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Evaluation of new genetic structures under the dimensions from Cicer 
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Abstract: Twenty-one chickpea genotypes were tested to evaluate genetic variation in some agronomic traits, heritability 
and genetic advance. The experiment was conducted in field crops during the 2018 -2019 growing season. A Randomized 
Complete Block Design (CRD) with three replications was used; data were collected for days to 50% flowering, plant 
height, number of primary branches per plant, number of secondary branches per plant, the height of the first pod from 
the ground, number of pods per plant, number of seeds per pod, biological yield per plant, seed yield per plant, harvest 
index and 100-seed weight. Analysis of variance showed a highly significant mean square difference for all traits except 
the number of pods per plant, harvest index and 100-seed weight. Genotypes (7,18) were more distinctive than the other 
genotypes in most characteristics. The high value of the genotypic coefficient of variation was found for biological yield per 
plant (29. 772), seed yield per plant (24.757) and the number of primary branches (24.849). High heritability was recorded 
for the first pod height from the ground (67.8) and plant height (60.8). High expected genetic advance as a percentage of 
the mean was estimated for biological yield per plant (41.144), seed yield per plant (39.61), and the number of primary 
branches per plant (38.382).
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Introduction
Chickpea (Cicer arientinum L.) is considered the third 

among pulses, and the world pulses production is 12%1. 
Chickpea ranks as an essential source of protein for the 
rural poor who cannot buy animal products. In Iraq, chic-
kpeas' productivity is unstable due to cultivars with a na-
rrow genetic base, which exposes them to biotic stresses 
in fencing production. Genetic diversity is needed in crop 
breeding programs to improve the productivity of cultivars 
by using the introduced germplasm one method. Informa-
tion on genetic parameters in new germplasm is needed 
to improve genetic diversity in breeding and breeding pro-
grams2. High variations in days to maturity, the number of 
plant pods and seed yield in chickpea3, plant height and the 
number of plant branches4, are decisive factors in deciding 
which traits still show high variability value by phenotypic 
and genotypic value and coefficient of variation, giving the 
idea about the amount of variability in the population, (gene-
tic status). In addition to genetic variation, heritability is an 
important parameter in the selection of specific traits, high 
heritability value in a broad sense was found in 100-seed 
weight, and the number of seed plant-1 in chickpea by (4), 
seed yield and number of branches plant F15. Estimated 
high broad-sense heritability for (6), biological yield and its 
related traits in soybean, days to 50% flowering in chickpea 
by (1),(7) found high broad-sense heritability for the number 
of branches and biological yield along with genetic advance 
in chickpea with the same traits8. Genetic variability, herita-
bility and genetic advance in chickpeas were studied, and a 

low genetic coefficient of variation for days to 50% flowering 
and plant height indicated common environmental effects 
on these traits. Heritability effects are essential in expres-
sing the reliability of phenotypic characters with high heri-
tability, which is influential in selecting such characters and 
desiring future chickpea breeding programs. The present 
study aims to determine the genetic variability, heritability 
and genetic advance in 21 genotypes of chickpeas.

Materials and methods 
The experiment was carried out in the field crops Depart-

ment. College of Agricultural Engineering Science, Duhok 
University, Iraq. In the growing season, March 2018 using, 
twenty genotypic and one check (local cultivars) were used 
in this study (Table 1). The source of genotypic seed was ob-
tained from International Center for dry Agriculture ICARDA; 
all the genotypes seeds were sown in randomized complete 
block design R C B D with three replication in three-row 4 
m long 50cm between and 20cm within the row all Agricul-
tural practices were performed recommended for chickpea 
productions Five plants selected round only for each pheno-
type to recording data of the following traits:-number of days 
to 50%vflowering, number of secondary branches per plant 
height of fresh pod.cm., number of pods per plant, number 
of seed per pods, Biological yield gm, grain yield per plant 
gm, selection index and 100 seed weight gm.
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Data were subjected to analysis of variance to define 
the phenotypic and genotypic, and environmental variance 
and coefficient of variation according to the formula sugges-
ted by (9),

Environmental variance Ơ²e=MSE
GA=KƠPh²
Where:-
K=selection intensity under 10%=1.76
Ơp=standard variance of the phenotype
h=heritability in a broad sense
GA=genetic advance.
GAM=GAlX̅*100
Where:-
GAM=genetic advanced percent of the mean
x̅=mean of population.
Genetic advance is considered high when it is more 

than 30% and 10-30%medium less than 10% low12.
The study was carried out to evaluate the performance 

of 21 new inputs derived from the International Center for 
Dry Agriculture ICARD shown in Table 1.

length of 4 m for the line and 50 cm between the line and 
another and (20 cm) between Joura and other, The fertilizer 
was added Luria (N% 46) at an average rate of (120 kg / 
e) in the first two steps after germination and the second 
at the beginning of the stage of holding flowers, and the 
amount of precipitation during the growing season. At the 
end of the growing season, the studies were carried out on 
five plants randomly selected from the experimental unit. 
The yield was estimated by harvesting the experimental unit 
plants and studying the number of days for 50% flowering, 
plant height (cm), total plant count, Qurna length (Kg/ha), 
dry seed yield (kg/ha), harvest index (%), the weight of 100 
seeds (g). The data were analyzed statistically according 
to the design of the entire random sectors (RCBD. Using 
the SAS (2004) program, genetic, phenotypic, and environ-
mental variations were estimated according to the way they 
were explained11.
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Note that k = degrees of freedom for each source (ge-
netic structures or experimental error), r = number of repli-
cates, where N = total degrees of freedom of genetic struc-
ture and experimental error and calculation of the values of 
phenotypic differences (PCV) and genotype (9), depending 
on the ranges used by(12), which is less than 10%, low, 10-
30% medium, and more than 30% high.

Table 1. Numbers, Names and Pedigrees genotypes of 
chickpea.

The land was plowed with the plowing disc plow, and 
the soil was mowed with disc harrows the twenty. On 23-12-
2014, under the demographic conditions in the fields of one 
of the farmers of the region of the province of Nineveh in the 
experiment design of the random segments full RCBD three 
replicates where the experimental unit consists of two lines 

The standard error of phenotypic variation was estima-
ted (12) according to the equation:

And to find inheritance values broadly in how they have 
been explained9. The scales described above were based 
on (1999). The inheritance values in the broad sense are 
less than 40%, 40-60% medium, and 60% or higher. 

The predicted genetic improvement was estimated 
when 5% of the plants were selected11,12 suggested the ex-
pected genetic improvement as a percentage of the mean: 
less than 10%, 10-30% medium, and more than 30% high.

The physical and genetic correlations between the 
pairs of studied traits were found as explained by using the 
Excel program and tested its significance in how it was des-
cribed10.
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Results

Analysis of variance
Analysis of variance (Table 2) for all genotypes studied 

traits showed highly significant differences in the mean 
square for all studied traits except the number of pods per 
plant, harvest index and 100seed weight; this indicates the 
high genetic variability in genotypes can be used in chic-
kpea breeding program. Similar results were obtained by 
(13–15).

Mean performance :

and high yield traits could be essential to use for genetic 
improvement of chickpea varieties; the result showed the 
tallest plant among the twenty–one genotype, found in ge-
notypes (17,18) with value (32,60) and (30.70) cm. respecti-
vely, while the shortest plants with (15.30) cm for genotypes 
(21). Regarding the number of primary branches per plant, 
genotype (8) had the highest number, with (3.50) branches 
and the lowest number for genotype (20), with (1.30) bran-
ches; for the number of secondary branches, per plant, ge-
notype (7,11) recorded the highest number with (65.8 and 
62.73) respectively with the lowest number of genotype (8) 
with (21.20). The same table showed that genotype (8), with 
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Table 2. Mean square of variance analysis for studied traits in chickpeas *And **indicating significance at levels 0.05 and 
0.01, respectively.

Table 3. Mean performance of twenty–one genotypes of chickpea for studied traits.
Showed the mean performance of Twentyone's  –ge-

notypes for studied traits, the result discovered many geno-
types earlier than the check variety for days 50% flowering 
genotypes (6 and 8) were the latest with (95,90)days res-
pectively while the genotypes18were the earliest with (64) 
days. For plant height which is one of the desirable traits 
in chickpeas which decreases lodging effect and improves 
ultimate seed yield, the genotype with modest plant height 

(32.90) cm was the highest of the first pod from the ground, 
while genotype (21) was the shortest for the same trait, for 
the number of pods per plant genotypes (7 and 16) with 
(45.4) had the highest number and lowest with (10.66) for 
genotypes (21). Regarding the number of seed per pod, 
genotypes (7 and 14) gives a maximum number of (1.75 
and 1.700) respectively, and the minimum number of seed 
per pod is recorded by genotypes (8,18) with (1.100). For 
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biological yield per plant, genotypes (20 and 2) with values 
(166.240 and 162.600g) give the highest value (166.240 and 
162.600g) provide the highest value of biological yield per 
plant and lowest for genotype (1x) with (xx.25g) the same 
table showed that genotype (x‾) had the highest value with 
(70.355)for grain yield per plant and lowest for genotype (2) 
genotype (2) with (19.330g), for harvest index genotypes 
(12) record the high value (77.377) and low value for ge-
notype (21) with (26.316). Genotype (18) records the high 
value of 100 seed weight with (46.92)g and the lowest for 
genotype (5) with (11.955); we conclude from the previous 
results that genotype (7) was more distinctive than other ge-
notypes in number of secondary branches per plant, num-
ber of pod per plant, number of seed per pod and grain yield 
per plant, followed by genotype (18) was earliest with day 
50% flowering and 100 seed weight (g). In contrast, geno-
type (8)was superior in the number of primary branches per 
plant and the highest first pod from the ground; the results 
were consistent with other researchers1,15–17. 

Illustrated some of the genetic parameters for studied 
traits, it is clear that the genetic variation was highly signi-
ficant for all traits except the number of primary branches 
per plant and number of seeds per pod; the high phenotypic  
variance as compared to genotypic variance explains the 
role of environment in the expression of the trait such value 
provides information of the extent of variability, it is clear the 

highest value of the phenotypic coefficient of variation were 
record in the number of pod per plant with (x‾2.332)100 seed 
weight (45.464)g .and biological yield per plant (44.379)
g., while the higher genetic coefficient, of variation, were 
found in natural product per plant (29.772)g.,seed yield per 
plant (24.757) g and the number of primary branches per 
plant (24.849). Similar results were observed by (18)1,19,20. 
From the same table, the heritability estimate value was 
high for the height of the first pod from the ground (67.8)
and plant height (60.8). At the same time, it was medium for 
the number of secondary branches per plant (59.6), Num-
ber of seeds per pod (49.5), biological yield per plant (45)
and grain yield per plant (59) and low for other traits. The 
results were in agreement with other researchers(13,21).
genetic advance as present of mean at 10% selection in-
tensity was high for biological yield (41.144),seed yield 
per plant (39.161)and number primary branches per plant 
(38.382). At the same time, it was low for the number of 
days 50%flowering (9.948)and medium for other traits, from 
the present study showed that the high-value heritability 
followed by the medium of expected genetic advance as 
percent value for plant height and high the first pod from 
the ground these two traits could be improved easily more 
than the other traits in the present study, a similar result was 
found by (5,13,15,22,23).

Table 4. Genetic parameters of studied traits in chickpeas.
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Discussion
In Colombia, approximately 176,000 cultivated hecta-

res benefit 52,000 families in 422 municipalities of 30 de-
partments, 

Monte Carlo Simulation Analysis (MCS)
After structuring costs, the most influential cost com-

ponent was direct labor, representing 53% of the total cost. 
The cost of culture media was 12% of the total, IMC repre-
sented 5%, and operating expenses, including administrati-
ve expenses and infrastructure, were 30% (Figure 2). 

Conclusions
Many genotypic structures of chickpeas are estimated 

in this study many characters. The mean square has a hi-
ghly significant difference for all traits except the number 
of pods per plant, harvest index and 100 seed weight. The 
genotypic coefficient variation has a high value in biological 
yield, seed yield per plant and number of primary branches. 
Heritability has a high value in the first pod and plant high. 
The expected genetic advance has a high value as percent 
in many characteristics such as biological and seed yield 
number of primary branches in the plant.   

Funding
Self-funding

Acknowledgments
In this section, we acknowledge any person who su-

pports us in completing this project.

Conflicts of Interest
There is no conflict

Bibliographic references
1. Khan R, Farhatullah KH. Dissection of Genetic Variability and 

Heritability Estimates of Chickpea Germplasm for various Mor-
phological Markers and Quantitative Traits. Sarhad J Agric. 
2011;1(27):67–72.

2. Reddy T, Babu MB, Ganesh K, Reddy MC, Begum K, Reddy 
HP NG. Genetic Variability Analysis for the Selection of Elite 
Genotypes based on Pod Yield and Quality from the Germ-
plasm of Okra (Abelmoschus esculentus L. Moench). J Agric 
Technol. 2012;8(2):639–52.

3. Aslamshad M, Pervez H, Zafar Z Z-HMNH. Evaluation of 
Biochemical Composition and Physiochemical Parameters 
of from Seeds of Desi Chickpea Varieties Cultivation in Arid 
Zones of Pakistan. Pakistan J Bot. 2009;2(41):655–62.

4. Hamdi A. Heritability and combining ability of root charac-
ters in lentil (Lens culinaris Medik). . Egypt J Agric Res. 
1992;(70):247–55.

5. Malik SR, Bakhsh A, Ahsan MA, Iqbal U IS. Assessment of Ge-
netic Variability and Interrelationship among some Agronomic 
Traits in Chickpea. Int J Agric Biol. 2009;12(1):1814 – 9596.

6. Okonkwo FA ID. Heritability and Correlation Studies of Yield 
Characters in some Soybean (Glycine Max) Varieties in Ekpo-
ma. Am J Res Commun. 2013;2325-4076.

7. Arshad, M., A. Bakhsh, M. Zubair and A. Ghafoor. Genetic 
variability and correlation studies in Chickpea (Cicer arietinum 
L.). Pakistan J Bot,. 2003;(35):605–11.

8. Khan, H., SQ. Ahmad, F. Ahmad, M.S. Khan and N. Iqbal. Ge-
netic variability and correlations among quantitative traits in 
gram. SarhadJ Agric. 2006;(22).

9. Singh RK CB. Biometrical Methods in QuantitativeGenetic 
Analysis. New Delhi-Ludhiana.: Kalayani Publishers,; 1985. 
318 p.

10. Allard RW. Principles of plant breeding. New York.: John Wiley 
and Sons, Inc.,; 1960.

11. Johanson,H.W.,Robinson HF an. comstock . R. Genotypic and 
phenotypic correlation in Soybeans and their implication in se-
lection. Agron J. 1955;(47):477–83.

12. Agarwal, V., & Ahmad Z. Heritability and genetic advance in 
triticale. . Indian J Agric Res. 1982;

13. Ali Q, Tahir MHN, Sadaqat HA, Arshad S, Farooq J, Ahsan M, 
Waseem M IA. Genetic variability andcorrelation analysis for 
quantitative traits in chickpeagenotypes (Cicer arietinum L.). J 
Bacteriol Res. 2011;1(3):6–9.

14. Kayan N AA. Association of some Characters with Grain 
Yield in Chickpea (Cicer arietinum L.). Pakistan J Bot. 
2012;1(44):267–72.

15. Zelalem Z. Evaluation of Agronomic Traits of different Haricot 
Bean (Phaseolus Vulgaris L.) Lines in Metekel zone, North 
Western part of Ethiopia. Wudpecker Journals. 2014;3(1):39–
43.

16. Oladejo AS, Akinwale RO OI. Interrelationships between Grain 
Yield and other Physiological Traits of Cowpea Cultivars. Afri-
can Crop Sci J. 2011;19(3):189–200.

17. Gul R, Khan H, Bibi M, Ain QU IB. Genetic Analysis and In-
terrelationship of Yield Attributing of Traits in Chickpea (Cicer 
arietinum L.). J Anim Plant Sci. 2013;2(23):521–6.

18. Sharma LK SD. Variability and Association Studies for Seed 
Yield and Yield Components in Chickpea (Cicer arietinum L.). 
Res J Agric Sci. 2010;1(3):209–2011.

19. Imani AA, Moosavi SS KA. Evaluation of Morphological 
and Phonological Traits of 25 Lentil Cultivars under Rain-
fed and Irrigated Conditions. Glob J Plant Eco-physiology. 
2013;2(3):83–6.

20. Shanmygam ,M.and Kalaimagal T. Genetic variability, correla-
tion and path coefficient analysis in chickpea (cicer arietinum 
L.) for yield and it components traits. Int JCurve .micro bio-
lApp.sci(2019). 2019;8(5):1801-1808.

21. Vaghela MD, Poshiya VK, Savaliya JJ, Davada BK MK. Stud-
ies on character association and path analysis for seed yield 
and its components in Chickpea (Cicer arietinum L.). Legum 
Res. 2009;32(4):245–9.

22. Kobraee S, Shamsi K, Rasekhi B KS. Investigation of correla-
tion analysis and relationshipsbetween grain yield and other 
quantitative traits in Chickpea (Cicer arietinum L.). Afr J Bio-
technol. 2010;9(16):2342–8.

23. Assefa, A.H. TDAT. B. Genetic variability, correlation and path 
analysis for Quantitative traits of seed yield, and yield com-
ponents in chickpea (cicer arietinum L.)at Maichew ,Northern 
Ethiopia. Africa J plant sci. 2018;3(12):58–64.

Evaluation of new genetic structures under the dimensions from Cicer arietinum


