 579.3 850 4.4 903.6
Slope 30 0 5.22 1 0.35 4.92

The altitude gathering place of collected seed were between 1 to 2000 meters. Most samples were
collected from flat plains area.

Most sesame seed samples collected from warmer climates are more common than the colder ones.
Due to great local genotypes, the sesame seed samples collected from 1 to 2000 meters altitude, hot
and semi-arid climate (Table 2).

According to collected seed landraces, most samples were collected from areas with rainfall between
100 - 200 mm and average annual temperature was about 19 - 22 °C. Based on the temperature and
precipitation of the areas, sesame plant is resistant to heat and drought.

Table 2. Sesame distribution of collected samples in terms of altitude and climatic.

climate Less 300- 600- 900- 1200- 1500- More Total
than 599 899 1199 1499 1799 than
299 1800
Semi desert- | 7 11 7 9 0 0 0 39
cold
Semi desert-hot | 0 0 3 5 1 1 10 26
Dry desert 0 4 2 0 0 0 0 6
Dry desert- Hot 1 0 3 0 0 0 0 5
Dry coastal-hot 0 2 0 2 0 0 18 22
Dry coastal 0 2 2 1 0 0 10 17
Caspian Mild —| 0 0 0 0 0 0 5 5
more Favorable
Caspian Mild 0 0 0 0 0 0 4 4
Very cool | O 0 1 5 0 0 3 16
mountainous
region
Mountainous 0 2 3 7 2 2 4 19
region
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Mediterranean 4 3 2 11 2 2 4 28
with spring rain

Mediterranean 2 3 4 4 1 1 0 24
Total 14 27 27 44 6 6 58 211

The Geographical distribution Map of sesame plant in Iran country is presented in Figure 1. The
highest number of samples collected in the West, South wast of the Iran country.
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Figure 1. Distribution Map of sesame plant in Iran.

Descriptive statistics of average, standard error, standard deviation, variance, minimum and maximum
for the traits evaluated in the cultivated sesame landrace of Iran are presented in Table 3.

The average, minimum and maximum days from sowing to ripening were 6.38, 3 and 10 days. The
average, minimum and maximum days from planting to flowering were 11.40, 28 and 54 days,
respectively. The average, minimum and maximum plant height was 60.95, 30 and 102 cm, respectively.
The average, minimum and maximum weight of seeds per plant with an average of 6.7, minimum of
0.20 and maximum of 16.43 had a diversity index of 0.30. The weight of 1,000 seeds had an average,
minimum and maximum of 2.13, 1.21 and 2.80, respectively. The attribute of oil percentage had an
average of 50.70 and a minimum and maximum of 46.29 and 56.80.

The percentage of oil between genotypes varied from 46% to 56%. Kanvin (1965) stated that the
difference in the amount of seed oil of different genotypes of sesame is caused by the genetics of the
plant and the difference in the climatic conditions of the place of plant development.

Table 3. The maximum, minimum, mean, mode, standard deviation and coefficient of variation for the
evaluated traits in the indigenous cultivated sesame landraces of Iran.

Traits Min Max means mode S.D C.V.
Days to| 3 10 6.38 6 0.16 2.50
maturity(dayes)

Flowering(dayes 28 54 11.40 40 0.42 3.68
Height(cm) 30 102 60.95 50 1.42 2.32
Seed weight/ plant 0.20 16.43 6.70 3.75 0.31 4.62
1000 grain weight(gr) 1.21 2.80 2.13 2 0.03 1.40
Oil% 46.29 56.8 50.7 48.64 0.26 0.51
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Abstract

There are different reasons for characterization and evaluation of landrace populations and their
relatives, and to study genetic diversity and their conservation. The present study which is based on the
gene banks mandate and objectives was conducted for a period of 4 years with dryland farming in
station of West Azerbijan Agricultural and Natural Resources Research and Education Center, Iran, in
this research, 31 flax seeds genotypes were planted in randomized complete block design. The results
showed that if rain came until October, autumn cultivation had more grain and oil yield than spring
planting. But late sowing time Due to no rain or not coming on time in the fall caused late germination
and plant stay herby and week and died due to effects of frost and cold stress in the winter. Thus, if late
of raining flax seed needed sowing in 1 to 20 March. The results obtained in this study indicate that
grain yield, biological yield, harvest index, plant high, brench high, capsol number, 1000 grain weight
and grain oil vary widely within agronomic linum genotypes. It appears that a special breeding
programmer of linum cultivars for high grain and oil yield could be successful.

Keywords: Flaxseed, dryland, oil, grain, autumn planting

Introduction

Flax plant is important for oil, medicine and industry. Flax is a cold-loving plant and timely planting in
autumn can be very important due to the optimal use of weather factors, induction when water is
available, and the distribution of labor force. Also, spring rains cause delays in land preparation and
planting of this plant, and as a result, the growing season of the plant is reduced and the yield is reduced,
especially in rainy conditions. Flax is a plant belonging to the Linum family, which has several genera
and about 200 species distributed throughout the world. According to botanical studies, there are 15
species of flax in Iran (Hassanzadeh Ghorttape et al., 2007).

Crop flax is an annual and spring plant with a great economic value that is planted in modest climate too
(Alyari and Shekari, 2000). The most important areas of flax planting are Ardabil, Sarab, Meshkinshahr,
Urmia, Bukan, Nagadeh, Shahindezh, Khoy, Semirom, Shahreza, Lar, Kerman, Lorestan, Zanjan and
Khuzestan (Hassanzadeh Ghorttape et al., 2015). Flax oil applies to making paint, printing ink, insulator
textiles, soap and flooring. The yarn extracted from flax is used in paper, carpet weaving, blanket, rope
and insulator. Flax contains high oil, protein and fiber. Brown flax has an average of 41% oil, 20%
protein, 28% fiber, 7.7% moisture and 3.4% ash (Abbasi, 2003). The flax or linen is a plant adapted to
cold climate that the seedlings of this plant tolerate cold under zero (-4 to -6° C) and settled plants
tolerate severe cold (below 10° C). But the plant gets susceptible to cold after flowering and frost
reduces grain yield and quality (Lajvardi, 2016). Important factors to selection of significant varieties
are maturity, resistance to disease, strength, quality and oil content. Each of these factors affects
performance or quality (Kirby, 1963, Rashid, 1991, Li-Xuepeng, Coskuner and Karabaha, 2006).
Researchers in Germany studied 63 crop flax masses and 73 wild flax masses in terms of genetic
diversity, heritability and correlation of different traits, and observed that crop flax had a great variety
regarding the reproductive traits than wild flax, but the later have a high genetic diversity in terms of
vegetative traits. Of the 29 studied traits, they reported that stem elongation, seed weight, petiole and
leaf width are convenient to express the difference between masses and mentioned the effect of
environment as important agent on heritability of the masses and some traits (Diederichsen and
Hammer, 2001).

Studying 200 flax masses collected from China, Western Europe and the United States, some
researchers found that the flax masses in Western Europe and the United States had more resistance to
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viruses and diseases, with more grain and fiber yield (Li- Xuepeng et al., 1994). Podkuicheko(1975)
studied 84 varieties of flax to determine desirable traits and their use in breeding programs related to
traits such as grain yield, 1000 grain weight, oil content and resistance to disease, and selected K1159
K1158, K4054, K4056, K4357 and K4384 cultivars based on the mentioned characteristics.

Using gamma rays and ethyl methane sulfate, Bader and Choudary (2004) made mutations in two flax
cultivars, and studied the mutations effect on traits such as number of capsules, seeds per capsule, oil
content, weight 100 seeds etc. The results of these studies showed that the number of seeds was
significantly increased.

In a study titled genetic diversity study and analysis of traits correlation in flax, researchers examined 54
varieties from different geographic regions in which a significant difference were regarding nine traits
and the effect of environment seen very low. They found that grain yield was positively and
significantly correlated with number of capsules, number of branches, capsule size, grain weight and
grain volume. Also, grain yield correlates with flowering days (Vijayakumar, et al., 1975). Shekurova
(1975) in Volokon, Russia, studied seven varieties of flax cultivars and selected Oursha 2 as the best
industrial variety because of the best fiber quality. The researchers looked at some of the physical traits
of flax under different conditions of germination. The results of these studies indicated that increasing
the moisture content from 6.09 to 16.81% increased the grain length from 4.37 to 4.62, grain width from
2.22 to 2.38 and grain thickness from 0.85 to 0.88 mm, and grain weight gain from 4.79 to 5.32 g
(Coskuner, and Karabaha, 2006).

Dadashi and Khajehpour (2004) in a study that examined the effect of cultivar and planting date on
growth, yield and yield components of safflower in Isfahan, found that delay in planting from March 12
to May 11 reduced plant dry weight per unit area, number of orders per plant, grain yield per unit area,
harvest index and petal yield. They also stated that the cultivar had a very significant effect on the yield
and yield components of this plant.

Agronomy management along with corrective actions is one of the main factors in increasing crop
production. Many factors, including climatic conditions, planting dates (Board, 1985), planting
arrangements (Parker et al., 1981; Ethredge et al., 1989), plant population (Dominguez and Hume, 1978;
Hoggard, et al. 1978; Parvez et al., 1989), habit of growth (Weaver et al., 1991), management of crop
operation (Sanford, 1982, Hassanzadeh Ghorttapeh, 2015) and nutrition (Hasanzadeh Ghorttapeh and
Javadi, 2016) can cause performance variety through effect on plant growth.

It is necessary that the local cultivars of oily flax be studied, and their production potential and
compatibility be examined. Flax timely planting in autumn can be very important due to optimal use of
climatic factors, induction at the time of water availability, and distribution of labor force. Also, spring
rainfall causes delays in its land preparation and planting, as a result, plant growth season and yield
declines, especially in rainfed conditions.

To obtain economic grain yield and proper quality of oil, it is necessary to determine suitable cultivation
areas, environmental conditions and compatible genotypes. This study was carried out aiming to
determine the optimum planting time and the most suitable cotton cultivar in Urmia condition to obtain
the highest yield and grain and oil quality.

Materials and methods

Cultivation and evaluating the project were done at the Rainfed Research Station, West Azarbaijan
Agricultural and Natural Resources Research and Education Center with coordination of 37°, 21’
northern latitude and 45°, 9" eastern longitude, elevation of 1550 meters above sea level. Based on
classification by Koeppen, the region having 100-110 dry days is considered as dry climate with dry
moisture regime. The average long-term rainfall is 296 mm, and the average annual temperature is 11.5
° C. The experimental soil was clay- silty loam and its nitrogen content was 0.099 percent. The site soil
characteristics are presented in Table 1.
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Table 1. Farm soil characteristics of Urmia Rainfed Research Station.

Soil  mu san clay K P Organi  Percentage pH EC  Saturatio
dept d d (%) absorbabilit absorbabilit c of n percent
h (%) (%) y y (ppm) carbon  neutralizin
(ppm) g agents
0-50 49.0 15.0 3::' 200 2.4 0.99 20 81 Oj 39

Based on the data for the years 1899-2016, the region has the Mesic temperature regime and Zerik
moisture regime in which the average annual temperature of the soil fluctuates between 8 ° C to 15 ° C.
The average rainfall in 2015 was 239.2 mm and in 2014 it was 279.2 mm, which had a significant
decrease compared to the average rainfall of the past 20 years (330.5). The cultivated flax was of crop
flax local cultivars and fertilizers used for this flax included 40kg / ha ammonium phosphate and 50kg /
ha Urea.

After preparing the soil, seeds were planted in the spring of 2013 as observation plan in four 1.5 meters
rows. Selected seedlings of 31 specimens were planted in spring of 2014 in two rows of 1.5 meters for
evaluation and propagation of seed, and then harvested in summer of 2014. The harvested seeds were
planted in fall of 2014 at rain fed Research Station as a randomized complete block design with 4 rows
of 2 meters in length and 30 cm row spacing in 3 replicates. Weed control was carried out manually in
late March at both years.

The harvested seeds were cultivated again in the autumn of 2015 and in autumn of 2016 to ensure the
possibility of autumn crop cultivation, but every 2 years all were lost due to late rain and late germinate
in mid November and subsequent cold, snow and frost.

Seeds of the Iranian National Herbal Gene Bank were collected from different parts of the country
(Hassanzadeh Ghorttapeh, 2006), the names and geographical characteristics of these samples’ origin
are shown in Table 2.

In the growing season during the studied years, the plant phonological characteristics, such as flowering
time and maturity time, were noted. At the time of physiological maturation, morphological
characteristics of the plant were noted with sampling of 6 plants per plot. They were including main
stem height, number of secondary branches, number of capsules in main stem and subbranches, plant
weight, seed weight per plant, weight and number of capsules per plant, and in main stems and
subbranches, main stem weight and subbranch, seed weight in main stem and subbranch and seed
weight per capsule.

Grain vyield, biological yield, was measured by harvesting the plants in two midlines of each plot. and
harvest indexes were calculated from the grain yield to biological yield ratio* 100. 1000 grain weight
was measured by counting and weighing 1000 seeds. The percentage of seed oil was measured.

At the end of the study, statistical parameters such as mean, minimum and maximum range and
variance, and correlations between traits were estimated. Using multivariate statistical methods such as
cluster analysis, inter-species relations and genetic variation in relation to geographic and climatic
distribution of the samples were studied and genotypes were recognized and selection by analysis of
data variance in the last year.

Table 2. Geographical name and location of the collected samples.

Genotype code Collection area Height Eastern Northern
number (m) latitude longitude
1 TN-97-1 khalkhal 1650 480 25" 370 38

2 TN-97-2 kerman 1300 550 08 300 10

3 TN-97-6 Kerman-bordsir 1650 550 40" 29 30

4 TN-97-7 chahalmahalobakhtiari 1600 51° 10" 31° 55

5 TN-97-8 Markazi-hendodar 1850 49 10" 33> 40

6 TN-97-9 Khozestan-ezeh 910 49> 50" 31° 50

7 TN-97-10 Khozestan-shoshtar-mahor 160 48° 50" 32° 05

8 TN-97-11 Kerman-bordsir 1700 59 40" 29 55

9 TN-97-12 zabol 482 61° 41' 300 54
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10 TN-97-13 Benab-rasht-azarbayjan shargi 1300 450 24" 370 04

11 TN-97-14 azarbayjan gharbi —aghche masjed—keshavarz—shahindez 1600 460 29'° 36° 47
12 TN-97-15 azarbayjan gharbi -ghatar -barog -shahindez 1450 460 23° 370 02
13 TN-97-16 ghemezi bolagh-barog—shahindez 1550 46° 25 37° 03
14 TN-97-18 azarbayjan gharbi —ghara bolagh-chamal—-tekab 2000 470 14" 36° 33
15 TN-97-26 azarbayjan gharbi —ashake—barog—Miandoab 1600 46° 30° 37° 01
16 TN-97-27 nadergili —barog—miandoab 1470 46° 24' 36° 58
17 TN-97-28 shahre babak —kerman 1450 55 08 30° 10
18 TN-97-33 meshkin shahr —ardabil 1900 470 400 38 20
19 TN-97-55 kerman—tazraj—askar—rabar—baft 2450 560 52' 29° 18
20 TN-97-89 kerman -galeh askar—bordsir 2607 65° 40" 290 31
21 TN-97-90 kerman-hararvan—gaheh askar—bordsir 2607 56° 40'° 29° 31
22 TN-97-91 azarbayjan shargi —elikhchi-esko 1330 450 59" 37° 56
23 TN-97-92 azarbayjan sharji —sarab 1720 470 38" 370 34
24 TN-97-93 zanjan—kashk abad—Khoda bandeh 1700 480 48" 350 42
25 TN-97-94 Esfahan 1320 51° 35 320 50
26 TN-97-95 azarbayjan shargi —holaso -shahindez 1550 36° 38 36° 50
27 TN-97-105 siaman-—ardabil 1350 48 20" 38 16
28 TN-97-106 khojin —khalkhal 1800 48 32° 370 22
29 TN-97-167 khalkhal —ardabil 1800 48 25 370 38
30 TN-97-177 Shahindez 1550 36° 38 36° 50
31 TN-97-178 markazi—eraj-shazand 2005 490 70° 33 25

Results and Discussion

Descriptive statistics such as mean, error criterion, standard deviation, variance, range, minimum and
maximum are presented in Table 3 for evaluated traits in Iran's native cultivars, cultivated in spring
2014. According to Table 3, mean, minimum and maximum plant heights were 45.38, 33.7, 59.35,
respectively and the mean, minimum and maximum number of stems were 8.3, 3.3 and 30.3
respectively. The weights of the stems, leaves and capsules weights varied from 0.45 to 3.42, 0.09 to
0.54 and 0.6 to 0.26 grams per plant, respectively. The number of capsules varied from 11.66 to 66.
However, the number of seeds varied from 94 to 397 per plant. Grain yields were from 401 to 2833,
and its average was 1919 kg ha-1. Harvest index fluctuated between 28% and 67%. The variation
coefficient for grain and oil yield was significant.

The results of variance analysis for measured traits in autumn rainfed sowing, 2014 are presented in
tables 4 to 8. According to the above mentioned tables, the cultivar effect on plant height, branch
number per plant, leaf weight, stem weight, number and weight of capsule per plant, number and
weight of seed per plant, 1000 seed weight, biological yield, grain yield, harvest index, oil percentage
and vyield, and phenological traits the day from planting to flowering and the day from planting to
maturation were statistically significant at 1% probability level.

Table 3. Maximum, minimum, mean, mod, standard deviation and variation coefficient of the traits
evaluated in Iranian Native Flaxseed Population in 2013-2014.

Traits Max Min Average Mode Standard Variation
deviation coefficient

Plant height 59.35 33 45.28 46 5.71 12.61
Number of branch 20.33 3.33 8.32 54 3.84 46.15
Stem weight 3.42 0.45 0.97 0.51 0.58 59.79
Leaf weight 0.54 0.09 0.24 0.12 0.12 50

Number of capsules 61 11.66 25.19 25.66 11.01 43.70
Capsule weight 2.60 0.60 1.34 1.26 0.56 41.79
Grain weight 1.70 0.43 0.94 0.75 0.39 41.46
Whole weight 5.08 1.39 2.50 1.46 0.94 37.6
Grain yield per plant 212.52 30.13 143.95 30.13 41.30 28.69
Number of grain per plant 397.50 94.33 204.44 107.14 84.49 41.22
100 grain weight 0.54 0.34 0.46 0.48 0.05 10.86
Grain yield 2833.60 401.73 1919.37 401.73 550.70 28.69
Harvest index 0.67 0.28 0.37 0.42 0.07 18.91
Grain oil 33.48 10.58 22.39 33.48 5.37 23.98
Oil yield 816.16 51.34 436.40 51.34 174.27 39.93
Day from planting to maturating 251 226 245 241 4.94 2.01
Day from planting to germinating 28 23 2419 23 1.35 5.58
Day from planting to flowering 209 200 204.09 203 1.71 0.83
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Averages comparison showed that among studied cultivars, the highest plant, cultivar No.29, was 59
cm and the lowest value, cultivar No. 14, was 39 cm (Table 9). Among the studied cultivars, the
number of branches per plant in varieties 16 and 31 were 20 and 16, respectively, and in cultivar No.
23, the lowest was observed (5 branches per plant) (Table 9). The highest stem weight was obtained in
numbers 3 and 25, and the highest leaf weights were in varieties No.5 and 10 (Table 9). The highest
number of capsules and capsule weight per plant was produced in the number 30, 41.4 and 2.43 grams,
respectively. The highest single plant weight was produced in cultivar No.3 (5 g). The highest grain
weight per plant was obtained in No.31 due to production of more number and weight of capsules per
plant (Table 9). However, the weight of 1000 seeds in cultivar No.5 were the highest (5.03 g) due to
having more coarse grains, and in the No.31 was the lowest due to having small grains. The highest
number of seeds per plant in cultivar No.30 was equal to 346.6 (Table 9). The highest grain yield was
produced in genotypes 29 and 23, 2833 and 2623 kg/ha, respectively (Table 9). Harvest index in No.7
was equal to 50% and in genotype 1 and 5 was 28.3 % (the lowest value). The relatively low yield of
branch and leaf and relatively large capsule and seed in genotype No.7 were due to the increase in
grain harvest index.

The percentage of oil in genotypes 4 and 8 from Chaharmahal & Bakhtiyari and Bardsir, Kerman,
respectively was 33.3%, respectively, but the oil yield in genotypes No.17 from Kerman province and
No.29 from Ardebil, 816.1 and 721.4 kg ha-1, respectively, was the highest due to production of grain
yield (Table 9). The time needed for full flowering of genotypes varied from 97 days in genotype No.
31 of Markazi province to 86 days in genotype No.25 of Isfahan province (Table 9). The highest
length of the maturation period was related to genotype No.31 from the Markazi province, 173 days,
and the lowest one was related to genotype No.20 from Kerman (Table 9).

Table 4. Results of variance analysis for some vegetative traits measured in autumn cultivation, 2013-
2014.

Changes sources Freedom Mean squares
degree

Leaf stem Branch Plant

weight weight number height
Block 2 0.001 ns 0.06ns 50.40** 3.98**
Local cultivars 30 0.39** 0.39 ** 34.09 ** 97.89**
Error 60 0.0015 0.028 1.100 0.61
Variation 15.43 18.15 10.95 0.73
coefficient

ns and **, respectively, are meaningless and meaningful at the probability level of 1 %

Table 5. Results of variance analysis to number and size of capsule and seed per plant measured in
autumn cultivation, 2013-2014.

Changes sources Freedom Mean squares
degree
Number of grain One- plant  Capsule Capsule
grains per weight per  weight waight number
plant plant
Block 2 50.70 ns 0.003 ns 0.003 ns 0.02 ns 1.87 ns
Local cultivar 30 21498.9 ** 0.457** 2.64** 0.89** 211.6
**
Error 60 72.71 0.0009 0.012 0.0079 1.107
Variation 4.16 3.17 4.47 6.50 4.39
coefficient

ns and **, respectively, are meaningless and meaningful at the probability level of 1%
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Table 6. Results of variance analysis for traits: 1000 seed weight, biological yield, grain yield and size
harvest index, in autumn cultivation, 2013-2014.

Changes sources  Freedom Mean squares
degree
Harvest Grainyield Biological 1000 grain
index yield weight
Block 2 13.1ns 5358.5ns 16.5* 0.005 ns
Local cultivar 30 91.7** 890383.9**  213.9 ** 0.776**
Error 60 7.2 1780.5 4.5 0.0037
Variation 7.3 2.19 4.0 131

coefficient
ns and **, respectively, are meaningless and meaningful at the probability level of one percent

Table 7. The traits Analysis of variance, percentage and yield of oil measured in autumn cultivation,
2013-2014.

Changes sources Freedom degree Mean squares

Oil yield Oil percent
Block 2 519.6 ns 0.30
Local cultivars 30 807580.9** 60.18**
Error 60 1178.6 3.1
Variation coefficient 7.50 7.43

ns and **, respectively, are meaningless and meaningful at the probability level of one percent

Table 8. The traits Analysis of variance, percentage and yield of oil measured in autumn cultivation,
2013-2014.

Changes sources Freedom Mean squares
degree
Day from planting to Day from planting
maturating to flowering
Block 2 0.30ns 0.065 ns
Local cultivars 30 60.18ns 18.86**
Error 60 3.12 0.979
Variation 1.07 1.08

coefficient
ns and **, respectively, are meaningless and meaningful at the probability level of one percent
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Table 9. Comparison of the measured traits mean in flax genotypes in rain fed autumn cultivation,
2013-2014.

Genotype code Day from Day from Oilyield Oil Harves grain Biological Number
No planting to  planting to  (kg/ha) percent tindex yield yield of grain
maturating  flowering (%) (kg/ha) (kg/ha) in plant
1 TN-97-1 164.3d-h 92.0d-h 614.8c-e 24.3d-h 28.3j 2526.2c 89.1b 107.7p
2 TN-97-2 162.9f- 91.2fj 308.7m-0 22.9fj 35.0f-i 1346.6k 38.4 hi 135.5 no
3 TN-97-6 162.1g-k 90.8g-k 285.3n-p 22.1g-k 31.31j 1290.4 k 40.7h 397.5a
4 TN-97-7 166.6¢-e 93.3c-e 336.1dc 334a 30.61j 1900.0 fg 62.0 de 1955 ij
5 TN-97-8 163.7d-i 91.7d-h 3747kl 23.7d-h 28.3j 1576.4 i 55.6 f 193.3i-k
6 TN-97-9 160.8i-k 90.1i-k 384.7j-1 20.8i-k 40.0b-f 1848.0 f-h 46.2¢9 336.1c
7 TN-97-10 163.1f-i 91.4fj 365.8k-m 23.1f-i 50.0a 1580.8 i 33.2j 365.9b
8 TN-97-11 166.6¢-e 93.3c-e 515.1gh 33.4a 32.0h-j 1538.7 i 48.0g 177.0kl
9 TN-97-12 160.5i-k 89.9i-k 389.7j-I 20.9i-k 32.0hj 1916.6f 59.8 ¢ 107.1p
10 TN-97-13 163.7d-i 91.7d-i 259.60p 23.7d-i 31.01j 1093.3 1 35.21j 191.4i-k
11 TN-97-14 159.6j k 89.4j k 442.2ij 19.6jk 42/0b-e 22494 e 535f 242.8g
12 TN-97-15 160.7i-k 90.0i-k 304.0m-o0 20.7i-k 40.0b-f 1462.9 ) 36.51j 172.91
13 TN-97-16 161.7h-k 90.6h-k 535.9 fg 21.7h-k 33.09-j 2466.4 ¢ 747 ¢ 94.3p
14 TN-97-18 168.4 bc 94.3 be 665.7bc 28.4 bc 38.3c-f 2344.2d 61.2de 194.4i
15 TN-97-26 165.4¢-g 92.6¢-9 409.6i-k 25.4¢-g 41.3p-e 161171 39.0 hi 231.2¢
16 TN-97-27 165.9¢-f 92.6¢-f 697.7b 25.9¢-f 31.01j 2693.0b 86.8b 102.3p
17 TN-97-28 169.9b 95.2b 816.1a 29.9b 29.0j 2725.0b 939a 98.6p
18 TN-97-33 163.0fj 91.3fj 419.6i-k 23.0f-j 35.0f-i 1824.4 gh 52.1f 212.8h
19 TN-97-55 161.0h-k 90.2 h-k 469.1hi 31.0h-k 41.0b-e 22245e 54.2f 154.6 m
20 TN-97-89 15291 85.6 | 2375p 1291 40.3b-e 1839.4 f-h 4569 286.5¢
21 TN-97-90 162.7f-j 91.1f-i 419.4i-k 22.7f-k 45.0b 1842.8 f-h 409 h 216.3h
22 TN-97-91 163.1f-i 91.4 f-i 361.6k-m 23.1f-i 41.0b-e  1562.11i 38.1hi 123.0 0
23 TN-97-92 160.4i-k 89.8i-k 556.4e-g 20.4i-k 42.3b-d 2726.4b 64.4d 147.0mn
24 TN-97-93 159.5k 89.3k 364.3k-m 19.5k 39.0b-f 1868.2 f-h 4799 12390
25 TN-97-94 15491 86.6 | 337.0l-n 1491 42.0b-e 22546 53.6f 295.8de
26 TN-97-95 163.4e-i 91.5e-i 362.8k-m 23.4e-i 38.0c-g  1547.4i 40.7h 182.9j-I
27 TN-97-105 167.0b-d 93.5b-d 593.6d-f 27.0b-d 37.0e-h 21986 e 59.4e 141.1 mn
28 TN-97-106 168.1bc 94.2 be 706.1b 28.1bc 33.09-j 2509.3 ¢ 76.04c 202.3 hi
29 TN-97-167 165.4c-g 92.7¢c-g 721.4b 25.4c-9 37.6¢c-g 2833.6a 75.3¢ 305.8d
30 TN-97-177 168.0 bc 94.1 be 503.6 gh 28.0bc 43.0bc 1798.7 h 41.8h 346.9¢
31 TN-97-178  173.4a 97.1a 118.1q 29.6c-e 30.9ij 441.1m 14.3k 261.7f

The same letters in each column indicate no significant difference with the Duncan test at the 5% probability level.

The results of simple correlation of traits by Pearson method are presented in Table 10. According to the
table, it was observed that the grain yield had significant positive correlation with leaf weight, number
of capsules per plant, and 1000-seed weight, meaning that grain yield increases with each of these
samples. The correlation between grain yield and plant height was positive and with number of branches
per plant was significantly negative. This suggests that more height genotypes and so greater number of
nodes in the main stem would produce more capsules and more seeds per plant as well as more grain
yields. The correlation coefficient of oil percent with grain yield was negative and with oil yield was
positive and significant.

The results of stepwise regression for grain yield as a function variable and other measured traits as
independent variables are presented in Table 11. The results of stepwise regression showed that in the
first stage, number of branches per plant was modeled and 34% of grain yield variation was explained.
In the following stages from step 2 to step 8 in order of biological yield, leaf weight, plant height,
capsule weight, seed number, number of capsules and stem weight per plant were modeled and
explained 67% of grain yield changes (Table 11). According to regression model of traits, number of
branches per plant (x1), biological yield (x2), leaf weight per plant (x3), plant height (x4), capsule
weight per plant (x5), number of seeds per plant (x6), number of capsules per plant (x7) and stem weight
per plant (x8) remained in the model and the following equation was obtained:

Y =280.07-30.2 (x1) + 3841.29 (x2) -3007.15 (x3) + 9.98230 (x4) -1440.38 (x5) + 1112.61 (x6) -25.64
(x7) + 196.00 (x8)
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Table 10. Simple correlation coefficients among measured traits in flax genotypes.

Day Day Oil Grain Harvest Grain 1000- Number of Whole Grain Capsule Numbe Leaf Stem Numbe Plant Trait
from from yield oil index yield grain grain per plant weight weight r of weight weight r of height
plantin plantin weight plant weight capsule branchs
gto gto s
maturat floweri
ing ng
1 Plant
height
1 -0.23 Number
of
branchs
1 0.24 '0.41 Stem
weight
1 ""0.51 ""0.61 0.01- Leaf
weight
1 ""0.642 "0.663 "0.647 0.335 Number
of
capsules
1 "0.822 “0.367 "0.656 0.354 *0.389 Capsule
weight
1 "0.918 *0.762 0.414 0.630 0.317 00349 Grain
weight
1 ""0.878 ""0.943 ""0.914 ""0.576 ""0.729 0.502 Whole
0.421 plant
weight
1 "0.878 **0.959 **0.870 *0.847 **0.488 "0.644 *0.443 0.355 Number
of grain
per plant
1 -0.041 0.09 0.22 0.23 -0.17 -0.13 0.007 -0.28 0.10- 1000-
grain
weight
1 “0.415 -0.287 0.20- -0.14 -0.14 *0.42 **0.51 0.04- *-0.58 0.27 Grain
yield
1 -0.026 0.293 "0.445 0.05 *0.51 0.21 -0.006 -0.112 0.008 -0.13 0.07- Harvest
index
1 -0.20 0.22 - 019 009 -0.19 -0.17 -0.13 -0.05 -0.24 -0.12 0.26 Grain oil
0.0004
1 **0.72 -0.19 **0.81 0.21 -0.31 -0.19 -0.23 -0.21 *-0.35 *-0.378 -0.20 *-0.44 0.34 Oil yield
-0.11 0.17 -0.04 0.13 0.05 -0.04 0.04 0.10 0.002 -0.06 0.18 0.08 -0.02 -0/2 Day from
planting to
flowering
1 **0/54 0.01 -0.07 0.001 -0.20 0.02 0.001 0.02 -0.02 -0.10 0.09 0.18 0.13 0.07 0.02 Day from

planting to
maturating

The detection coefficient of the fitted model was 0.67, which states that these attributes justify totally
67% of the changes in grain yield. These are the most important traits affecting grain yield in flax
masses and probably the selection of seed yield through them will be effective. Increasing each yield
component in the studied masses, the yield can be increased. Similar results have been reported by other
researchers (Dash et al., 2007).

Hassanzadeh and Motalebizadeh (2013) showed that there is a significant difference between the studied
traits in evaluating agronomic traits such as stem weight, number and weight of seeds in different
cultivars of flax. According to their statements, there was a positive and significant correlation between
grain yield and harvest index, total grain per plant and seed weight per plant. Based on the researchers’
statements, the appropriate time to cultivate and use optimal environmental factors from moisture and
heat exposure in growth environment determines the performance of the oil and grain yield in flax plant
(Adugna and Labuschagne, 2003; Kurt, 1996; Igbal et al., 2002).

Some researchers believe that flax genotypes with more biomass weight and greater number of capsules
have more grain yield (Irannezhad and Hosseini Mazinani, 2005). According to the traits introduced in
the regression equation; to determine the direct and indirect effects of these traits on grain yield, path
analysis (Table 12) was performed. The results showed that the number of branches per plant had the
most direct effect (0.92). Indirect effects of four traits including number of branches per plant, biological
yield, leaf weight and plant height were not high on grain yield.
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Some researchers believe that flax genotypes with more biomass weight and greater number of capsules
have more grain yield (Irannezhad and Hosseini Mazinani, 2005). According to the traits introduced in
the regression equation, to determine the direct and indirect effects of these traits on grain yield. The
results showed that the number of branches per plant had the most direct effect (0.92). Indirect effects of
four traits including number of branches per plant, biological yield, leaf weight and plant height were
not high on grain yield.

Ranjzad (2006) stated that an increase in plant height and the weight of one thousand seeds would
increase the grain yield. Azcan et al (2004), in studying the characteristics of 12 cultivars in Turkey,
stated that biological yield and number of capsules per plant were the most important components of
yield in flax. It was reported that the correlation between oil content and oil yield was positive and
meaningful. Iran Nejad et al. (2009) observed that higher plant height by producing the number of early
branches per plant would result in production of many capsules per plant and are considered of the most
important components of flax yield. Increasing grain yield in flax plants is possible with early planting,
increasing plant height, number of branches per plant, number of capsules per plant and biological yield.

Table 11. The coefficients of multivariate stepwise regression equations between grain yield and
measured traits in flax masses.

8 7 6 5 4 3 2 1 Statistical
Indicators and
Independent
Variables
280.07 257.22 -52.25 -1374.59 -215.64 1184.66 1147.48 2614.64 Latitude
-30.20 -39.48 -52.10 -12.47 -34.21 -49.22 -72.58 -83.55 Number of
branchs per plant
3841.29 3597.69 4888.74 4981.14 2609.02 3088.64 2972.25 biological
yield(kg/ha)
-3007.15 -2768.6 -3068.50 -1297.52 -1415.16 -1171.08 Leaf weight in
plant (gr)
9.98 10.44 8.66 39.03 24.14 Iplant height(cm)
-1440.38 -1457.3 -1625.74 -267.45 Capsule weight
in plant (gr)
1112.61 1215.31 1079.35 Number of grain
in plant ( gr)
-25.64 -25.98 Number of
capsule per plant
196.00 Stem weight per
plant(gr)
0.67 0.6593 0.6395 0.5398 0.5073 0.4516 0.4090 0.3404 Detection
coefficient
Conclusion

The study of different measured traits showed that there was a significant difference between them
including the amount and yield of seed oil, 1000 seed weight, biological yield, plant height, number of
capsules and seeds per plant, and this variation can be applied to select the best genotypes for breeding
purposes. The cultivated seeds in autumn of 2014 were well-grown and had good product. But the seeds
cultivated in autumn of 2015 and 2016, which were planted as complete randomized block designs
encountered cold and all disappeared due to late rain and germination in the middle of November before
the studied genetic specimens good growing. Therefore, effective rainfall in early autumn is necessary
for early vegetation and early establishment of the plant prior to the onset of the cold season, so that the
hardened and seedlings get resistant against cold weather of winter. Grain yield had positive and
significant correlation with leaf weight, 1000 seed weight and number of capsules per plant.
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Badii Dilds Qoaranfil Ci¢ayinin Toronniimii
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Xiilaso
Maqalads badii asorlorde qarenfil ¢igayinin necs tosvir va toronniim edildiyini arasdirilmis, ona olan
miinasibot tohlil edilmisdir. Bu miogsiadlioXursidbanu Natovan, Abdulla Saiq, Nigar Rofiboyli,
Mommad Aslan, Ali Mustafayevin “Qaronfil” moévzusundaki seirlorinden vo movzu ilo bagl internet
resurslarindan istifads edilmisdir. Linqvistik tohlil vo miiqayise metodu 6n plana ¢okilmisdir.
Azarbaycanda Qoranfilo miinasibat eyni olmamis, avvallor hormat vo mahabbat mogsadi ils islonan bu
cicak, 1990-c1 ildon sevgi invamnint doyismis vo “mozar giilii” sayilmisdir ki, bunun tarixi koklori
vardir. Bu baximdan, ¢igoklorin linqvistik baximdan arastirilmasina ehtiyac vardir.
Azarbaycan xalqr ¢igoklora xiisusi diqget vo hossas miinasibot gostormis, adobi-badii dildo onlarin
semantik monalarindan bacariqla istifads etmisdir.
Odobi-badii asarlordo tobiste, onun giil-gigayine yiliksok miinasibot vaton mohabbatinin zoruri bir
boliimii kimi diggsti calb edir. Belo asarlor votons, onun tobisting sevgini, ehtirami cosdurur, insanda
zorif duygular oyadir. Maraqlidir ki, ¢igoklora hasr edilmis asorlor “sonatkarliq keyfiyyatlori ilo do
segilir:
Demali, poeziyamizda giillora, ¢igoklora, agaclara seir qosan sairlor, tobiotin ecazkar tohfalarini
toronniim edon ¢ox sayda asorlor vardir. Bu asorlor icerisinde “Qaronfil” mdévzusunda yazilanlar daha
cox vo monalidir. Onlar dil-iislub keyfiyyatlori ilo se¢ilmoklo yanasi, xalqumizin tarixi hadisslortini oks
etdira bilir.
Agar sozlor: Soz, dil, iislub, ¢i¢ak, garanfil

The Singing of the Carnation in Artistic Language

Abstract
The article examines how the carnation flower is described and celebrated in artistic works, and the
attitude towards it is analyzed. To this end, the poems of Khurshidbanu Natavan, Abdulla Shaig, Nigar
Rafibeyli, Mammad Aslan, Ali Mustafayev on "Carnation” and Internet resources related to the topic
were used. The method of linguistic analysis and comparison is brought to the fore.
In Azerbaijan, the attitude towards Carnation is not the same, this flower, which used to be used for the
purpose of respect and love, has changed its title of love since 1990 and is considered a "grave flower",
which has historical roots. In this regard, there is a need to study flowers from a linguistic point of view.
The people of Azerbaijan paid special attention and sensitive attitude to flowers, skillfully used their
semantic meanings in the literary and artistic language.
In literary and artistic works, a high attitude towards nature and its flowers attracts attention as a
necessary part of love for the country. Such works inspire love and respect for the motherland, its
nature, and awaken tender feelings in a person. It is interesting that works dedicated to flowers are
distinguished by "artistic qualities:
Therefore, in our poetry, there are many poets who add poems to flowers, trees, and wonderful
contributions of nature. Among these works, the ones written on "Carnation” are more and more
meaningful. They are distinguished by their linguistic and stylistic qualities and can reflect the historical
events of our nation.
Keywords: Word, language, style, flower, carnation

Giris

Cicoklorin insan hoyatinda bdyiik rolu vardir. Onlar yasam boyunca insanin diqqetini ¢okon inco
gozolliklorin va zdvqlorin monbayidir. Diqqgotedoyar faktlardandir ki, insan diinyaya golonds do,
diinyadan kogands da ¢igoklara ehtiyac duyulur. Birincida ziyarat, tabrik, ikincids vida {igiin. Diinyanin,
demak olar ki, biitiin 6lkslorinda ¢igaklar sevilondir. Bir sira 6lkslarin gerblorinds ¢i¢ak soklinin olmasi
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molumdur. Maraqglidir ki, Amerika Birlogsmis Statlarinda har bir statin 6ziinoxas ¢i¢ok ramzi vardir.
Hotta ¢igoklori dovlatlo alagolondiron faktlar mévcuddur. Masolon, Yaponiyada xrizontem (payiz giilii)
imperiya giilii sayilir vo onun adina orden tosis edilmisdir. Orada Xrizantem bayrami adli bir bayram da
var. Cigoklorin insanin ohvalina tosir etmosi vo onlar1 pis ruhlardan qorumasi haqqinda fikirlor
yayilmisdir. Hollandiya XVI yiizillikde Tiirkiyadon gotirilmis lalolorin yayginlig: ilo moshurlasib. Hotta
kosmosda da ¢igaklarin oldugu haqqinda fikirlor vardir. Bels ki, kosmosda ¢igok agan ilk bitki 1982-ci
ildo tocriibo niyyati ilo “Salyut-7” stansiyasina gotirilmigdir. Bu molumatlar ¢igoklorin ¢ox qodim
zamanlardan insanin hayati ils six bagli oldugu vs onlarla bagli aragdirmalarin 6nomini gostarir.

Material vo metod

Azorbaycan odobiyyatinda ¢igoklorlo bagli, xiisusilo do Qoaranfil giiliine aid ¢ox sayda osorlor yazilmisdir
ki, onlarm tohlil vo miiqayisesine ehtiyac vardir. Xursidbanu Natovan, Abdulla Saiq, Nigar Rofibayli, Al
Mustafayev, Mommaoad Aslan, sohid Mikayil Vahabzads vo bagqalarinin seirlori vo internet molumarlar
miiqayiso olunmus vo onlar {izorindo linqvistik tohlil aparilmisdir.

Miizakira

Cicoklorin yaranist 140 milyon il bundan ovvalki tarixlo olagolondirilir. “Bu tarixdon ovval tobistdo
yalniz qij1 vo konus sokilli agaclar var idi” (7).

Azorbaycan badii dilinds ¢igaklora xiisusi diqget edilmis, onlarin iislub keyfiyystlorinin ¢oxlugunu
gOstoron bir sira asorlor yazilmisdir. Belo ki, poetik dildo ¢igoklorin toronniimii ilo tez-tez garsilasiriq.
Bu anlamda, qoronfil c¢i¢oyinin vosfi, ona badii miiraciot, gozolliyine vurgunluq diqqoti ¢okir.
Xursidbanu Natavanin “Qaranfil” seri bu monada saciyyavidir:

Sani kimdir sevon bica, qoranfil?

Sona man asiqi-seyda, goranfil!

Saoni giilson ara asiifto gérdiim,

Yoqin bildim tutub sevda, goranfil! (Natovan, 2004).

Dogrudan da, geronfil obas yers sevilmir. Onu sevdiron zoriflik vo gozslliyindon basqa, rongi vo
monasidir. Osarde miiallif goranfilin gamli durugsunu mohabbatls slagalondirir:

Belo pajmiirds hal ilo durubsan,

Diisor giillor ora qovga, goranfil!

Driga kim, vafasizdir bu giilsan,

Gedar bu talati-ziba, geranfil! (Natovan, 2004).

Burada geranfilin sevda gamginliyinden digor giillorin xabar tutaraq qisqanmasi vo buna gors do
aralarinda dava-dalas diismasi xiisusi bir badiilikle toqdim edilmigdir. Xursidbanu Natovan goranfilin
sevilan, nazlanan giil olmasina da diqqot edi

Uziindon pordeyi-nazin konar et!

Unutma asiqi hasa, goranfil! (Natovan, 2004).

XX yiizilliyin II yarisina godar “Qarabfil” mévzusundaki asarlar kemiyyat mahdudlugu ile diggati ¢akir.
X. Natovandan sonra Abdulla Saiqin usaqlar ti¢iin yazdigi “Qaranfil” seri yada diisir.

Qoranfilom mon,

Go0zal giilom man;

Yasil saplaqh

Bir siinbiilom man.

Man, bagban q1z1,

Bagin ulduzu;

Rangim ag, sari,

Al vo qurmizi.

Gal, saxla ayaq,

Durma, gendon bax!

Golsom xosuna,

Dar, dosiine tax! (8).
Bu seirdo qoronfil haqqinda deyilmis “bagin ulduzu” s6z birlosmesi diqqetadoyor sintaktik
vahidlordondir.
Azarbaycan odobiyyatinda giil-cigok haqqinda on ¢ox asor yazan Nigar Rofiboylidir. Onun “Qaranfil”
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adli seri maraqli bir dialoq iizorinds qurulmusdur:

Bahardi, hor torof giildii, ¢igokdi,

Gillar bir-birindon xosdu, goygokdi.

Gordiim ki, bagini oymis qoranfil,

Dedim: — Kim xotrins doymis, goronfil?

Dedi ki, norgizden, laladen, giildon

Neyloyim, stirli yaranmadim men...( Rofibayli, 2004).
Qoranfili kiiskiinlitkdon uzaqlasdirmagq istayon miisllif deyir:

Cosqun bir bahardir émriin hor domi,

Burax, goranfilim, bu yersiz qomi.

Sonin do 6z otrin, 6z rayihon var,

Dogma bir anadir sono bu bahar ...( Rofiboyli, 2004).
Qodim zamanlardan iizli bari gigoklor insan hoyatinin monasina gevrilib. Onlar, bir torafdon, tobioti
bozayirsa, digor torafdon, insanin hayat vo psixologiyasina tosir edir. Nigar Rofiboylinin yaradicilligt
gOstorir ki, ¢icoklor badii dilimizin do maraqli vo sanballt movzularindan biridir. Dilimizds ¢igoklorlo
bagh ¢oxlu s6z va ifadslor, badii dilds iso onlarin miixtalif iislub g¢alarlar1 vardir. Bu baximdan, Nigar
Rofibaylinin “Qoronfillor” seri do maraqlidir. Burada qoronfilloro “hasrot ¢igayi” soviyyesindoki
miinasibat vo onlara sevgi hisslori diqqgati ¢gakir:

Yuxuda ¢i¢oklor goriirom,

goranfil segir konliim

¢igoklor arasindan.

Els bil iki damla gan s1zir

iiroyimin yarasindan.

Bu alov rangli qoranfillari

Yar vermigdi ayriliq domi.

Elo bil ¢okmiisdii onlarin iistiino

diinyanin qomi...(Rafibayli, 2004).
Osorin sonunda yuxuda solmus garanfillordon dosto diizeldon saire yeni bir ifads islodir: éimid ¢alangi.
Azorbaycan xalqinin ilk gadin mexanizatoru Sevil Qaziyevanin “Qoranfil” adli pyes yazmasi haqqinda
molumatlar var.
Badii dilimizds “Qaranfil” movzusunda yazilan asarlorin sixligr 1990-c1 il hadisalari ila baglidir. 1990-c1
ilin qanh yanvarina qoadar qoronfil sevgi ¢igoyi kimi ozizlonib, goézsl hodiyyslorden biri sayilib. Lakin
homin tarixdon, xiisusilo do Mammoad Aslanin “Agla, goranfil, agla” asorindon sonra goranfil “yas
cicoyi”, “matom giili” adin1 qazandi. Artiq he¢ kas rofigesine, xanimina, qizina, sevgilisina hadiyys
iiclin goronfil almir. Bu ¢igak mozarlara aparilmaq tiglin alinib-satilir. Qanli yanvar hadisolori qis faslina
aiddir vo o zaman daha ¢ox goranfil olur. Hadiss yazda, yayda bas versoydi, sohid mozarlarina balks do
bagqa bir ¢igak, masalan, qizilgiil qoyulacaqdi. Bu magsadls hansi giildan istifads edilmasi asas masala
deyil. Miihiim olan budur ki, qaranfilin poetik dilds obraza ¢evrilmasi onun o zamana qodorki taleyini
vo bununla da iinvanim doyisdi, bu “xosboxt” giilii dord-qom simvoluna gevirdi. Umumiyyatla, simvolik
ifado iisullarindan bacariqla istifads poetik dilin obrazliliq imkanlarini1 geniglondirir.

...Sinalar giilla-giills,

Qan axir, doniir giils.

Qoroanfillar aglayrr,

Diismoana giilo-giilo.

Agla, goronfil, agla! (12)
Qoaranfils linvanlanan poetik intonasiya, ona uygun leksika, emosional tutumlu sintaksisle ahang yaradir,
giiclii psixoloji emosiya tasirina yol acir. Xiisusila da, xitabin misranin ortasinda galmasi poetik ovgatin
giiclonmosing sobab olur:

Bu toklonmis sirloro,

Bu arxasiz arloro,

Bu talesiz norlora

Agla, garanfil, agla! (12).
Osordo adi bir giiliin adini ifads edon soziin biitiin semantik sanbali ona duyarli ve tasirli miiracistds oks
olunub. Soziin miiraciat obyekti se¢ilmasi ilo sair biitiin hadisoni canlandira bilir. Xitabin slvan
intonasiyas1 poetik giico tokan verir, duygu calarlari1 vurgulaya bilir. Poetik dil adi sozleri fikir
materialina dondors bilir.
Qoaronfil moévzusunda yazilan asarlorin ¢oxunda xitabin iinvani giiliin 6ziidiir. Lakin Ali Mustafayevin
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serindo miiraciat dayisilsa do, garanfil mévzu-mozmun obyektidir:

Bu gdylor dozmadi insan ahina,

Baxanda go6zlorim gan giinahina.

Bu voton dediyim haqq dergahina

Qoranfil yagis1 yagir, ilahi! (6).
Serin bu bandikdaki “qan giinah1”, “qoranfil yagis1” ifadslori yeniliyi il secilir.

Ucan bir molayin lalayines ds,

Od sagan bir topun liiloyins do,

Yetim bir korponin baloyino do

Qoroanfil yagis1 yagur, ilahi! (6).
Serin digar bandlarinds sairin forqli miinasibati ilo qarsilasiriq. Belo ki, qoranfil yagisi sohidlorin ruhuna
banzadilir:

Titrayir ollorim toxunsun giilo,

Olonir goziimdon gom gilo-gils.

Balks sahidlarin ruhudur bels

Qoroanfil yagis1 yagur, ilahi! (6).
Osoards goranfil yagisina qilirur hisslori do qarisir, bu yagis doerds qalib golmok sevinci il alagolondirilir:

Millstim sindirib tapdadi dordi,

Qoranfil yagisi yagir, ilahi!

Al Mustafayev serinin son bandinds goranfil yagigini bagqa bir ovqatla toqdim edir:

Bu odlar yurdunda qom sindirmaga,

Bu axan ganlar1 dayandirmaga,

Bu yatmis ruhlar1 oyandirmaga

Qoronfil yagist yagur, ilahi! (6).
Poetik asarlorin dili o gadar giigliidiir ki, uzun yiizillor, minillor formalagib méhkemlonmis miinasibatlori
bela doayise bilir. Molumdur ki, garanfil sevimlidir vo sevgi doludur. Oziz gilinlords insanlarin bir-birine
bagisladig1 doyorli hadiyyslordon biri, hotta birincisi onlar olub. Lakin xalqimizin tarixinds bu giiliin
sevgi adl1 tinvani artiq dayisib.
Ramiz Qusargayl “iki giil” adl1 asorinds qoranfili “votenin qan yaddas1” olan ¢i¢oklorden sayir:

Qoranfil gohid gan,

Xaribiilbiil goz yast

Iki giillo yazild:

Vatonin gan yaddasi (5).
Sair “Qaranfil” serinds soziigedon giiliin hayat tarixini ifads edir:

Qongo-qonga giillonon qizil gaslt sevginin

Ufiiglordon boylanan esq daniydi qoranfil.

Hor sevginin galisi ¢igok giindi, giil giinii,

Iki seven iirayin peymaniyd: qoranfil (5).
Ramiz Qusarcgayli goranfili “ilk sevginin gdziinden diison od denasi”, “hayali duygularin gizli baxis sosi”
kimi dayarlondirir, onun toy senliklorinin bazayi olmasi faktina nazar salir:

Payi1zin boz ¢aninda, qisin bayaz qarinda

Yanirdi Giinas olub har fasilds garanfil.

Aligirdl sam toki golin xongalarinda,

Xosbaxtlik akt1 idi har nasilda qaranfil (5).
Ramiz Qusarcayli diggsti bagqa bir maqama ¢okarak Azorbaycan qoranfillsrinin uzaq Sibirs - Hiiseyn
Cavidin nasinin lizerine qoyulmasindan bohs edir:

Qoranfil bir qis giinii yol alib Siivolandan,

Sopoalondi Sibirde Cavidin nasi iistds.

Goy yeras yelkan acdi, yer gdys havaland,

Vatan giil-giil parladi s6ziin Giinasi tistda (5).
Nohayat, asarda 1990-c1 ilds garanfilin doyisen yolu tasavviirlara gatirilir:

Har lagayi boyandi giinahsiz axan qana,

Qoboy sadasi iistds can xigladi goranfil.

Azadliq meydanindan Dagiistii xiyabana

Tabut-tabut giillonib yol basladi garanfil (5).
Qoaroanfil biitiin diinyanin tanmidig1 giildiir. Qadim zamanlarda insanlar xastaliys qarsi goranfilden istifade
edib, onun qirmizi ranglisini badxahn ruhlardan qorunmagq tigiin evds saxlayiblar. Yunan ofsanslarindon
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birina gora ¢ox qadim zamanlarda qoranfil insanin bir zarrasi imis. Bels ki, garanfilin yaranmasimi ov
ilahasi Artemidanin qozabi ils slagslondirirlor. Ova ¢ixib he¢ na alde eds bilmayen ilaho bunun sebabini
fleyta ¢alan gobandan bilir. O, ¢obani1 musiqi ilo ovu qagirmaqda ittiham edorok onun gozlorini ¢ixardir
vabu gozlarin gamli baxislarina d6zmayib onlqar1 yers atir. Vo gozlorin yerinds giinahsiz qani yada salan
bir ciit qirmiz1 geranfil bitir. Qarenfil haqqinda “Zevsin ¢i¢ayi”, “ilahi ¢igok” epitetlori genis yayilmigdr.
Odalat, sadagat, yaxsiliq simvolu hesab edilir (10). Poetik dildo do goranfilin monalarinin qorunmasina
diqgat edilir. Sonam Giil “Qaranfil” adli serini insanin galb alomina tosir edon suallarla baglayir:

Hans1 bagcalardan dardilar soni?

Hansi giilsonlordan tizdiilor soni?

Xosbaxt giinlorindon aldilar soni,

Matom giillerine dondiin, garanfil (13).
Cimnaz Calalovanimn “Sahid giilii goranfil” serinds da badii sullarla poetikliyin giiclondiyi meqamlara
rast golirik:

Qoranfil istormidir gohid giiliine donmoak?

Xeyir maclislorinden uzaq qag¢ib vo sénmak (Calalova, 2020).
Badii dilds qoranfil mévzusuna Aprel ddyiislorinin gohid sairi Mikayil Vahabzado do miiraciot etmisdir.
Onun “Qoaranfil” serinds ikili miinasibat 6ziinii gosterir. Mikayil Vahabzado, bir torafden, qoronfili
boxtigara hesab edir, digor torafden, bu fikre qars1 ¢ixir:

Sohid gani bulanibdi iistiina,

Qan iginds bogulmusan, garanfil.

Sopilirsen sohidlorin biistiing,

Boxriqara dogulmusan, qaranfil (9).
Bu misralardan sonra o, geranfilin pak qana bulagsmasini foxarat sayir, ¢linki gohid qan1 miigaddesdir:

Sohid gani miigaddasdir, gam yema,

Bununla foxr etmolison, goranfil.

“Gorak diismayaydim bu giina”-dema,

Azadliq romzisan, gozal qaranfil (9).
Miisllif bazak simvolu olan giillari taqdir etss do, garenfilin onlarin hamisindan goézsl olmasi gonasting
golir vo bunun sobabini badiilikls bels ifads edir:

Bozi giillor diinyanin bazayidir,

Monim {iglin gézal sansan, garanfil.

Sonin adin gohidlik 6zayidir,

Bizim ii¢iin miigoddassen, garanfil,

Azadligin ramzi sansan, garanfil (9).
Cigoklor simvol vo monalar ilo xalqumizin dil vo madoniyystinds, adst-ononslorinde xiisusi rola
malikdir. Azorbaycan xalqnin madoniyystinds c¢igoklorlo bagli s6z vo mafhumlar kod xarakterli
fikirlarlo yanasi, dil baximindan da maraqli monalarda iglonmisdir. Xiisuslilo do onlarin ronglori boyiik,
bozon do gizli menalarin qaynagidir. Bir sira ¢igaklorin adi xiisusile.orok insan adlarina ¢evrilmisdir. Bu
monada, garanfil do fitonimdon antroponima kecon leksik-qrammatik vahidlordendir. Bu anlamda, Hoson
Kiiriin “Qaranfil” seri saciyyavidir:

— Qizim, sonin adin na?

— Monim adim Qaranfil.

— Goziine qurban olum,

Darixirsan elo bil (11).

Natico

Milli xiisusiyyastlor nozere alinmagqla ¢igaklorle bagh leksikasinin iislubiyyat baximindan arasdirilmasi
miioyyan qadar shomiyyots malikdir. Bels ki, bu proses, bir torafden, dilgilik elminds sézligedon sahado
olan boslugun doldurulmasinda, bir torofdon do, c¢i¢oklarlo miixtalif xalglarin, o climloden bizim
xalqumizin tofokkiir vo miinasibatinin aydinlasdirilmasinda shomiyyatlidir. ©Odabi-badii dilfa gigaklara
miinasibatin vo fitonimlorlo bagli lelsik-qrammatik vahidlorin arasdirilmas1 ¢agdas dovriimiizde
aktuallig1 ils diqqgeti ¢akir.
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Naxcivan Muxtar Respublikasinda (Azarbaycan) Rhipicephalus Bursa Koch 1844 Nov Ganonin
Bio-Ekoloji Xiisusiyyatlori vo Qoyunlarin Qan- Parazitar Xastaliklorina Yoluxmasinda Rolu
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Xiilasa
Aktualliq vo maqgsadlar: Gaonosleyhi tadbirlorin diizgiin aparilmasi ii¢iin ixodid genolorinin faunasin
otrafli bilmok lazimdir. Nozors almaq lazimdir ki, qan parazitar xastaliklori heyvandarliga ¢ox boyiik
igtisadi ziyan vurur.
Material vo metodika: Material 2013-2022-ci illordo Naxgivan Muxtar Respublikasinin miixtalif
cografi zonalarindan 8 névs aid 14207 bas ev heyvani milayins etmokls toplanmisdir. Miiayins edilmis
heyvanlarin 5512 basimin (38,8%) gonolorlo yoluxmasi askar edilmis, onlardan yetkinlik marhslasinde
(imaqo) olan 30 025 ford ixodid gonosi toplanmigdir. Toplanmis material 1.B. Pomerentsev vo A.N.
Filippovanin (Pomerantsev 1950, Flippova 1977) toklif etdiyi toyinedicilors osason cins vo ndv
torkiblorine ayrilmisdir.
Naticalorin miizakirasi: Naxc¢ivan Muxtar Respublikasinda Ixodidae ailosinin 6 cinsindon yalniz 4
cinsa: Hyalomma, Ripicephalus, Dermacentor vo Haemaphysalis monsub olan 16 nov iksodod gonasi
parazitlik etmosi qeyd edilir. Belo ki, Hyalomma cinsino adi 7 név: Hl.anatolicum, Hl.asiaticum,
HI.detritum, Hl.marginarum, Hl.kozlovi, Hl.scupenze, Hl.aegyptium, Dermacentor cinsindon olan 4
nov: D.reticulatus, D.marginatus, D.nuttalli, D.ushakova, Haemaphysalis cinsindon 2 név: H.sulcata vo
H.punctata, Rhipicephalus cinsindon olan 3 ndév: Rh.bursa, Rh.turanicus va Rh.sanguineus muxtar
respublikanin miixtalif cografi zonalarinda moskunlasmisdir. Bu ixodid gono novlorinden 15 novii kend
tosarriifatt heyvanlarinda, 1 név (Hl.aegyptium) iso tisbagalarda parazitlik edir. Burada yayilan
gondlarin 4 novii: Hl.anatolicum, Hl.asiaticum, Rh.bursa vo D.marginatus dominant novdiir. Bundan
olave, Naxg¢ivan Muxtar Respublikasi arazisinde qoyunlar arasinda qan parazitar xastsliklori xeyli genis
yayilmagqla, har il kiilli miqdarda iqtisadi zarara sabob olur. Burada qoyunguluq tasarriifatlarinda daha
¢ox babezioz, piroplazmoz va anaplazmoz xastaliklorine rast galinir. Xasto heyvanlardan gotiiriilmiis gan
yaxmalarinin miiayinosi zamani Babesia ovis, Piroplasma ovis, Anaplasma ovis vo seyrok hallarda
Theileria recondita miioyyon edilmisdir. Qoyunlar arasinda gan parazitar xastaliklorindon babeziozun
toradicisi B.ovis ustiinliik togkil edir. Qan parazitar xastaliklorine ham tomiz, hom ds qarisiq formada rast
galinir. Qan parazitar xastaliklorinin toradicilorinin asas dastyicist va kegiricisi R.bursa nov gonasi hesab
olunur (Abusalimov 1960, Amirxanov 2007). Nov xiisusilo dagotoyi zonalarda genis yayilmisdir.
Qoyunlarda gan parazitar xastaliklorinin movsiimii R.bursa gonasinin parazitlik mévstimii ilo tamamilo
iist-lista diigiir. Toadqiqatlar gostarir ki, qoyunlarin gan parazitar xastaliklorinin toradicisi ila gonalarin
orta yoluxmasi (gono yumurtasindan hazirlanmis preparatlarin todqiqinin naticelorine gors) aran
rayonlarinda 19,8%, dagotoyi rayonlarda 23,3%, dagliq rayonlarda 12,5% toskil edir. Bu iso geyd
etmayos imkan verir ki, dagotoyi zonalarda gonslorin yoluxma faizi digor zonalarla miigayisade ¢ox
yliksokdir.
Natica: Bu todgiqat noticosindo miixtolif cografi zonalarinda R.bursa név gonenin bio- ekoloji
xiisusiyyatlori va xirdabuynuzlu heyvanlarin qan-parazitar xastaliklorinin tdradicileri ilo yoluxma
vaziyyati miiayyan edilmisdir.
Acar sozlor: Qan-parazitlori, gons, xastalik, yoluxma, parazitlik, qoyun, xirdabuynuzlu heyvanlar,
R.bursa
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Bio-Ecological Characteristics of The Tick Rhipicephalus Bursa Koch 1844 in Nakhchivan
Autonomous Republic (Azerbaijan) And its Role in The Infection of Blood-Parasitic Diseases of
Sheep

Abstract
Background: Ixodid ticks are carriers of pathogens of various human and animal diseases. In order to
carry out proper measures against ticks and parasites, it is necessary to know the fauna of ixodid ticks in
detail. It should be taken into account that parasitic diseases of the blood cause great economic damage
to animal husbandry.
Materials and methods: In 2013-2022, the material was collected by examining 14207 domestic
animals of 8 species from different geographical zones of the Nakhchivan Autonomous Republic. 5,512
(38.8%) of the examined animals were found to be infected with ticks, and 30,025 adult ixodid ticks
were collected from them. Collected material 1.B. Pomerentsev and A.N. Filippova (Pomerentsev1950,
Filippova 1977) according to it is divided into genus and species compositions.
Results and discussion: In the article, in the Autonomous Republic of Nakhchivan, 16 species of
ixodode ticks parasitize only 4 genera out of 6 genera of the Ixodidae family: Hyalomma, Ripicephalus,
Dermacentor and Haemaphysalis. Thus, 7 species common to the genus Hyalomma: Hl.anatolicum,
Hl.asiaticum, Hl.detritum, Hl.marginarum, Hl.kozlovi, Hl.scupenze, Hl.aegyptium, 4 species from the
genus Dermacentor: D.reticulatus, D. marginatus, D. nuttalli, D. ushakova, 2 species from the genus
Haemaphysalis: H. sulcata and H. punctata, 3 species from the genus Rhipicephalus: Rh. bursa, Rh.
turanicus and Rh. sanguineus are settled in different geographical zones of the autonomous republic. 15
species of these ixodid ticks parasitize agricultural animals, and 1 species (Hl.aegyptium) parasitizes
turtles. 4 types of ticks spread here: Hl.anatolicum, Hl.asiaticum, Rh.bursa and D.marginatus are the
dominant species. In addition, in the territory of the Nakhchivan Autonomous Republic, blood parasites
spread widely among sheep, causing huge economic losses every year. There are more babesiosis,
piroplasmosis and anaplasmosis diseases in sheep farms. Babesia ovis, Piroplasma ovis, Anaplasma ovis
and, in rare cases, Theileria recondita were identified during examination of blood smears taken from
sick animals. B. ovis, the causative agent of babesiosis, prevails among blood parasitic diseases among
sheep. Blood parasitic diseases are found in both pure and mixed form. The main carrier and transmitter
of the causative agents of blood parasitic diseases in sheep is considered to be the R. bursa tick
(Abusalimov 1960, Amirchanov 2007).
This species is especially widespread in the foothills. The season of blood parasitic diseases in sheep
completely coincides with the parasitic season of the R. bursa tick. Studies show that the average
infection of ticks with the causative agent of blood parasitic diseases of sheep (according to the results
of the study of preparations made from tick eggs) is 19.8% in the lowland regions, 23.3% in the foothill
regions, and 12.5% in the mountainous regions. This allows us to note that the percentage of ticks in the
foothills is very high compared to other zones with pathogens of blood parasitosis of sheep have been
revealed.
Keywords: Blood parasites, tick, disease, parasitism, contamination, seep, Nakhchevan Autonomous
Republic, small cattle, R.bursa

Giris

Qan parazitar xostoliklorini bas vermosinds, inkisafinda vo gedisindo otraf miihit amillorinin
miloyyanedici oshamiyyati limumiyyatlo gobul edilir. Xarici mihit miisyyoan ekoloji fon yaradaraq,
slibhasiz ki, qoyunlarin qan parazitar xostoliklorinin tdradicilorini dasiyan genslorin ndv terkibini
tonzimloyir (Ganiev 1958, Moorhouse 1975).

Yuxarida geyd olunanlardan belo aydin olur ki, hor hans1 bir cografi zonada heyvanlarin qan parazitar
xastoaliklorina qarst miibariza tadbirlori islonib hazirlanarkon hamin zonanin epizootoloji xiisusiyyatlorini
nazars almaq lazimdir. Bu vaziyysti nozars alaraq, Azerbaycan Respublikasinin miixtalif orazilerinde
xirdabuynuzlu heyvanlarin qan parazitar xostsliklorinin zonalar iizro Oyronilmasi vacib hesab
olunmusdur (Abusalimov 1960, Seyidov 2017). Bu baximdan tadqgigatimizin magsadi Nax¢ivan Muxtar
Respublikasi goraitindo qoyunlarin qan parazitar xostsliklorinin epizotologiyasinda R.bursa gonasinin
xostaliklorin kegirilmosinds rolunu va ganslarin téradicilorls yoluxma doracasini dyronmokdir.
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Material va iisullar

Isin tocriibi hissosi Nax¢ivan Muxtar Respublikasinin yasayis montagolorindo, Nax¢ivan Elmi-Tadqiqat
Baytarliq Tocriiba Stansiyasinin Parazitologiya sobasindo vo Naxgivan Ddvlat Universitetinin Baytarliq
tobabati kafedrasinin laboratoriyasinda aparilmisdir.

Toarafimizdon 2013-2022-ci illor arzindo Naxg¢ivan Muxtar Respublikasinin miixtalif cografi zonalarinda
tosarriifatlarin  epizootoloji miiayinesi vo materiallarin toplanmasi (gonslorin yigilmasi, xasto
heyvanlardan yaxmalarin hazirlanmasi ve s.) isi hoyata kecirildi (Dzasoxov 1963).

R.bursa gonasinin inkisafinin movsiimi dinamikasini va respublikanin miixtolif zonalarinda yayilmasini
Oyronmok {igiin Ixodidae ailesindon olan 30025 odad gona toplanmigdir. Bu magsadlo 8 névden olan
14207 bas ev heyvani miiayins olundu.

R.bursa gonasinin siirfo-nimfa maorholosini dyronmoak {iciin bu ndév gononin 5246 odoad nimfasi
toplanmigdir. 2013-2022-ci illor arzinds qoyun, kegi, iribuynuzlu mal-qara vo atlardan sistematik olaraq
har 10-15 giindon bir gona topladiq, Rhipicephalus cinsindon olan gonslorin név torkibi tam, galan
ganolarin is9 cins va qismon nodv torkibi miioyyan edildi (Pomerentsev 1950, Flippova 1977). Muxtar
respublikanin miixtslif cografi zonalarinda qoyunlarin qan parazitar xastsliklorinin yayilma vaziyyatini
Oyronmok Tiigiin (xosto heyvanlarin ugotu istisna olmagla) 710 oadod gononin yumurtasindan
(yumurtlamanin miixtslif vaxtlarinda —yumurtagqoymanin avvealinds, ortasinda vo sonunda) miivafiq
metodla 2130 odad yaxma hazirlayaraq mikroskopik miiayinesi aparildi (Dzasoxov 1963). Bundan
olavo, 1139 disi fordi yarmagqla. onlarin tiipiircok vozilorindon (724 odad) vo derialt1 tobagalordon (415
odod) hazirlanan yaxmalarda qan parazitar xostolik toradicilorinin movcudluq veziyysti tadqiq
edilmisdir (Balasov 1989 vo 1995).

Naticalorin miizakirasi

Xastalik kegiricilori olan gonoslorin movsiimi inkisaf dinamikasi cografi zonalarin meteoroloji soraiti,
onlarin bitki Ortliyliniin xarakteri vo konkret ilin iglim xiisusiyyatlori ilo six baglidir (Amirxanov 2007,
Moharramov & Seyidov 2017). Buna asaslanaraq, biz 2013-2022-ci illor arzindo muxtar respublikanin
biitlin cografi zonalarinda (aran, dagotayi va daglar) R.bursa gonalorinin mévsiimi inkisaf dinamikasi vo
goyunlarda gan parazitar xastaliklorinin digar epizootoloji xiisusiyyatlorini 6yrandik. Tadqgigat dovriinda
11248 bas heyvan miiayina etdik, onlardan: aran zonasinda 3937 bas (qoyun-1953, keci-846,
iribuynuzlu-1102 vo atlar-36); dagotoyi zonada — 3487 bas (qoyun - 1670, keci - 477, iribuynuzlu -
1340, atlar - 48); dagliq zonada 3824 bas (qoyun - 1797, ke¢i - 803, iribuynuzlu - 1185 v atlar - 39).
Bundan slava, iyun, iyul va avqust aylarinda yay otlaglarinda 2560 bas heyvan (1485 bas qoyun, 435
bas keci, 538 bas iribuynuzlu heyvan va 102 bas at) miiayine edilib. Ekspedisiya dovriinds heyvanlardan
30025 adod gono toplanmisdir. Hansi ki, aran zonasindan 8358 odad gons toplanmisdir ki, bunun 1864
adadi Rhipicephalus (R.bursa-1462, R.turanicus-251, R.sanguneus-151), 5865 adadi Hyalomma, 384
adodi Dermacentor, 245 odadi Haemaphysalis cinsindon, dagstoyi zonadan comi- 13277 odod gono
topranmigdir ki, onun da 2791 odadi Rhipicephalus (R.bursa-2391), 7939 adadi Hyalomma, 1594 adadi
Dermacentor, 953 adadi Haemaphysalis cinsinden, dag zonasindan comi 6935 odad gonos toplanmisdir
ki, bunun da 1661 adadi Rhipicephalus cinsindan (R.bursa-1361), 3146 oadodi Hyalomma cinsindon,
1836 ododi Dermacentor cinsindon, 292 ododi Haemaphysalis cinsindon olan gonolordon ibarot
olmusdur. Bundan slavs olaraq yay otlaglarinda qoyun, kegi va iribuynuzlu mal-qaradan 1455 adad gona
toplanildi. Hans1 ki, onun 682 adadi Rhipicephalus (R.bursa-459 adad) cinsindan olan gonolor, 337
adadi Hyalomma, 436 adadi Dermacentor, 2 adadi iso Haemaphysalis cinsindon olan gonslorden ibarat
olmusdur.

Apardigimiz aragsdirmalar gostordi ki, Naxc¢ivan Muxtar Respublikasi arazisinde deniz soviyyasinden
1900-2200 m hiindiirliikkds yerloson yaylaqglarda (Batabat, Qanligél, Sahbulaq, Geviqders, va s.) bels
R.bursa gonasi parazitlik edir . Lakin bu gono xiisusilo dagstoyi zonada genis yayilmigdir (bu ndv
dagotoyi zonada toplanmis Ixodidae ailasinin gonalorinin imumi sayinin 18%-ni, név saymin 85,7%-ni
togkil edir). Bu tadqiqat gostarmisdir ki, Nax¢ivan Muxtar Respublikasinin miixtalif iqlim qursaqglarinda
R.bursa gonalarinin yetkin marhalssinin parazitlik mévsiimii eyni deyil. Bels ki, aran zonasinda R.bursa
gonalorinin kond tosorriifati heyvanlarinda parazitlik movsiimii mart aymn iiciincii onglinliiyiinde
baslasa da, aprelin sonuna kimi gonalarlo yoluxma az miisahido olunur. May aymnin birinci yarisindan
sonar is9 bir qador artir. Heyvanlarin gonslorlo maksimum yoluxmasi mayin ikinci yarisindan iyunun
ikinci yarisina qodor miigahids olunur (qoyun va kegilords - orta hesabla 54,2%, iribuynuzlu mal-garada
- 49,5%), iyunun ikinci yarisindan etibaron todricon azalir, iyul vo avqustun ikinci yarisinda gonolorlo
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yoluxmaya tok-tok hallarda tesadiif edilir.

Dagotoyi zonada R.bursa gonalorinin aktivlosmo mdvsiimii martin ii¢iincli ongiinliiyiinds baglayir, may
ayinin birinci yarisina gader az sayda geyd olunsa da, may ayinin birinci yarisindan etibaron heyvanlarin
yoluxma faizi getdikco artir. Bu zonada gonslorlo maksimum yoluxma mayin ikinci yarisindan iyunun
sonuna godor miisahids olunur (qoyun vo kegilords 92%, mal-qarada 78,6%), iyulda bir qader azalir,
avqustda vo gismen sentyabrda iso bu ndviin heyvanlarda parazitlik etmasine tok-tok hallarda tosadif
edilir.

Dagliq zonada R.bursa név gonslorinin aktivlosmo movsiimii aprelin ikinci yarisindan baglayib, may
ayinin ikinci yarisina qador az sayda rast golinse do, may ayinin ikinci yarisindan yoluxma bir gader
artir, iyunun birinci yarisindan iso kaskin sokildo artaraq homin ayin sonunda maksimum hoddo gatir
(qoyun vo kegilords orta hesabla 71%, iribuynuzlu mal-qarada 30,6%). Iyulun birinci yarisinda yoluxma
bir godar, ikinci yarisindan ise kaskin sokilds azalir vo avqust ayinda ndvle yoluxmaya tosadiifii hallarda
rast golinir.

Xirdabuynuzlu heyvanlar arasinda qan- parazitar xostaliklorinin movsiimii R.bursa gonoslorinin imaqo
morholasinin parazitlik movsiimii ilo tamamilo iist-iisto diisiir. Buna asason deys bilorik ki, R.bursa
gonosi muxtar respublikada qoyunlar arasinda miisahido olunan qan parazitar xastoliklorin
toradicilarinin (Babesia ovis, Piroplasma ovis, Anaplasma ovis vo Theileria recondite) asas dasiyicisi
kimi tammmalidir. Bu xostoliklorin kegiricilori hesab olunan digor név gonolorin (R.turanicus,
D.marginatus, H.punctata) parazitlik movsiimii timumiyyatlo qoyunlarin qan parazitar xostaliklorinin
movsiimii ilo {st-listo diigmiir. Lakin bu he¢ do o demok deyil ki, qoyunlarin qan-parazitar xostolik
toradicilorinin tobiotds saxlanilmasi va otiiriilmasinds diger ndvlarin rolu istisna edilmalidir.

Miioyyan edilmisdir ki, xirdabuynuzlu heyvanlar arasinda qan-parazitar xastsliklorin bas verdiyi dovrds
goyun va kecilordo parazitlik edon gonolorin osas hissasini aran zonasinda (qoyun va kegilorden
toplanmis imumi materialin) 41,1%-ni, dagatoyi zonada 79,1%-ni, dagliq zonada iso 54,6%-ni R.bursa
gonolori toskil edir. Naxgivan Muxtar Respublikasinin yay otlaglarinda (Batabat, Qanligdl, Sahbulaq,
Geviqders va s.) aparilan tokrar tadqiqatlar géstormisdir ki, iyul vo avqust aylarinda bu yay otlaglarinda
goyunlarin xastalonmasi homin orazilordo maskunlasmis R.bursa gonolorinin xastalik toradicilari ilo
yoluxmasinin naticasinds bas verir.

Muxtar respublikanin har ii¢ zonasinda ayri-ayri nov kond tosorriifati heyvanlarindan R.bursa gona
nimfalariin toplanmasi vo qeydiyyatinin aparilmasi asasinda miioyyon edilmisdir ki, nimfalarmn qan
sormast halina sentyabr-yanvar aylarinda rast golinir. Heyvanlarin bu ndv gononin nimfalarn ilo
maksimum yoluxmasina aran zonasinda — oktyabr aymin ikinci yarisindan noyabrin ikinci yarisina
gadar (mal-garada - 96%, qoyun - 83,8%, kegilor - 41,8%, atlarda isa - 37%), dagatoyi zonada oktyabrin
ikinci yarisindan noyabrin sonunadok ( mal-garada - 100%, qoyun - 88,8%, keci - 72%, atlar - 58%),
dag zonasinda oktyabrin ikinci yarisindan noyabrin sonunadok (mal-garada - 71%, qoyun - 48%, kegi -
62%, atlar - 46%) tosadiif edilir.

Tadgiqat naticalorinin tohlili gostordi ki, R.bursa gonslori asasan dagstayi zonada comlasib. Bels ki,
tadqiqat materiali olan 5246 odad nimfanin 28,4%-1 aran zonasmdan, 52,2%-1 dagstoyi zonadan vo
19,4%-1 dagliq zonadan toplanmigdir. Miiayyan edilmisdir ki, R.bursa genslorinin siirfs vo nimfalar
asason iribuynuzlu mal-qarada, sonra qoyun, kegi va atlarda parazitlik edir. Qeyd etmoak lazimdir ki,
goyun va kecilords bazan gononin siirfa vo nimfalarinin kiitlavi parazitliyi (100%) miisahids olunur.
Effektiv profilaktik todbirlor hoyata kegirmok {igiin 6lkeonin miixtalif bdlgslorindo qan parazitar
xastoliklorinin yayilma vaziyyetini diqqgstlo 0yranmok lazimdir (Balagsov 1995). Buna osaslanaraq
Naxg¢ivan Muxtar Respublikasinin miixtolif iqlim qursaqlarinda yerloson yasayis montogolorinda
goyunlarin qan parazitar xastsliklorine gors saglamliq vaziyystini dyranmayi qarsitya maqsad qoydug.
Bunun ii¢iin qan parazitar xostaliyino yoluxan heyvanlari qeyds almaqla yanasi, 710 adod R.bursa
gonasinin (yumurta qoymanin miixtalif vaxtlarinda - avvoalinds, ortasinda vo sonunda) yumurtalarindan
hazirlanmis 2130 yaxma miiayino etdik. Bundan slavs, 1139 adad gononin agizsuyu vozilorindon (724
disidon) vo kutikulaalt1 tobogslordon (415 disidon) yaxmalar hazirlayib, qanda parazitar xastslik
toradicilorinin olub-olmamasi yoxlanildi.

Aragdirmalarimizdan belo malum olur ki, R.bursa gonasinin (gons yumurtasindan hazirlanan yaxmalarin
tadqiginin naticalorine asasen orta yoluxma dagstayi zonada 23,3%, aran zonasinda 19,8%, daglq
zonada 12 ,5% olmagla, dagotoyi zonalarda nisbaton daha yiiksokdir. Bir zona daxilindo gonslorin
yoluxma faizi aran zonasinda 5,7%- 42,1%, dagatoyi zonada 14%- 34%, dagliq zonada isa 3,5%- 16,4%
arasinda doyise bilir.

Yumurtalardan hazirlanan yaxmalarm mikroskopik miiayinasinin naticalsrinden moalum olmusdur ki,
goyunlarda parazitlik edon R.bursa gonolorinin yoluxma faizi 25,4%, iribuynuzlu mal-gara 16,4%,
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kegilor 14,5%, atlar 10,5% toskil etmisdir, bu iso dagatoyi zonada yoluxma faizinin yiiksok olmasinin
gostaricisi hesab olunmalidir. Bir qayda olaraq, yumurtalardan hazirlanan yaxmalarda qan parazitlorinin
miixtolif formalari: sancaqsokilli, qabigsokilli, amdbabanzor, milgokilli, dairavi, ulduzvari hamginin
sizoqonal ¢oxalma formalari agkar edilmisdir. Lakin oksor hallarda sancaqgsokilli formasi iistiinliik togkil
edirdi.

Miioyyon edilmisdir ki, agizsuyu veozilorindon hazirlanan yaxmalardaki yoluxuculuq faizi (2,88%)
kutikulaalt1 tobagslordon hazirlanan yaxmalardaki yoluxuculuq faizinden (1,8%) daha yiiksokdir. Eyni
zamanda, aran va dagatayi zonalarda gonslarin qan parazitlorine yoluxmasinin dagliq zonalara nisbaton
daha ¢ox oldugu askar edilib. Bels ki, agizsuyu veazilorinin todqiqi zamani aran zonasinda maskunlasan
gonolarin- 2,2%-i, dagatoyi zonada - 3,56%-1, dagliq zonada isa - 1,94%, kutikulaalti1 tobagslorden
hazirlanan yaxmalarin todqiqi zaman aran zonasinda - 3,16%, dagatoyi zonada - 1,4%, dagliq zonada -
0,9% yoluxma olmasi askar edilmisdir.

Yumurtalardan, agizsuyu vozilorindon vo kutikulaalt1 tobagslordon hazirlanan yaxmalarin todqiqinin
naticolorini miiqayisa edorak belo naticoys golmok olar ki, R.bursa gonssinin yumurtalarinin tadqiqi
zamani xastolik toradicisi yiiksok faizlo askar edilir. Demoli, bu {isul tesarriifatlarin epizootoloji
voziyyatinin dyranilmasi ii¢iin tdvsiys oluna bilar.

Noaticalor

Bu tadgiqat gostormigdir ki, Nax¢ivan Muxtar Respublikasinin miixtalif iglim qursaqlarinda R.bursa
gonolorinin yetkin marhalasinin parazitlik moévsiimii eyni deyil. Aran zonasinda gonslorin maksimum
yoluxmasi mayin ikinci yarisindan iyunun ikinci yarisina, dagotoyi zonada mayin ikinci yarisindan
iyunun sonuna, dagliq zonada iso aprelin ikinci yarisindan may aymin ikinci yarisina qodor miisahido
olunur. Qoyunlarda gan parazitar xostoliklorin moévsiimii R.bursa gonslarinin imaqo moarholasinin
parazitlik movsiimii ilo tamamilo ist-iisto diisiir. Buna osason, R.bursa gonasi muxtar respublikada
xirdabuynuzlu heyvanlarin qan parazitar xostolik torodicilorinin osas dastyicist kimi taninmalidir.
Miioyyan edilmisdir ki, qoyun va kegilordo parazitlik edon gonolorin osas hissasini R.bursa gonslori
toskil edir ki, onlarin 41,1%-ni aran zonasinda, 79,1%-ni dagestoyi zonada, 54,6%-ni iso dagliq zonada
askar edilir. Molum olmusdur ki, dagotayi zonalarda R.bursa gonasinin (gona yumurtasindan hazirlanan
yaxmalarin tadqiginin naticalorine asason) orta yoluxma saviyyasi 23,3%, aran zonasinda 19,8%, dagliq
zonalarda 12 ,5% olmagla, dagotoyi zonalarda yoluxma faizi daha yiiksokdir.
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