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 ABSTRACT 

     This study was carried out at Grdarasha field /Collage of Agricultural 

Engineering Science during 2023-2024. A factorial experiment based on 

randomized complete block design (RCBD), with three replicates, sowing 

dates (December 23th, 2023, January 17th, 2024 and February 11th, 

2024), and three varieties of chickpea (Rafidain, Gab3 and TH85) were 

implemented. Gab3 produced the highest rates of plant height and no. of 

branches plant-1. The maximum rates of plant height were found in 

sowing at December 23th, the no. of branches plant-1 at sowing on 

February 11th and fresh pods plant-1 at January 17th. From the 

interaction between varieties and sowing dates was recorded the highest 

plant by Gab3 at December 23th and maximum no. of branches was 

recorded by Gab3 at sowing February 11th and no significant effect were 

recorded for other parameters. Weight of 100 seed produced the highest 

rate for Gab3 in physiological maturity and no. of seed pod-1 recorded by 

TH85 in full maturity stage. At sowing on December 23th produced the 

highest weight of 100 seed while, on January 17th gave the maximum rate 

of no. of seed pod- in both stages. The interaction between treatments 

most of parameters recorded the maximum rate by Gab3 at December 

23th in physiological maturity and by TH85 at January 17th in full 

maturity. TH85 surpassed all varieties in the protein percentage and 

protein yield in both harvesting stages and these parameters gave different 

rates between sowing dates, also with interaction between treatments.     
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 الخلاصة 

. حًج حُفيذ حجزبت 0202إنى  0202حًج هذِ انذراست في حقم كزدة رشت / كهيت انهُذست انشراعيت خلال انفخزة يٍ            

يُايز  71، 0202ديسًبز  02يكزاراث، ثلاثت يىاعيذ نهشراعت )عايهيت بُاءًا عهى حصًيى انقطاعاث انكايهت انعشىائيت، يع ثلاثت 

اسخخذو في هذِ انخجزبت. أظهزث  HT58(، يع ثلاثت أصُاف يٍ انحًص )رافذيٍ، جاب، و)0202فبزايز  77، و0202

نُباث في انُخائج اٌ انصُف جاب اعطى أعهى يعذلاث لارحفاع انُباث وعذد انفزوع نكم َباث. وقذ وجذ أعهى يعذل لارحفاع ا

فبزايز، ونهقزوٌ انطاسجت نكم َباث في حاريخ  77ديسًبز، ونعذد انفزوع نكم َباث في حاريخ انشراعت في  02حاريخ انشراعت 

ديسًبز، وأعهى عذد  02يُايز. وقذ أظهز انخذاخم بيٍ الاصُاف و يىاعيذ أعهى ارحفاع نهُباث نهصُف جاب في  71انشراعت في 

حبت أظهزث أعهى يعذل نهصُف جاب في انُضج انفسيىنىجي،  722فبزايز. وسٌ  77يخ انشراعت نهفزوع نهصُف جاب في حار

ديسًبز، أظهز أعهى  02في يزحهت انُضج انكايم. وفي حاريخ انشراعت  HT58وسجم اعهى عذد انحبىب نكم قزَت نهصُف 

ىب نكم قزَت في كهخا انًزحهخيٍ. أظهز انخذاخم يُايز أعهى يعذل نعذد انحب 71حبت، بيًُا أعطى حاريخ انشراعت في  722وسٌ نـ 

يُايز نهُضج انكايم.  71في  HT58ديسًبز في انُضج انفسيىنىجي، ول 02بيٍ انًعايلاث أعهى يعذل نصُف جاب بخاريخ 

عهى جًيع الأصُاف في َسبت انبزوحيٍ وإَخاج انبزوحيٍ في كهخا يزحهخيٍ انحصاد، وأعطج هذِ انًعايلاث  HT58حفىق 

 ث يخخهفت بيٍ يىاعيذ انشراعت، باإضاافت إنى انخفاعم بيٍ انًعايلاث.يعذلا

 موعذ الزراعة، الحمص، الأصناف، مكونات الحاصل، مراحل الحصاد.: الكلمات المفتاحية

 

INTRODUCTION  

      Chickpea (Cicer arietinum L.) belongs to the family Fabaceae, it is a self-pollinated, diploid, 

annual grain legume crop is the most important food grain legume of South Asia and the third most 

important in the world after common bean and field pea (Kumari, 2023). In the 2021-2022 growing 

season, chickpea cultivation covered approximately 14.573 million hectares globally, India led the 

production with 10.984 million tons, accounting for 73% of the world's total chickpea output. 

Australia ranked second with 661 thousand tons, followed by Pakistan with 601 thousand tons 

(FAO, 2023). 

     Chickpea is a cheap and important source of protein for those people who cannot afford animal 

protein or who are largely vegetarian. It is also a good source of minerals (calcium, phosphorus, 

magnesium, zinc and iron), unsaturated fatty acids, fiber and β-carotene (Zhang et al., 2024). 

     A crop's growth, development, and yield can be accelerated by choosing the best sowing time 

and highly productive types. This is because sowing time affects a variety of climatic elements, 

including temperature, moisture content, and sunlight. Also, higher yields are produced by using 

suitable varieties and sowing at the right time. Yield loss in chickpea can vary between 30% and 

60% depending on genotype, sowing time, location, and climatic conditions during sowing season 

(Goud and Karunakar, 2023). 

    Varoglu and Abak (2018) in their study about five different chickpea varieties with five different 

sowing dates, resulted that, the Sezenbey variety gave the maximum yield for normal years (10th 

December sowing) and arid years (30th October sowing) with 4050 kg/ha and 610 kg/ha, 

respectively. On the other hand, the Hasanbey variety had the lowest yield of 350 kg/ha and 110 

kg/ha, respectively, in both years when sown on 20 the January. 

    Salih et al. (2018) studied different sowing dates (January 20, February 9, March 1, and March 

21), and two cultivars of chickpea (Rafidain and Gab). They found that planting at January, 20 

recorded the maximum rate of plant height, leaf area, leaf area index, dry matter, crop growth rate, 

number of primary branches plant-1, number of pod plant-1 and seed yield. As well as, sowing at 

March, 21 recorded the lowest of all above studied parameters. Also Gab variety superior the 

Rafidain variety in all characteristics studied except no. of seeds plant-1 and 100-seed weight. From 

the results of felid experiment consists of three cultivars (Himmat, Shulabh-45 and Chirag) and 

three dates of sowing November 5th, 15th and 25th, concluded that the cultivars Shulabh-45 with 

sowing on November 25th significantly increased the growth and yield parameters (Sandeep et al., 

2023). 

         The aim of this study to response of different dates of sowing in relation to different varieties, 

so as to provide wider sowing period to the farmer for the sowing of chickpea with the highest 

productivity and seed quality of the best variety in different maturity stages. 
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MATERIALS AND METHODS 

    This experiment conducted at Grdarasha Research Field, Collage of Agricultural Engineering 

Sciences, Salahaddin University – Erbil to study the effect of three sowing dates and three chickpea 

varieties on seed yield and quality in two harvesting stages, during December 23th, 2023 to June 

5th, 2024.  Grdarasha Research Field is locating at 36. 40ᵒ N, 44.10ᵒ E and at an elevation 470m 

above sea level and it is about 5 km away from the city center. Representative air – dried soil 

sample was taken form field at the depth (0-30cm), then sieved with 2mm mesh and analyzed for 

some physical and chemical properties as shown in Table (1). Minimum and maximum 

temperature, relative moisture and the amount of rain fall of field in planting season are shown in 

Table (2). 

Table 1. Some chemical and physical properties of the field soil of Grdarasha 

Soil properties Soil component 

Particle 

size distribution (g kg-1) 

Sand 384.75 

Slit 515.00 

Clay 100.25 

Texture Class Silty clay loam 

pH 7.53 

Electrical Conductivity (EC) ds m-1 0.38 

Organic Matter (%) 0.91 

Bulk density (Mg m-3) 1.45 

Total Nitrogen (N) ppm 89.17 

Total Phosphor (P) ppm 5.36 

Total Potassium (K) ppm 64.10 
*Laboratory Soil and Water Sciences Department, College of the Agricultural Engineering Sciences, University of Duhok. 

Table 2. Maximum and Minimum temperature, relative moisture and the amount of rain fall 

during the growing season 

Months 

(2023_2024) 

Air Temp. C° Relative moisture % Rainfall (mm) 

Minimum Maximum   

December 8.7 17.55 68.2 46.5 

January 7.2 14.45 72.6 66 

February 6.9 15.4 64.9 116.8 

March 9.6 19.52 113.7 71.0 

April 16.65 28.9 39.5 67.0 

May 19.4 3.55 34.45 46 

June 28.25 41.2 13.35  
*Data source: Meteorological Directory- Erbil province 

        The land was ploughed with two perpendicular lines and the soil was well softened with 

rotavator plow to erosion control and conservation of soil moisture. land divided in to plots with 

dimensions (2m × 1.5m) area, the number of rows were 6 with 30cm distance between rows and 

12cm between plants, providing a density of about (83.33 plants.m-2), with three replications 

resulting, 27 plots . 

    Three chickpea varieties (Rafedain, Gab3 and TH85) called (V1, V2 and V3), were chosen for 

this study. The seeds were sown in different dates on (December 23th, 2023, January 17th, 2024 

and February 11th, 2024) called (S1, S2 and S3) at depth of 3cm. Through the experimental period 

plants watered depending on rainfall and manual weed control repeated more than once. The 

chemical fertilizer urea (N% 46) was added with preparing the soil at a rate 50kg ha-1 and 

phosphate fertilizer was also added in the form of superphosphate (P2O5 46%) at a rate 40kg ha-1 

at planting for all experimental units (Alnori and Al-Obady, 2014). 

    Five plants were selected randomly from the middle line in each experimental unit to study the 

plant height (cm), no. of branches plant-1, no. of pods plant-1, fresh weight of pods plant-1 (g) and 
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dry weight of pods plant-1 (g). No. of seed plant-1, weight of seed plant-1 (g), weight of 100 seed 

(g) and seed yield (kg ha-1) were measured in two harvesting stage physiological maturity and full 

maturity. Seeds ground by electrical grinder for each experimental unit. A 0.3g of ground samples 

were digested by adding 10ml of concentrated H₂SO₄ and 10ml of H₂O₂ with heating for digestion 

as described by Ryan et al., (2001). The percentage of protein and protein yield (kg ha-1) in seeds 

were estimated from digested samples by kjeldahl method (Rizvi et al., 2022). 

     The experiment was designed according to factorial randomized complete block design (RCBD) 

with three replicates, comparisons between means were made using Duncan’s Multiple Range Test 

at 5% level. The statistical analysis was carried out by using SPSS (Statistical Package for Social 

Sciences) Program, version (22.0) in 2019.  

RESULT AND DISCUSSION 

     According to the results presented in Table (3) Gab3 variety recorded the highest value 

(45.335cm) of plant height and (2.433) of branches plant-1 when compared with other varieties and 

no significant differences were observed for other parameters between all varieties. From the results 

of effect of sowing dates, plant height significantly increased for the first sowing date and gave the 

maximum rate (48.889cm), while the no. of branches plant-1 significantly progressed with delay in 

the sowing time, on the other hand, the second planting date significantly produced the maximum 

weight of fresh pods plant-1 (60.689g), whereas, the lowest rate (32.578g) of this character was 

obtained by the third sowing date. The interaction effect between varieties and sowing date it also 

shows in the same table, the results observed that plant height in all varieties significantly affected 

by sowing date and the greater rate was recorded for all varieties with the first planting date, no. of 

branches plant-1 significantly increased in second variety Gab3 to (3.033) with third sowing date. 

No significant differences were obtained for other parameters for interaction between varieties and 

sowing dates . 

    These differences in genotypes of varieties are due to their toleration behaviour at both low and 

high temperature condition (Kumar et al., 2023).  The differences of the periods between sowing 

dates and that periods are located in different season effect on growth and development of the plants 

and measurements parameters are extremely sensitive to environmental factors such as, light 

intensity, growing season, day length, rainfall and temperature (Table 2) and soil properties (Table 

1). Additionally, agronomic factor like plant density, fertility and weeds also play a role (Ceyhan et 

al., 2012). 

    Table (4) clarifies the effect of sowing date on yield and yield components of three varieties of 

chickpea in two harvesting stages. Findings show significant variation in the weight of 100 seeds 

between chickpea varieties at physiological maturity, and number of seed pod-1 at full maturity. No 

significant differences were observed between the varieties for other parameters in both harvesting 

stages. At physiological maturity the number of seed pod-1 significantly increased on the first 

sowing date, while a reduction in the weight of 100 seeds was observed with a delay in sowing 

time. At full maturity, the second planting date significantly improved the parameters: no. of seeds 

pod-1, weight of seeds (g plant-1) and seeds yield (kg ha-1) by (29.255, 8.109g and 2251.529kg) 

respectively, compared to other crop sown. From the results of interaction between varieties and 

sowing dates in the physiological maturity, the highest weight of 100 seeds (35.633g) was produced 

by second variety on the first sowing and the lowest value (22.673g) with third variety and third 

sowing date. No significant effect was recorded for other parameters at this stage. The varieties 

used and the different sowing times significantly impacted the no. of seed pod-1, weight of seed (g 

plant-1) and seed yield (kg ha-1) at full maturity and the maximum values (44.400, 9.687g and 

2689.524kg) respectively, achieved by the third verity on the second sowing . 

     The variation in yield characteristics of cultivars may be related to the genetic differences and 

their response to environmental conditions (Sandeep et al. 2023). Abiotic environment factor 

include temperature, humidity, light intensity, water supply, mineral and CO2, these parameters and 

recourses that determine plant growth and differ from year to year and season to season (Schulze et 

al., 2002). The temperature fluctuation between seasons (shown in Table 2) affect plant growth 
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because temperature influences all biochemical reactions of photosynthesis and membrane integrity 

in chloroplasts (Taiz and Zeiger, 2006). 

     The data presented in Table (5) indicated that the ratio of protein and protein yield significantly 

progressed in third variety of chickpea in both harvesting stages. The time of sowing significantly 

influenced protein content and protein yield. The highest protein ratio was (24.290%) was observed 

on third sowing while, the lowest rate (22.047%) was found on second planting date at 

physiological maturity. Late sowing decreased the protein ratio and total protein at full maturity. 

Sowing different varieties of chickpea on different dates impacted the protein ratio and total protein 

in both harvesting stages. This variation among varieties might be due to differences in 

physiological traits responsible for production potential (Kumar et al., 2023). This could be caused 

by variations in the general development and growth of each individual variety, indicating increased 

photosynthesis activity. The results are similar with those found by (Choudhary et al., 2020).  
Table 3. Effect of sowing date on growth parameters of different varieties of chickpea 

The similar letters between treatment mean there are no significant differences between them using Duncan multiple 
Test at 5% level. 

Table 4. Effect of sowing date on yield and yield components of different varieties of chickpea in two 

harvesting stages  

 

T
re

a
tm

en
t

s 

Physiological maturity Full maturity 

No. of seed 

pod
-1

 

Weight 

of 100 

seed (g) 

Weight 

of seed (g 

plant
-1

) 

Seed yield 

(kg ha
-1

) 

No. of seed 

plant
-1

 

Weight 

of 100 

seed (g) 

Weight 

of seed (g 

plant
-1

) 

Seed yield 

(kg ha
-1

) 

V1 18.767 a 26.447 b 4.747 a 1318.334 a 17.511 b 26.787 a 4.787 a 1329.134 a 

V2 14.889 a 31.306 a 4.168 a 1157.639 a 17.755 b 29.807 a 5.548 a 1540.186 a 

V3 20.244 a 24.579 c 4.183 a 1161.619 a 27.211 a 26.422 a 6.016 a 1670.64 a 

S1 15.333 b 30.070 a 4.539 a 1260.449 a 16.133 b 25.039 a 3.625 b 1006.662 b 

S2 16.800 ab 27.012 b 4.486 a 1245.854 a 29.255 a 28.504 a 8.109 a 2251.529 a 

S3 21.767 a 25.249 c 4.074 a 1131.288 a 17.089 b 29.473 a 4.616 b 1281.771 b 

V1S1 17.200 a 27.083 c 4.913 a 1364.433 a 18.567 bc 24.257 a 4.217 bc 1170.135 bc 

V1S2 22.733 a 23.000 d 4.834 a 1342.494 a 19.233 bc 26.223 a 5.793 b 1608.809 b 

V1S3 16.366 a 29.256 b 4.494 a 1248.076 a 14.733 c 29.880 a 4.350 bc 1208.458 bc 

V2S1 12.700 a 35.633 a 4.313 a 1197.812 a 13.333 c 26.913 a 3.390 bc 940.940 bc 

V2S2 17.933 a 29.177 b 4.388 a 1218.732 a 24.133 b 31.120 a 8.847 a 2456.257 a 

V2S3 14.033 a 29.107 b 3.804 a 1056.371 a 15.800 bc 31.390 a 4.407 bc 1223.36 bc 

V3S1 16.100 a 27.493 c 4.390 a 1219.103 a 16.500 bc 23.947 a 3.270 c 908.912 c 

V3S2 24.633 a 23.570 d 4.236 a 1176.337 a 44.400 a 28.170 a 9.687 a 2689.524 a 

V3S3 20.000 a 22.673 d 3.923 a 1089.417 a 20.733 bc 27.1500 a 5.090 bc 1413.493 bc 

The similar letters between treatments means there are no significant differences between them using Duncan’s Multiple Test at 5% 

level. 

Treatments 
Plant height 

(cm) 

No. of branches 

plant
-1

 

No. of pods 

plant
-1

 

Fresh weight of 

pods plant
-1

 (g) 

Dry weight of 

pods plant
-1

 (g) 

V1 41.255 b 2.200 ab 20.841 a 45.444 a 23.489 a 

V2 45.335 a 2.433 a 18.073 a 46.156 a 22.956 a 

V3 44.044 a 1.889 b 22.000 a 47.511 a 23.756 a 

S1 48.889 a 1.711 b 16.711 a 45.844 ab 22.378 a 

S2 42.313 b 2.233 a 24.229 a 60.689 a 24.889 a 

S3 39.433 b 2.578 a 19.974 a 32.578 b 22.933 a 

V1S1 48.633 a 1.933 cd 20.733 a 50.600 a 24.067 a 

V1S2 39.833 ab 2.067 bcd 22.600 a 55.000 a 23.333 a 

V1S3 35.300 b 2.600 abc 19.190 a 30.733 a 23.066 a 

V2S1 49.133 a 1.633 d 13.433 a 43.800 a 21.733 a 

V2S2 44.473 ab 2.633 ab 22.953 a 61.200 a 25.000 a 

V2S3 42.400 ab 3.033 a 17.833 a 33.467 a 22.133 a 

V3S1 48.900 a 1.567 d 15.967 a 43.133 a 21.333 a 

V3S2 42.473 ab 2.000 bcd 27.133 a 65.867 a 26.333 a 

V3S3 40.600 ab 2.100 bcd 22.900 a 33.533 a 23.600 a 
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Table 5. Effect of sowing date on protein ratio in seed of different varieties of chickpea in two 

harvesting stages  

Treatments 

Physiological maturity Full maturity 

Protein % 
Protein yield (kg 

ha
-1

) 
Protein % 

Protein yield (kg 

ha
-1

) 

V1 23.273 b 306.95 a 21.640 c 286.41 b 

V2 22.457 c 259.50 a 23.510 b 355.77 ab 

V3 24.290 a 281.50 a 24.737 a 413.18 a 

S1 23.683 b 299.02 a 24.087 a 241.21 b 

S2 22.047 c 274.57 a 22.663 c 517.34 a 

S3 24.290 a 274.36 a 23.236 b 296.81 b 

V1S1 45.500 b 334.39 a 22.660 f 265.16 b 

V1S2 22.050 f 296.03 a 20.830 i 335.09 b 

V1S3 23.270 d 290.43 a 21.430 h 258.98 b 

V2S1 22.670 e 271.55 a 23.880 d 224.70 b 

V2S2 21.430 g 261.15 a 22.050 g 541.59 a 

V2S3 23.270 d 245.79 a 24.600 c 301.03 b 

V3S1 23.880 c 291.11 a 25.720 a 233.78 b 

V3S2 22.660 e 266.53 a 25.110 b 675.34 a 

V3S3 26.330 a 286.86 a 23.380 e 330.43 b 
*The similar letters between treatments means there are no significant differences between them using Duncan’s 

Multiple Test at 5% level. 

Conclusions 

    It is concluded that Gab3 variety surpassed other varieties in some of growth parameters and 

yield and yield components except the percentage of protein and protein yield were produced the 

maximum rate by TH85 variety. Sowing date on December 23th and February 11th excelled in 

plant height and no. of branches plant-1. In both harvesting stages sowing date on January 17th 

recorded highest rate of some yield and yield components. From the interactions between varieties 

and sowing dates, for all characteristics selected the maximum values with Gab3 variety on 

December 23th and for TH85 variety on January 17th in both harvesting stages. 
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