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Introduction: Chickpea (Cicer arietinum L.) is considered as a valuable Iegume op
hlgh nutrltlonal value is well adapted to ramfed farmlng condltlons Also i

in addition to having
|mportant crops

is about 423,700 hectares and its produc ield of 413
kilograms per hectare. Developing new vagieti i i and®consumer's
desirable traits is a fundamental step towardSyi i ield, i i capabilities and
strengthening market co iti . ivation U) test, as a key step in the

e superior performance and
ar ‘Sakar’ was selected for
is study was to investigate

quality of new varieties over e
evaluation due to its promising.m
the agronomic performance a

five commercial cultivars in i

Materials and Methods: 0 cropping seasons in three locations: Urmia,

Nagadeh, and Ka&x omized i RCBD) with three replications was used to
tivar

evalua ultivars. Data collection was based on the
national tocol and pl ents and seed quality were evaluated. Post-
harvest trai seed swelling index and cooking time were measured using
standard labor variance (ANOVA) was performed to assess differences among
cultivars and mea nducted using Duncan’s multiple range test at the 5% significance
level. All statistical a ed out using SAS software

Results and Discugsion® date cultivar ‘Sakar’ was later flowering than the other cultivars with 154.4
ring time was significantly delayed compared to the average of the other
cultivars (152.7 days). ar’cultivar with a maturity period of 190.7 days was classified in the late-maturing
cultivar group along with ‘Ngsrat’ (190.2 days) and ‘Ata’ (189.8 days). The first pod height in ‘Sakar’ (20.5 cm)
was significantly higher thanthe mean of the other cultivars (17.8 cm), which is considered as an advantage for
‘Sakar’ mechanical harvesting{Sakar’ also showed high branching (7.05 branches per plant), similar to ‘Ata’
(7.0) and ‘Nosrat’ (6.77). Alth the number of pods per plant in ‘Sakar’ (39.4 pods) was significantly lower
than the average of the improved™cultivars (49.15 pods), it had the highest number of seeds per pod (1.15) and
the highest 100-seed weight of 37 g which was ranked in the highest statistical group with 100-seed weight in
Saeed (37.9 grams) and Anna (37 grams) cultivars. ‘Sakar’ also produced the highest fresh seed weight (81.3 g)
and showed a higher water absorption index (1.19%) compared to the general mean (1.12%). Its dry seed
volume (83 mL) was the highest among the cultivars. Based on the seed swelling index (2.23) and cooking time
(38.3 minutes), ‘Sakar’ was categorized as an intermediate cultivar. Overall, due to its higher first pod height
and relatively large seed size, ‘Sakar’ can serve as an efficient and promising germplasm for breeding and
production programs in regions with environmental conditions similar to the study areas.

Conclusion: The candidate cultivar ‘Sakar’ showed impressive agronomic performance in the evaluations;
higher first pod height, adequate branching and relatively large seed size were its outstanding features. In
addition, the sakar cultivar showed favorable quality traits such as higher grain fresh weight, higher water
absorption index and higher grian dry volume. Although this cultivar was ranked at an average level in terms of
grain swelling index and cooking time, the combination of all Sakar characteristics indicates that Sakar can be
used as an efficient and promising germplasm for breeding and production programs in areas with
environmental conditions similar to the experimental sites.
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Table 1- Geographical coordinates, altitude above sea level and climatic zoning in studied areas
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Table 2- Met ied areas in thelgrowth period of chickpea in 2022-2023

4;-09)‘ St gl slod ol Syl ol gloo
Urmia Urmia average Nagadeh Nagadeh average
e (°C) rainfall (mm) temperature (°C) rainfall (mm) temperature (°C)

(Month)

&* (Jan) 37 -15 35 2.0
ot (Feb) 32 0.5 30 43
sl (Mar) 9.4 42 5.3 37 10.1
020,958 (Apr) 38 15.3 37 12.5 32 16.4
Gt 35 (May) 22 20.8 27 173 24 22.4
s1s 5 (Jun) 6 27.3 12 22.8 6 28.2
x5 (Jul) 2 33.8 3 26.8 2 325
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Table 3- Meteorological statistics of the studied areas in the growth period of chickpea in 2023-2024
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(Month) Karaj Karaj average Urmia Urmia average Nagadeh  Nagadeh average
rainfall (mm) temperature (°C) rainfall (mm) temperature (°C) rainfall (mm) temperature (°C)
«° (Jan) 26 3.8 33 -2.3 31 15
oz (Feb) 24 5.6 28 0.2 26 38
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Table 5- Summary of variance analysis of studied traits in chickpea cultivars

Olyets mlie slilaz,s L aalF U g, olaal  Fasw; 090 Jsb @y elas )| Bl sl glas )| S aslsolay W e Ble sl Bl o 0l wlbas 3
S.0.vV d.f Days to flowering Maturity period Plant height First pod height Number of lateral Number of pods Number of seeds 100-seed
branches per plant per pod weight
JLs: Year (Y) 1 20742 608.04 =* 25202 = 0.76M™ 444 = 1415"™ 0033 "™ 435"
e Location (L) 2 508.33 #* 156594 ** 78429 ** 187.76 ** 136" 3465.71% 0005 ™ 1434+
OeX Jl: YXL 2 7371 * 10.33 #* 24784 = 04" 419 = 1235™ 0011 ™ 258 "™
(05X Jls) ol (YXL) B 6 0 868 703 266 101 324 0.0086 361
o3, Cultivar (C) 5 1768 ** 158 == 400.23 #* 132.13# 2345# 1396.21 ** 0049 7724 *=
w5,X Jl: YXC 5 855 ** 983 ** 37.37 122 = 572 % 20721 = 0016 " 7377 **
08,%X K CXL 10 7218 69.04 == 5165 ** 26.84 == 912 #* 179187 == 0052 4983 **
8, X 8eX Jluz CXLXY 10 1165 ** 1823 ** 2267 = 1296 ** 333 # 15523 ™ 0007 " 7047 *=*
ialesl olnil: Error 66 002 204 451 096 054 1169 0020 325
Sl s oy CV% - 092 0.75 493 534 1194 761 1303 506
- 8 oot J3 Bl W
_ ‘\ A ntinuation of Table No. 5
Sl golie byl azys wls 5 Shoe ol Qi aslo SaS > sk e > O gt (A LE o ol
S.0.V d.f Seed yield Water absorption index Dry volume Wet volume Swelling index Cooking time
JLe: Year (Y) 1 1845564 " 0.00099 " 267" 111" 0011"ms 16.29 =*
%: Location (L) 2 147994933 ** 00015 " 46.65 ** 19206 ** 0049+ 0194 s
X Jler YXL 2 918536 " 00021 " 558" 295" 0020 " 0623 M
(0KeX Jlo) Sob: (YXL) B 6 795544 0.0004 28 208 0046 245
3, Cultivar (C) 5 933087.04 ** 0077 == 36099 == 26694 == 033 4896 **
o8, X Jlo: YXC 5 200345.34 = 0.0062 " 539 M 936" 0.0099 " 064"
#3,%X ) Ke: CXL 10 918051.37 ** 00027 " 2233 14211 % 00063 " 131m
o8, X KX Jlu: CXLXY 10 131684.13 ** 00032 " 369" 1151™ 0.006 " 028"
sialosl oLl Error 66 1349525 0.0067 461 1422 0014 187
Ol pss o jor CV% - 1461 708 276 23 52 362
|_4

ns, * and **

aoy0 ) 90 Jiol mhaw jo o pxe BB 5 o e BN 5o iy 4 * g *ons
: No significant difference and significant difference at the five percent and one percent probability levels, respectively.
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Table 6- Mean comparison of chickpea traits in the levels of studied factors
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Average of studieﬁiﬁ
aslsoolaws e .sl..\.-.':\ Slass
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Studied Level Gsy) (o) Plant height (e sl Number Number ~ Number (lsa (20,3 G o) G o) (2o)®) (<o)

. (cm) . of lateral of pods of seed ; i
factors Days to Maturity First branch lant d Seed Water Dry Wet Swelling  Cooking

flowering period height ranches  perplan pege ( ?bsorpt:)"” volume volume index time

(day) (day) (cm) ™ ndex G6) — (mi) (ml) (%) (min)
J Jol: First 149.3b 182.4b 394D 18.3a 6.35a 43.8b 1.06b 3529a 7379b 1.158 a 77.6a 163.1b 227a 38.2a
Year pgo 0 Second 156.7 a 196.4a 46.6 a 18.41a 6b 459a 1.13a 35.89a 851l.2a 1157 a 77.8a 164.6 a 23la 37.3b
=51 Karaj 1416¢ 170.6 b 53.3a 238a 55¢ 65.7 a l1lla 35.8a 1348.1a 1163 a 78.1b 164.1b 2.28a 38.3a
55 ag,l Urmia 1575b 199a 44.4b 195b 6.08 b 51.1b 1.09a 36.6a 667.5b 1174 a 80.4a 169.9 a 2.29a 37.6b
Location . Nagadeh 160 a 198.6a 313c 11.7¢ 694a  17.8¢ l1la 342D 368 ¢ 113a 746c  1575c  232a 375D
e 00y 152.1e 188.6 ¢ 34.3d 13.1d 4.05d 33.2f 1.03b 32.8¢ 450.8 e 1.04d 69.9d 140.8d 2.06¢c 47.3a

Todeh mehali
& pait NoSTat 153.8 Db 190.2 a 44.7b 19.2b 6.77 ab 58.1a 1.16a 35.1b 1109.3a 123a 79.8b 168.6 b 2.30b 35.2d
né_} L. Sakar 154.4a 190.7 a 445b 20.5a 7.05a 39.4e 115a 37a 718.2d 1.19ab 83a 177 a 2.32b 38.1c
Cultivar sl Ana 152f 188.8 be 411c 17.7¢  638b  508b  107ab  37a 9454b  116bc  799b  167.7b  226b  334e
6T. Ata 153.3¢ 189.8 ab 47 a 19.6b 7a 41.8d 112 ab 33.6¢C 693.5d 1.17 bc 775¢ 164.5¢c 2.34hb 33.7e
Ao Saeed 152.5d 188.4 ¢ 46.4 a 19.7b 5.77c 459c¢ 1.07 ab 379a 850.3¢c 112¢c 76.2¢C 164.6¢c 248a 39.1d
50 Slo &5 0929 pac odidsylis dxlllas 9,50 ;g ja Folan ;o S lie By,
Comm tter levels of each studied factor indicate the absence of significant differences

AR



391 o siae BN ol lis )] o x plSe x Jlo Jlie S5 08, (e e Jlo Sl iimey gelaw 51 SME gl £ L)
ul...u.a 9 w‘ 4494 aLQ.’)‘ g.)‘).u.u dal.w.a 3.<.” u.s‘ R u...s R )\) u.»)..os 9 C; )J dy.c U'JB‘ &LQ;)‘ u;,.u...\.u (A Jj\»)
O ogdse DUE gl i)l Gl amis )3 g gy el Gl carge 55 )5 Jutae (el Lulph 45 wa e

S o8, 55 B sl YL glis ) (B Jga) aals ) e el gl )| yieS e 0355 5 o yid L (3|

onsl i) (Gupta etal., 2015) oK 5 LysS (5155 bl 2 395 50 gmma 05lSe il Sl oten Sz S
29 plal Cgllae jgboa 05380 ot 1 0Bl yie o Yo 1 o il

el oodl8l bl il 4 g b

5 Ol Slopw aiile ame sla a5 5 (5L celial @)ﬁﬁ SH)L abex
Darvishi et al., ) ww, o 355 S Jowily 1iSTos 4 Yoordgitoaizdol

Syt pllas 4> 51 oS oS 55y i

Gl (395 sloyS

B) ).».v LJ""Q\U"‘ )\b (202

\mlh&a cals

SKargj WUrmia MNagadeh

180
d i d
e e a a
f b F g bc bcb cab b
160 h i de 4 d &
| k | J k k ] 200 | of ef of ef ¢ e
n m n fg 18g
q p o h i 1j
q q q q r r q r r ij ij j ij
140 5, 180
] kl | ki k ki I
g B 160
& 120 5
£ g w
g e
B
100 [a] 120
100
80
80
60
Todeh Nosrat Sacar Ana  Ata  Saeed Todeh Nosrat Sacar Anma At Saeed 60
mehali mehali Todeh Nosrat Sacar Ana Ata Saeed Todeh Nosrat Sacar Ana Ata Saeed
First year Second year mehali mehali
First year Second year
c 7 WKeraj WUrmia W Nagadeh d * mKarsj mUrmia mNagadeh
ab ab H "
60 a be be b
g2 a 25 ce be be
b c
¢ b d
5 ] d _ d
g 50 da B e de 2 i d de ad d d
R o - 3
= £ of ef e fle < e
) e 1
b f f 8
= 40 B f f i
= -]
3 g h o | gh 3 h 2 s |
h h hileh h gh B i g gh
30 & h ghll, h gh
i hi i
i 10
20 j i
5
10
o+ o
Todeh ‘Noust: Secir A Aw  Sied Fodeh Nesi. Sacac. Ay A - Sussd Todeh Nosrat Sacar Ana  Ata  Saced Todeh Nosrat Sacar Ana  Ata  Saeed
mehali ’ : mehali ’ i mehali mehali
Frst year Second year First year Second year

85 % 50 x Jlo Blie 551 Zgtaw 5o () S (gl 1)1 5 (€) g2 1551 (D) (Tt 6 59 1(8) (IS 6 595 (5uiln Ao -) JSCi
Fig. 1- Comparison of the mean days to flowering (a), days to maturity (b), plant height (c), and first pod height (d) across the levels
of the year x location x cultivar interaction
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