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Introduction

Chickpea (Cicer arietinum L.) is considered as a valuable legume crop that, in addition to having high nutritional value,
is well adapted to rainfed farming conditions. Also, it is one of the most important crops in the semi-arid regions of the
world, and is widely cultivated in Iran. In 2023, chickpea cultivation area in Iran is about 423,700 hectares and its
production is estimated at more than 175,000 tons with an average yield of 413 kilograms per hectare. Developing new
cultivars with superior agronomic performance and desirable consumer traits is essential for increasing yield, improving
mechanization efficiency, and enhancing market competitiveness. The Value for Cultivation and Use (VCU) test is a
critical step in the registration and commercialization process, as it verifies that new cultivars outperform existing
commercial varieties in terms of agronomic performance and quality. The newly developed chickpea cultivar Sakar was
selected for evaluation based on its promising morphological and physiological characteristics. The aim of this study
was to investigate the agronomic performance and consumption-related characteristics of the "Sakar" cultivar in
comparison with five commercial cultivars in diverse climatic conditions of Iran.

Materials and Methods

This study was conducted during two cropping seasons in three locations: Urmia, Nagadeh, and Karaj. A Randomized
Complete Block Design (RCBD) with three replications was used to evaluate the candidate cultivar ‘Sakar’ alongside
five control cultivars. Data collection was based on the national VCU testing protocol and phenological traits, yield
components and seed quality were evaluated. Post-harvest traits such as water absorption index, seed swelling index
and cooking time were measured using standard laboratory methods. Analysis of variance (ANOVA) was performed to
assess differences among cultivars and mean comparisons were conducted using Duncan’s multiple range test at the 5%
significance level. All statistical analyses were carried out using SAS software.

Results and Discussion

The candidate cultivar ‘Sakar’ was later flowering than the other cultivars with 154.4 days to flowering. Sakars
flowering time was significantly delayed compared to the average of the other cultivars (152.7 days). ‘Sakar’cultivar
with a maturity period of 190.7 days was classified in the late-maturing cultivar group along with ‘Nosrat’ (190.2 days)
and ‘Ata’ (189.8 days). The first pod height in ‘Sakar’ (20.5 cm) was significantly higher than the 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). Although 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 Saeced (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.
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Conclusions

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- Meteorological statistics of the studied areas in the growth period of chickpea in 2022-2023
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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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Table 4- Physicochemical properties of soil samples in the studied areas
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Table 5- Summary of variance analysis of studied traits in chickpea cultivars
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Continuation of Table 5- Summary of variance analysis of studied traits in chickpea cultivars

a D < . vy o v ] e .
S qolio ;‘ s 5.5 Gl Qs (asls Suid v > P)?"‘i u"-”' oy ‘?Lo)
S.0.V &2 Seed yield W?ter. Dry volume obye o Co?kmg
d.f absorption index Wet volume  Swelling index fime
Jus 1 1845564 " 0.00099 "s 267" 11108 0011 16.29+
Year (Y)
"l,i": 2 147994933 = 00015 4665+ 19206+ 0049+ 0.194 s
Location (L)
"i" * it“’: 2 918536 " 00021 s 558 " 295" 0020 0623
X
(o JLu) S 6 795544 00004 28 208 0046 245
Block (Y x L)
,“’5’: 5 933087.04 == 0077 = 36099+ 26694+ 033+ 4896+
Cultivar (C)
“’i;x “JCL“: 5 200345.34 «= 0.0062 " 539 936" 0.0099 " 064"
X
“’jé * OLKA: 10 918051.37 == 00027 "s 2233+ 14211+ 00063 " 131"
X
w0 ol x JLui 10 131684.13+ 00032 s 369" 1151 " 0006 " 028 "s
CxLxY
d"‘é"’" ek 66 1349525 0.0067 461 1422 0014 187
rror
St oyt - 1461 708 276 23 52 362
CV (%)

Loy> S g doyd gy Jlesn] oy I ine B g o jime BB 3905 oty X 5 F (NS
ns, * and **: no significant difference and significant difference at the 5% and 1% probability levels, respectively.
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Figure 1- Comparison of the mean days to flowering (a), days to maturity (b), plant height (c), and first pod height (d) of chickpea across the
levels of the year x location x cultivar interaction
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Figure 2- Comparison of the mean number of pods per plant across the levels of the year X cultivar interaction (a), comparison of the mean
number of pods per plant across the levels of the location x cultivar interaction (b), and comparison of the mean number of seeds per pod of
chickpea across the levels of the location x cultivar interaction (c)
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Figure 3- Comparison of the mean number of lateral branches (a), hundred-seed weight (b) and grain yield (c) of chickpea across the levels of
the year x location X cultivar interaction
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Figure 4- Comparison of the mean dry seed volume (a) and wet seed volume (b) of chickpea across the levels of the location X cultivar
interaction
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