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Introduction

Chickpea (Cicer arietinum L.), a cool-season legume, plays a vital role in sustainable agriculture and human
nutrition due to its high protein content and nitrogen-fixing capacity. It contributes to crop rotation systems by
suppressing weeds, reducing soil-borne diseases, and enhancing soil fertility. In regions with heavy-textured
soils and high water-holding capacity, chickpea is typically sown in late autumn or early winter when soil
moisture is adequate. Cultivated in over 56 countries, chickpea is often grown in semi-arid to arid environments,
where abiotic stresses such as drought and cold limit its productivity. Its reproductive phase is especially
sensitive to environmental stressors, making sowing date a crucial determinant of yield performance. Early
sowing may extend the growth period and improve biomass accumulation, whereas late sowing can expose the
crop to terminal drought. This study aimed to identify the optimal genotypes and planting dates for maximizing
growth and yield under the cold and dry conditions of northwestern Iran.

Materials and Methods

The experiment was conducted during the 2019-2020 cropping season in Khusheh Darreh village, Saqqez
County, Kurdistan Province, Iran (36°22'N, 46°34'E; 1502 m a.s.l.). A randomized complete block design
(RCBD) with three replications was employed, evaluating five chickpea genotypes—including ‘Adel’ and
‘Mansour’—across five sowing dates: November 6, February 11, March 10, April 29, and May 22. Soil samples
were collected at two depths (0-30 cm and 30-60 cm) for analysis of physical and chemical properties, and
average climatic data were recorded. Morphological traits such as plant height, number of secondary branches,
and number of pods, along with physiological indices including green emergence percentage, biological yield,
seed yield, and harvest index, were measured.

Results and Discussion
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Sowing date and genotype significantly affected all measured traits. The highest green emergence (82%) was
recorded for the April 29 sowing date, whereas sowing in early December resulted in lower emergence due to
cold stress. Late May sowing led to poor establishment caused by water stress. The February 11 sowing date
produced the highest grain yield (652 kg/ha) and harvest index (48%), attributed to an optimal combination of
growing season duration and favourable environmental conditions. Genotypic differences were evident, with
‘Adel’ and ‘Mansour’ performing best under early sowing conditions, reflecting their superior tolerance to cold
and extended vegetative growth. Late sowing restricted plant development and yield due to a shortened growth
period and terminal drought. Early sowing (in the absence of frost damage) allowed for prolonged growth,
improved utilization of light and moisture, and more effective resource allocation, enhancing both vegetative and
reproductive traits. Pod number and seed number were identified as key determinants of yield, consistent with
previous findings. Environmental stress during the flowering and pod development stages resulted in an
increased number of empty pods and reduced seed weight, highlighting the importance of aligning crop
phenology with climatic conditions. The study also confirmed that Desi-type chickpeas exhibit greater resilience
to abiotic stresses compared to Kabuli types. Tailoring sowing dates to genotype-specific growth patterns and
climatic forecasts is essential for sustainable chickpea production in cold and water-limited regions.

Conclusion

This research emphasizes the critical role of sowing date in optimizing chickpea performance under cold, dry
agro-climatic conditions. Among the treatments, sowing on February 11 combined with genotypes such as
‘Adel’ and ‘Mansour’ resulted in superior growth and yield. The findings highlight the importance of location-
specific agronomic planning that integrates genotype selection with optimal sowing time. These results offer
practical recommendations for enhancing chickpea productivity in highland areas prone to cold and drought
stress. Future research should investigate the physiological mechanisms behind genotype responses and explore
integrated crop management strategies for further yield stabilization.

Acknowledgements
The authors thank the Agricultural Research Station of Kurdistan Province for providing the research site and
technical support. Special appreciation is extended to the local farmers of Saqgez for their cooperation and
logistical assistance during the fieldwork.

Keywords: Agronomic Traits, Chickpea, Emergence Percentage, Harvest Index, Plant height



S$99LS (bl p g9 g g

Homepage: http://agry.um.ac.ir
pag p:/fagry R

EVV-EYA Lo VErE ol X oled VY M

(Cicer arietinum L.) s g5 fw &y 5 Ses gl 9 5 S (wlidcsn;, Olaw adlhe
ﬁ.\.hﬂfﬁj.sw@ﬂ:;‘ﬁpﬁ
"‘_;J».>| 4\?}'{4} 3 ‘U:'?JM v.?) ‘\quub‘bﬁ C)LOL\» u*‘ebu"g.«; J:W‘

VECF/F/YY 3l 5 b

\f'f/'b/Y' 'u;ﬂu.\d_ .ca_')t;

LRV

2o 4 cus oYL cuwlus jl S das gblie ol)j slapllss 3 Sl o St 3 S oleieay (Cicer arietinum L.) 555
ol lial  ea IS s e slS Calite (lagu )b a4 3950 calisee plByl jiSly calis g cplsl canl jlayed p Jasre byl yd 5 cuslS
Sy lgngol bl 3 3956 Ciliseo pl5)) ol liio g 3,Slas 2 udlS )5 b ) sglaiods adllae cpl 205 o5 59050 9 25Skes
aw b Solas JolS clacSob gyl LB j5 oaid B slacs S O ygods iulojl b ploul VWWAAVYAR el Jlo )3 5hw b o Siiddass
LT yguate 3956 w8y Vo (08 )8 g (olocuinumdyl YY g (pdyg)d YR (30359,8 B cdidusl VN )31 &) cdlS o)l gy ol )8 00,5 1a] 1S5
(b iy 53 s st 5 5 9 SIS Gl o Sl i gl 53 (1815) L 3y 5 B8R (bl (Sl 5SS g ke
223955 YA sl )3 (o0 AY) (i 5o o yd oy i3S 15T il 3, Slas g (OME g o3 a8 Ls dluws gy £l5))) sy Slino cde o
auly o e ials ‘ug'lw.f Cawds (olocuinud )| YY) pl&ia o (slacuils g Loy a5 bbby ()S'I £) o5l sacuisls o by s odnlive
Al YL 0 ySlas cmlio j digy odlatul g Ly 093 (g i SVl oy ((ployw (IS pas Cygo j0) yipKiadgj (slagy )b il ol e
Jeemt 3 305 B (S5 slacglis el cowd 4 dhal VY cuslS 5 (o> FA) cuslsyy (aslis o (S ,d p,S kS $0) wils 5 ,Shas o ik
Obj (Nivlad Couonl baaidl pl .ol L gy dSles plindg) scuilS 3 Jole g jqaie plB)l a5 gyobds gy dgpuivo (Jae (sla S
alises (slagy )l 50 3,5 Ay SiSdass 5 3y Gblio )3 3555 Mg (iludiare )3 1) GRS 4 polie pB)) Bl 5 lgmgc] bl b cusls
oS 65 vy g Ml VY Fo,ls ol 93 (S lasly 1y by wde Blod 1o Slas oy iy (bsS0l (Joxo 18 5 guS'sS (SI0)lg o8, cuslS’
T Co pdo S duogd ol slie w8l b ablio (gly g 00 LS cunlio 0y 5 cild Voo 50 iy 5,Sloe Llod 11y 235l (o pidi
A (B yme D956 CutS )3 (6590500 il (sl 2el )8 ) aly lgicds JB 3l plB)) 5l oolitl g sl g,

=5 Slhs wudls p (el (A do > iy glis) 1 galS sLdojlg

oles Sty 3blis ;3 bies bilaswe jl gy ik 3 &5
m2 929 il (2lgn g Ol bulyd b el & ol S o 0,
Ko (g5ds 3950 (65y0liS 5 (Sl AN pimw dasio (blje D
2 9y Al Sl 5 Ly 3l (onsie 3955 sl 03
9 3! o (Rasheed et al., 2021) cwl Hlusl olie o)
Grasso ) uiS o olyd bl (glie 31y gaiaddssy)l sl gy
i sl Jomame sl ecsiysliS slapllas ) (et al., 2022

.

LV RY-T

Cowl S8 Juad Slges 51 S (Cicer arietinum L) sg50

el Sl oKzl blge dnly datiedgul b ¢ 13e ol ¢g5y9liS 0asiiily -

Oyl blee

Oyl eolyag wald olKuisly «g5y5lis” ousSiily «ulils pMol 5 cusl); 09,5 =Y

(Email: esmail.nabizadeh@iau.ac.ir 2 s 0k 5 — %)
https://doi.org/10.22067/agry.2025.93878.1242


http://agry.um.ac.ir/
mailto:esmail.nabizadeh@iau.ac.ir
https://doi.org/10.22067/agry.2025.93878.1242

\F-¥ ﬁb Yoyl Y ol (55 9lis @»m P9 A yuiad ¥Yy

=l Y samo 35, Slee Lol S e Baes &l dlass o5,
s 4y 59 (JLscpll (Sadras & Slafer, 2012) ¢!
i GBS S ohgdy sl (gore (5)b8 (AS sladaly
(Wood et al., 2019) 25 ails o0l yials b ud Sgpn cely

Ll s Wy slalase gl cwlie (alS P61 olulis
Sl (S 6y90 0 I3l g )5l (Jgmaze (S
&9yt s o )lS'g5Lw Sy (Pushpavalli et al., 2020)
Cond (owd 355 (slbdisS S oSS Ciliseo (slalae (o b8,
Aile e Lo i a gy Joo5 (LI slaai g 4
L clial gl )Saly 5l il (o)) OV g 85 LS (Suis
Scudgs e cood isucols) oy Slas 5 5Lay (gl 1y Jozo
9 cilS g, (Mafoua et al., 2020) uis’ o Sb0] i j s
S ygbds it 3955 3 Slas g M) 2 S50 Jelge Sl (21)) 08,
aS aiad o ol 593 3l YL 0y Sloe ¢ Juad bilol 03594
Sy ) (o9 pLE)] & G 2> Bl (65 o3 L
» (Pokhrel et al., 2025) cewl cuslS’ cunlio slage,b 5l dipe
A (§pdn Cawlun gy Al po 4 Cond (ol Al> yo 2555
L‘)_g.] cpasuinl Wby cole Jdey ‘ka}.{lb 2, e sla i
Bdd g 0395 good bl dbs o g3 y2 40 Wl gla i
A e slaoged 5y ) g |y b 3 Slas & ] 3890
wa iz slalow | aws cads > cuis (& Sadras, 2014
Bblie 3 Jymame 5y9000 9 )l 2Ll sl o= (209,
oy (a8l Lol 5 b by lg (S5 0 )Sles sllasl g s
ol

ay STy 33 0555 pB,l il olulid cdllae oyl 5l Can
oliscsy ) Olas (680l eolatul b auglite cubls gl gy
g 3, Slee glinl 53 Slas iy b o

g, 9 3190
Slosd 350 asyje 3 WAAIWAR el)s b 1 Liolojl oyl
OiSe GBSl 4 5 s o) adgs (sliwg) (5)y5liS

QS5 SB Sl o8 aslon £oed Sl xS ole 9 50 slacile
il 3955 Ets 53 o 2Ll el yrogMle el e
Y gaxe sl 1) (2Lilie 5 Mdsu oo gm0 | SB (h5dols
0F 10 LS yaudio YW/A 2gdn 13 3450 .S o bl OME gy
L classls s slss o .(FAO, 2020) 345 0 cuiS S
Lo smle »3l50 5 0958 b OF (6)leSS byl g (S cly
395 o 4l ol gloidl O 5l S aS Gloj ¢yl gl
o=l abiowl e Swyb JJsay (Sadras & Dreccer, 2015)
WP 3 2950 Ao p3 g B (oS (SWk Jab (49,5 bl
2 YL sl sled 5 S (IS sle gllasl lgmg] baslys
IS (o0 398 | 3y Shee Jewily 4573, 5 (o )18 Jad 3l
.(Sadras & Dreccer, 2015)
G951y ol Mg 0559 (55lse 9 (55,9l slapllas (bl
Gblie cpl > bl (518 i (65)5liS Gblie 4 b cunl 03,8
Sadras & ) siiwd ailiwej g o sla S5 alals cov &S
slalos g &ild 5)Slas g 0395 j zeow ((Dreccer, 2015
Fsiid (pimen g 43, Juad ol > Gy slaslug) 9 5
P e Slod 2980 d9axe Juad Blol 3 ple)S AT 5 (SLL
a2 Ve Ve e 2959 a9 (6l et g ol 1 sk
3 ol b 5V elales 5 (Gaur et al., 2019) el ol,5 ko
9o 3y Shos (yalS 9 M/ S5 (hj) cesly 039850 ()
4 bl o sled o350 ! 5> [(Devasirvatham et al., 2015)
2yl 3539 by 5 Shas 4 ol 2al )l has g edg5cimn) (S xoss
claled 15U cov wniay sidp cME 5 Jgo sla IS slaw
e glgiean Slina ol 5l plosiee cnlply 9 9,5 00 )8 YL
(Gaur et al., 2019) 5,5 oslatwl Lo )5 Jazs (gl oLzl
Sl S Bl 423 V0 390 aljy) bawgie (slod yizren
Berger et ) cul (gy9p5 ails Lais ¢ caudME g suelubbge
5 o) o el plise ol sl glales 5 (al., 2004
e ) Db o JB e slaar ili8l don jd g M
5 SLS 55 00d0,3d Casb) 5l oslil b Bies 356 weutS gblio
Slocsiss 4 ol a3 9 48 0o 1) (eSS (bl g
S 1o B g Jis (Slae a5 205 Ll
Oss &S Jle s (Gaur et al., 2019) 545 o Jolis 1) 3555 5 Sas
ot 4ol ples oy Slas )0 (Sob BMUE dlany 5 aib dlus iy



YYD o5 o8yl ails o yShos (152 9 0 ySihas bl ) wlio axdllao oS0 g 0015 o

5 P55 S Voo Loy pigel Sland 365 5 p S oS YO (slio s
b BLS] (05 4y ,lS 3 )5 okS B+ SUso p wanliy Slilgu 355
ol 8 g b slasligs Al jo 53 ¢y lacile b ojyle gl
P Lojle sl g (g deyie S5 gy 3550 ol (58, JS
3 g g S > g S el o )l
20,5 e o5 3955 B ME 55 il g oxlil md JS
Olds (5,180 Hlanl

oanlie yaseds e yio 1 ol (sladig Juoyd Dyl (slp
odbjw laasmlS (h)led as)ie )3 dadoalS (gl Hoels
S SloazalS o Sloj b g Sl talojl oly oy &l poboay
P el b e Aoy il doll e il ol ol
oA BCUIS jody MUy el 0o j5d A O jp0d 450
5 oS sags,b gl (ISTA, 2006) 15,5 duloee Voo j0 05
23958 YR YR ole (313)5,5 & AFAA olediisl 1) YA ool
S=Soilil caps cuiby slale; g 595 AD 5 AN AYY AYF
5 oS Fy lp o Sles dlinl g0 Ses (wlidcsy ) Glaw
VY cdS 2oyl YRR sleal s YO 50 iy YWAA olodia !
olo (323958 Y& S gyl VAR ooy YA )3 il VYA oo
VY e iS gu)ls oy g WA Dby o ¥ e iby AR
b plool YA slesld e Vo po cadlyy IV slocuiigu)|

o by () dw | wlibcsyy Glas (6805l jglaieds
Sl g0ty B2 Vo o003 9 A5 Vo ) o jla)S
el U SB mew | asg elas,)) w518 ceMe 5 Gasuin
Loodly p1Silue ¢ (650l jiShs jl odliwl L Sy o3
WAl Glainyee S die elaryl laieay

ldlie Job clase b jiw (ol gl s pogls #0 &ly 452
9 d @YY gd 0¥ Lldlis 5y c 5488V 54008
Slasuio s (gl el Il 4 byd o 5l 450 V04T glis)|
Syl YemFe g o=¥e o Sl gyl 4905 cds)fo S
Sl S s S e et () Jpin) 5 ol

(¥ Jgis) ool 31,5 o 1 V¥ bl

olale I 7 b aladiie
b b B pering slacS © oo pilell
s Jols ol @S i Lal 1S5 dw b ool JolS glacS'sly
slo (335958 B AYAA slosiiwl V) YA ol )3T £ cusls o,
o b 539 VAR olocutigmdyl YY 9 VAR olo (33,9,8 YA (1¥AQ
ciS 3 adlaie )j)sliS sl loj Gye b by acais
S S geato (0l5) Ll Jold 2955 pB)| g Jgere 5 (sl
A5 el S IYD 3 403 culiS Gygods Giolojl cpl i S5
2 5l jgde ol gy i 93 (o) g e gy Joboas e S ol
¥eoop i Lacad, dlol 5 i) S (g5 o Bl VY ojlulay
Aol gy e gy Joboa cd) i (b @5 2 529 el
Wd)S asine sl lged il s SO L@ )S 90
o Bl Cdd G 0 g Cowd Ly g (ot Ogody jody cuslS
o5y 2 Aol 098 (poluly cye e So 5> &g ol b plogl

Oey $Hbwosle] ilalas
501,52 2IgLS b Gras o3l 1St (45)95E Clilos
3y9 (o) > T a8 e (55,95l o3kl b pgd )L
e Cupte )3 39250 53l podi Sl gyb cul 3 .8 plosl i
L cadls 5l S ol plad g 23,5 ealisl i (bt 0 (69liS

Ohalejl oo S olonsd= S 58 45205 - g
Table 1- Physico-chemical analysis of the experimental site soil
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Table 2- Meteorological statistics of the research farm in the 2019-2020
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Table 3- Analysis of variance (ANOVA) for morphological traits of chickpea genotypes under different sowing dates
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**ns, *, and **: indicate non-significant, significant at the 0.05 level, and significant at the 0.01 level, respectively.
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Fig. 1- Comparison of average chickpea cultivars under the effect of different sowing dates on chickpea germination
percentage
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Means, followed by similar letters, are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Fig. 2- Comparison of average pea height under the influence of different sowing dates and cultivars
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Means, followed by similar letters, are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.

olocuiinudyl YV 2,6 g (o8 adld slawi oy iy (glyld 2ae A/FA
Iy e yd a3 Ld olas oy S dae £IYY o8 a3 ld ol L AR
VY CidS Fuyls aS 0008 et e dwlie (pl )l dLil
Bl gyl ime glis AA olo )3T 5 S ol b AA oloiiu]

VY g olacn)9)8 VA g olacndyg 3 & s 2, L (g

(o5 S AL laas
g il glagu b o a8 ol L Wodly bl &y o0 guls

s (Y eds) Ad o xe BMB] o )8 adlis sliwd p sy oy
Gl glago )l o o a8 b L b pShe dwlis | fwols
= LS dlw (1:She b AA slediawl) Y cidlS )l wwuils



\F-¥ ).ub Yoyl Y ol (55 9lis ‘5.»&.:; P9 A yuiad ¥y

Capnd S =8 LD LIy (oo b)) ggenme )3 45 03)5
2y e W 4yl (pl g 039 (So)lg g oadp Mol pB)l 4
L 23,5 o Fuie S92 Ei)] 9 5 (58 5L8 dhai b ()|
cdb 5oL slaasLs s 00,5 palyd 050lSe cusly bl i

A ash ady  Cgllaels cho S 9 30,5 0 0 Sles il

Branches per plant
(=)}

6 November 11 March

OSibe duwlio (Y SS) cusly (gyld pxe glas A1 slocuiige )]
by 4o baue o408 a3ld ol oy iy a8 ol LS 2e50 B
el (Jole a5, ais 1o odgy a5y 3 33 AD (1 SSke b jopm
o255 5 Sl (T L ()l stme BB i S (sali)
by 4 Blate gy 10 200 B0 ke b g > o8 a3l Sl
W3] a5gr 3 sae A/ ol b (aali) sl o8, b oS 39 oSl

oaSCie odelcewddy guls (o cdd b (F o) cudly ()l e

5 April 29 April 22 May

Sowing date
BliSee SLCUES fu,U 40 3950 (£ 38 L dluad (pSilae dunny o - S
Fig. 3- Comparison of the average number of chickpea side branches in different sowing dates
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Means, followed by similar letters, are not significantly different at the 5% probability level- using Duncan’s Multiple Range Test.
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Fig. 4- Comparison of the average number of secondary branches in different chickpea cultivars
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Means, followed by similar letters, are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Fig. 5- Comparison of the average number of pods per pea plant in different sowing dates
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Means, followed by similar letters are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Fig. 6- Comparison of the average number of pods per plant across different chickpea varieties
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Means, followed by similar letters, are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Figure 7 - Comparison of the average weight of 100 chickpea seeds in different sowing dates and cultivars
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Means, followed by similar letters, are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Fig. 8- Comparison of average chickpea grain yield across sowing dates and cultivars
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Means, followed by similar letters are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Fig. 9- Comparison of the average biological yield of chickpea across different sowing dates
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Means, followed by similar letters, are not significantly different at the 5% probability level- using Duncan’s Multiple Range Test.
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Fig. 10- Comparison of the average biological yield across different chickpea varieties
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Means, followed by similar letter are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Fig. 11- Comparison of average chickpea harvest index in different sowing dates and cultivars
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Means, followed by similar letters, are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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