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Abstract

This study was conducted with the chickpea cultivars of Isik-05, Azkan, Sari 98, Hisar, Cakwr, Aydin 92, Yasa-05,
Menemen 92, Cevdetbey, Cagatay, Aksu and two local cultivars over the experimental fields of Kahramanmarag
Eastern Mediterranean Transitional Zone Agricultural Research of Institute in 2014-2015 cropping years. Experiments
were conducted in randomized blocks design with 3 replications. Quality traits of plant height, the first pod height,
number of branches per plant, number of pods per plant, number of kernels per plant, kernel weight per plant, kernel
yield, 100-kernel weights were investigated. The differences in plant height, the first pod height, number of branches per
plant, number of pods per plant, number of kernels per plant, kernel weight per plant, kernel yield and 100-kernel
weight of the genotypes were found to be significant. Kernel yields of the genotypes varied between 425.40 - 267.93 kg
da-1 with the greatest value from Cakwr cultivar and the lowest value from Hisar cultivar.

Keywords: Chickpea, variety, yield, yield components

1. INTRODUCTION

Legumes supply 22% of plant-originated proteins and 7% of carbohydrates in human nutrition; 38%
of proteins and 5% carbohydrates in animal feeding (Wery and Grinac, 1983). Animal and plant
products constitute the primary protein sources. Dry pulses contain about 18-37% protein based on
species, cultivars, environmental conditions and growing methods, thus they have a significant
place both in human nutrition and animal feeding (Eser, 1981). Chickpea kernels have quite a high
protein contents and they constitute an important staple food in under-developed and developing
countries. Chickpea kernels contain 38.1 - 73.3% carbohydrate, 1.5 - 6.8% oil and 1.6 - 9.0%
cellulose. In terms of oil content, chickpea is the richest pulse among the edible legumes. Chickpea
protein is rich in amino acids including especially isoleucine, leucine and lysine with a great role in
human nutrition; but poor in tryptophan, methionine and cystine (Sehirali, 1988). Besides high
protein and carbohydrate contents, chickpea kernels are also rich in phosphorus, calcium and iron-
like minerals and vitamin A, B and Niacin, thus have an important place in daily diets of humans
(Smithson et al., 1985).

Previous studies conducted in regions with dominant Mediterranean climate conditions revealed
that winter sowing offered various advantages in chickpea farming such as greater kernel yields and
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availability for machine harvest as compared to the traditional summer sowing (Singh and Saxena,
1996; Singh et al., 1997). In Turkey, chickpea is generally sown in spring and kernel yields are
around 90 -100 kg/da levels. However, in Cukurova region with Mediterranean climate, winter
sowings had kernel yields of about 250 — 300 kg/da (Engin, 1989; Ozdemir et al., 1996; Anlarsal et
al., 1999; Mart, 2000). Research findings revealed that in winter sowings, plant growth and
development extended over a longer season as compared to summer sowings, plants were able to
better utilize precipitation throughout this longer period, thus had greater above-ground biomass
(biological yield) and about 50 — 100% greater kernel yields (Singh et al., 1990).

This study was conducted to present the performance of different chickpea cultivars in terms of
yield and yield components under Kahramanmaras ecological conditions and to determine the best
cultivar/cultivars for Kahramanmaras province.

2. MATERIALS AND METHODS

This study was conducted over the experimental fields of Eastern Mediterranean Transitional Zone
Agricultural Research Institute in 2014-2015 cropping years. Kahramanmaras province is located in
Mediterranean region between 37° 38’ north latitudes and 36° 37’ east longitudes and average
altitude of the province is 568 m. Mediterranean climate is dominant in the region. Winters are
warm and rainy, summers are hot and dry, day/night temperature difference is low.

Cevdetbey, Is1k-05, Azkan, Sar1-98, Cagatay, Menemen-92, Aksu, Hisar, Cakir, Aydin-92, Yasa-05
registered chickpea cultivars and two local cultivars were used as the plant material of the study.
Experiments were conducted in randomized blocks design with 3 replications. Plots were 5 m long,
row spacing was 0.70 m and on-row plant spacing was 0.10 m. Each plot had 4 rows planted. Plot
size was 3 x 0.70 m x 5 m = 10.5 m?. Manual sowing was practiced on plant rows and 3 kg N and 6
kg P were applied (18-46-0) at sowing. Throughout the growing season, manual weeding was
practiced for weed control. Plants were grown without irrigation.

At harvests, one row from each side and 50 cm from the top and bottom of the plots were omitted as
to consider side effects. Measurement, counting and blending of harvested plants were conducted
and average of measurement values were taken. Kernel yield per unit area was determined after
drying and threshing the plants. Plant height, the first pod height, number of branches per plant,
number of pod per plant, number of kernels per plant, kernel weight per plant, yield per decare and
hundred-kernel weight were determined in accordance with the methods specified in Singh et al.
(1991), Ozekinci (2014), Aktas (2017), Giirbiiz (2017) and Ciftci and Sehirali (1984). Experimental
data were subjected to analysis of variance with the use of SAS software and significant means
were compared with the use of Duncan’s multiple range test (SAS, 1999).

3. RESULTS AND DISCUSSIONS

Differences in investigated parameters of the genotypes were found to be significant. Plant height of
chickpea genotypes varied between 78.77 - 58.90 cm with the greatest value from Hisar cultivar
(78.77 cm) and he lowest value from Cagatay cultivar (58.90 cm). Plant height is positively
influenced by long precipitated vegetation season, but negatively influenced by hot and dry seasons
(Agsakalli and Olgun, 1999). Greater plant heights may also be attributed to cool season, fertile and
humid soils (Bicer and Sakar, 2007). Differences in plant heights of the genotypes might have been
resulted from plant genetics, sowing density, environmental and climate conditions throughout the
growing season (Bayrak et al., 2015). The greatest first pod height (38.60 cm) was observed in
Hisar cultivar, it was followed by Yasa-05 (37.63 cm) and Aydin (37.60 c¢cm) cultivars and the

247

http://www.natsci.upit.ro
*Corresponding author, E-mail address: cengizy@ksu.edu.tr



https://doi.org/10.47068/ctns.2021.v10i19.032
http://www.natsci.upit.ro/
mailto:cengizy@ksu.edu.tr

Current Trends in Natural Sciences
Vol. 10, Issue 19, pp. 246-251, 2021
https://doi.org/10.47068/ctns.2021.v10i19.032

Current Trends in Natural Sciences (on-line) Current Trends in Natural Sciences (CD-Rom)
ISSN: 2284-953X ISSN: 2284-9521
ISSN-L: 2284-9521 ISSN-L: 2284-9521

lowest value (25.50 cm) was observed in Cagatay cultivar. The first pod height is generally
influenced by plant genetics and environmental factors (Fehr, 1987). The cultivars with greater first
pod heights are recommended to farmers due to availability for machine harvest. The first pod
height is also influenced by plant height, cultivar, soil and climate conditions, sowing time (summer
or winter) (Bayrak et al., 2015).

Table 1. Data of plant height, first pod height, number of branches and pods per plant of Chickpea genotypes

Genotypes Plant Height First pod height  Number of Number of pods
(cm) (cm) branches per per plant
plant
Is1k-05 71.57 bed 32.30 def 3.60 bc 67.60 bcd
Azkan 70.77 cde 34.70 cd 417 a 64.93 bcde
Sar1-98 69.33 cde 32.47 def 3.87 ab 68.07 bcd
Hisar 78.77 a 38.60 a 3.67b 50.03 g
Cakir 69.97 cde 33.70 cde 417 a 59.13 fg
Aydin 72.23 be 37.60 ab 3.93ab 72.83Db
Yasa-05 76.27 ab 37.63 ab 3.30¢c 59.37 ef
Menemen 65.47 e 31.97 ef 410a 60.13 de
Cevdetbey 62.28 cde 31.70 ef 3.87 ab 63.90 cde
Aksu 72.80 bc 35.50 bc 3.93ab 51.80 fg
Yerli 1 68.80 cde 30.43f 3.67 ab 69.33 bc
Yerli 2 66.53 ed 31.03f 3.60b 48.80 g
Cagatay 58.90 f 25.50 g 2.55 bc 80.77 a
Means 69.51 3131 3.84 62.82

The greatest number of branches per plant was observed in Cakir, Azkan (4.17 branches) and
Menemen (4.10 branches) cultivars and the lowest number of branches per plant was observed in
Cagatay cultivar (2.55 branches). Bicer and Toncger (2012) indicated that plant density had
significant effects on number of branches per plant and reported decreasing number of branches
with increasing plant densities.

The greatest number of pods per plant (80.77 pods) was observed in Cagatay cultivar and the lowest
number of pods per plant (48.80 pods) was observed in Yerli 2 cultivar. Atmaca et al. (2009)
reported increasing number of pods per plant with increasing on-row plant spacings. Topalak and
Ceyhan (2015) and Ceran and Onder (2016) reported decreasing number of pods per plant with
delayed sowing dates.

The greatest number of kernels per plant (86.07 kernels) was observed in Cagatay cultivar and the
lowest number of kernels per plant (45.27 kernels) was observed in Aksu cultivar. Number of
kernels per plant is generally influenced by cultivar, sowing type and density, type of fertilizer and
fertilization time (Aktas, 2017). Number of kernels per plant also exhibit significant variations based
on the genotypes (Shrivastava et al., 1990). In terms of kernel weight per plant, the greatest value
(27.72 g) was observed in Cagatay cultivar and the lowest values were seen in Yasa-05 (19.37 g),
Aksu (19.4 g) and Hisar (19.57 g) cultivars.
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Table 2. Data for number of kernels per plant, kernel weight per plant, 100 kernel weight and kernel yield of
Chickpea genotypes

Genotypes Number of Kernel weight 100-kernel Kernel yield
kernels per plant  per plant (g) weight (g) (kg/da)
Is1k-05 57.81c 25.49 ab 43.80 bc 311.27 de
Azkan 53.69 cd 23.67 abc 44.14 bc 352.00 cd
Sar1-98 47.53 d 23.43 abc 49.75 a 312.87 ed
Hisar 46.99d 19.57 ¢ 43.07 be 267.93 e
Cakir 49.17 cd 22.20 abc 44.93 bc 425.40 a
Aydin 71.72Db 26.50 ab 35.73 cd 354.40 cd
Yasa-05 51.14 cd 19.37 ¢ 39.64 cd 411.80 ab
Menemen 52.45 cd 25.73 ab 39.61 cd 419.00 ab
Cevdetbey 46.46 d 23.07 abc 49.80 a 373.67 bc
Aksu 45.27d 19.40c 4294 ¢ 357.20 cd
Yerli 1 74.62 b 24.63 abc 34.54 de 415.00 ab
Yerli 2 68.51 b 21.77 be 31.83e 308.20 de
Cagatay 86.07 a 27.72 a 32.72 ¢ 301.13 e
Means 57.89 19.91 40.96 333.07

The 100-kernel weights of chickpea genotypes varied between 31.83 - 49.80 g with an average
value of 40.96 g, the greatest values in Cevdetbey and Sari-98 cultivars and the lowest value in
Yerli 2 cultivar. Kernel size is largely influenced by cultivar genetics and environmental factors.
Similar with the present findings, Singh and Tuwate (1980), Aydin (1988) and Sharma et al. (1988)
also reported that kernel size, thus 100-kernel weights varied with the genotypes.

Kernel yields of hte present genotypes varied between 267.93 - 425.40 kg/da with an average value
of 333.07 kg/da, the greatest value in Cakir cultivar (425.40 kg/da) and the lowest values in Hisar
(267.93 kg/da) and Cagatay (301.13 kg/da) cultivars. Differences in kernel yields of the genotypes
might have resulted from differences in environmental adaptation, soil and climate parameters
throughout the growing season (Gokkus et al., 1996; Pundir et al., 1988).

4. CONCLUSIONS

In present study, conducted in 2014-2015 cropping year at Kahramanmaras location, yield and yield
components of different chickpea genotypes were investigated. The greatest kernel yields were
obtained from Cakir, Menemen-92, Yerli 1 and Yasa-05 cultivars and these cultivars had yield
levels of greater than 400 kg/da. Apart from these genotypes, Cagatay cultivar was found to be
prominent for number of pods per plant, number of kernels per plant and kernel weight per plant.
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