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ABSTRACT

The F3, F4and Fsgenotypes of twenty chickpea crosses were made by the
International Center for Agriculture Research in the Dry Areas (ICARDA) . Two local
varieties ( Giza 195 and giza 531) were used as checks in this study. Genetic
variability , heritability in broad sense and genetic advance were estimated for
genotypes in F3 , Fsand Fs generations. Results revealed that genetic variance was
existed and significant for most traits in Fa, Fs and Fs generations. Environmental
variation was rotably high for yield and yield components ( number of pods , seeds ,
seed weight per plant and seed index) as well as seed yield ton / fed. which resulted
in relatively moderate to low heritability and genetic gain values estimated for most
characters in F3 , Fsand Fs generations. On the basis of the relatively high heritability ,
genetic coefficient of variation and expected genetic advance pronounced progress
should be expected from selection for plant height , height of first pod , number of
pods , seeds and , seed weight per plant and seed index , while moderate progress
should be expected with number of branches / plant , number of seeds/pod , flowering
, maturity date and wilt disease infection.

INTRODUCTION

Chickpea (Cicer arietinum L.) is an important food legume crop in
Egypt and all over the world. The development of high yielding and early
maturity varieties of chickpea is a main objective in chickpea breeding
programs.

In any breeding program effective selection is dependent on the
existence of genetic variability . The existence of the genetic variability in a
specific breeding population depends on germplasm included initand its
selection history (Hallauer 1981). Various authors have emphasized the utility
of estimates of variance components as a basis for predicting the response of
quantitative characters to selection in plant breeding . Selection in a given
population is based on the phenotypic value of individuals, while only a
portion of the phenotypic value is transmitted to the following generation.
Thus it is of primary importance to know the relative magnitudes of the
different components of the phenotypic value in investigations with chick pea
accessions a wide range of variation for yield. Yield components and other
characters chick pea was observed (Onkar — Singh et al (1994) ; Rao et al.
(1994) ; Khorgade et al. (1985) ;Singh et al. (1985) ; Indu — Agrawal (1986)
and Salimath et al. (1990).

Knowledge of the heritability of quantitatively inherited attributes has
bean useful as a tool for improving selection efficiency. Progress under
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selection depends on the magnitude of heritability for the trait under selection.
In chickpea widely varying estimates of heritability and genetic advance for
different characters have been reported (Agrawal and Indu Agrawal (1985) ;
Indu (1986) ; Rao et al(1994) Salimath et al. (1990) and Rajesh et al. (1988).

The purpose of the present investigation was to estimate the
genotypic , phenotypic and environmental variation , heritability and expected
genetic gain from selection for certain agronomic characters of 20 crosses in
F3. F4 and F5 generations.

MATERIALS AND METHODS

The present study, F3, F, and Fs genotypes of twenty Chickpea
(Cicer arietinum L.) crosses made by the International Center for Agriculture
Research in the Dry Areas (ICARDA) in addition to two commercial varieties
(checks) Giza 531 and Giza 195, which are partially described in Table 1.

Table (1) : The pedigree of materials used in this study.

Entry No. [Cross No. Pedigree ] Origin

1 X 92 TH 10 _|Flip 84 — 92 ¢ X Flip 90 — 126¢ ICARDA/ ICRISAT
2 X92TH73 |Fiip84-92cXFlip88-39c¢ ICARDA/ ICRISAT
3 X92TH89 (S91167 X Flip84-164¢ ICARDAV ICRISAT
4 X92TH86 |S 89 TH 78998 X Flip 88¢c ICARDA/ ICRISAT
5 ILC 3279 P ——— Erst while USSR |
6 X92TH8 |[Flip84-92cXFlip83-67c¢c ICARDA/ ICRISAT
7 X92TH22 |Flip90-103¢cXFlip84-~15¢ ICARDA/ ICRISAT
8 X92TH33 |Flip85~142cXFlip84-92c¢ ICARDA/ ICRISAT
9 X82TH72 {ILC 72 X ILC 5364 ICARDA/ ICRISAT
10 X92TH7 |Flip84-92cXFlip84-15¢ ICARDA/ ICRISAT
11 X92TH11 |Flip85-86cXFlip86-5c ICARDA/ ICRISAT
12 X 92 TH 137 |(Flip 88 —71 ¢ X Flip 83 — 72 ¢ )X Flip 86 — 5 ¢ [ICARDA/ ICRISAT
13 X92TH34 |Flip85-142c XFlip83-115¢ ICARDA/ ICRISAT
14 X 92 TH 140 |(Flip 89 — 124 ¢ X Flip 84 — 79 c)X Flip 89-11c_|{ICARDA/ ICRISAT
15 X92TH12 |Flip85-86cXFlip84-15¢ ICARDA/ ICRISAT
16 X92TH?28 IFlip85-18cXFlip84-92¢c ICARDA/ ICRISAT
17 X92TH42 |[Flip90-138cXFlip90-64c ICARDA/ ICRISAT
18 X92TH23 |[Flip90-103cXFlip83-67c¢c ICARDA/ ICRISAT
19 X82TH31 [Flip85-142c X Flip 89 - 106 ¢ ICARDA/ ICRISAT
20 X92THB80 |Flip84-33cXFlip89-67c¢ ICARDA/ ICRISAT
21 Giza 531 Local check Egypt

22 Giza 185 Local check Egypt

This work was conducted at the Experimental Farm of Gemmiza
Research Station, Gharbia Governorate , Egypt , during three successive
growing seasons started in 1899/ 2000. F; seed of each cross were grown
on Nov. 20 in three row plots replicated three times in a randomized complete
block design. The plots were 30 plants per row spaced 10 cm. apartin the
row with rows 60 cm. apart.

30 guarded plants were visually selected from each cross of F,
population. Selection was based on growth vigor, erect, growth habit and
diseases resistance. The following data were recorded, plant heightcm.
height of first pod cm. , number of branches/ plant, number of pods and
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seeds/plant, seed weight/ plant (gm.), Seed index (gm.) , number of seeds /
pod, seed weight/ fed. in ton , flowering date , maturity date and wilt disease
infection %.

The best fifteen plants in seed yield were selected from each cross of
Fs population for the following planting in F4 generation on Nov.25 2000 . F,
seed of each cross were grown in five row plots replicated three times {each
row represent one family) in a randomized complete block design and as
followed in F3 generation. At maturity 30 individual plants were selected from
each cross for recording the same data taken as F; generation. The best
fifteen plants in seed yield and other desirable traits were selected from each
cross of F, population for the following planting in Fs generation on Nov. 26
2001 as the same manner in F, generation. The same characters were
recorded in Fs generation as followed in both F3 and F4 generation.

Genetic variance {6° g) was derived from the mean squares for
genotypes and error in the regular analysis of variance by separating out the
variance components according to Burton 1952. Phenotypic ( P. C. V.) and
genotypic ( G. C. V.) coefficient of variability and broad sense heritability (h?)
estimates were calculated according to the expressions of Anand and Torrie
(1963).

The expected genetic advance Gs. Is K. H. 62 p. where K is the value
for 5 % intensity of selection and P : is the estimate of the phenotype
standard deviation among genotype means.

RESULTS AND DISCUSSION

Genotypes mean squares were significant in F; generation for all
characters studied except maturity date and wilt disease infection % Table 2.
Results presented in Tables 3 and 4 reveal significant variance among
genotypes in F, and Fs generation for different studied traits except number
of seeds per pod in F4 generation , number of branches per plant , number of
seeds per pod and maturity date in Fs generation.

Resuits in Tables 5§, 6 and 7 show that the genotypes numbers 5, 7,
8 and 16 gave the highest mean of plant height cm. and it were 93.7 , 90.0,
96.7 and 88.0 cm. respectively in F4 generation , while it were 101.7 , 95.0 ,
90.0 and 95.0 cm. respectively in Fs generation. Generally the overall mean
of genotypes for this character was higher than the two checks(Giza 195 and
Giza 531)in all three generations , however such tall genotypes might be
used as useful plant material. In general , tall plants are preferred ( unless it
leads to lodging ) since it may have more bud bearing nodes and hence
higher seed yield. Our results are in general agreement with those of Rajesh-
Mishra et al. (1988) and Rao et al. (1994).

The moderate and close estimates detected for P. C. V. and G. C.
V. suggest the small effect of environment on the expression of this character
Tables 8 , 9 and 10. Thus a selection for this character will provide a chance
of genetic improvement. Similar finding regarding coefficients of variation in
chickpea has bean reported by Arora and Jeena (1999); Rao ef al.(1994) and
Salimath et al. (1990) .
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The estimates of heritability was 82 , 57 and 38 % for F3, F, and F5
generations respectively. The expected genetic gain observed was high for
plant height 1264 , 1192 and 655 for F; , F4 and Fs generations
respectively. Rajesh et al (1988) reported that a high heritability coupled with
high genetic advance was observed for number of secondary branches/plant
, plant height , number of pods/plant, seed yield/plant , biological yield/plant
and harvest index.

Eight genotypes numbers 1,2,6,12, 15,18, 19 and 20 gave the
low values of height of first pod and it were 31.7,36.7,30.7, 31.7, 30.0,
36.0 , 36.7 and 38.3 (cm.) per plant for Fs generation. Such low range of
height of first pod might be useful in selecting genotypes characterized by
high number of pods per plant in this material.

In tables 8 , 9 and 10 coefficients of variations at both phenotypic
and genotypic levels were of high magnitude indicating wide variation in the
material for height of first pod per plant cm. Heritability values estimated for
height of first pod per plantin F3, F4 and F5 generations were 78, 70and
40% respectively. The genotypes in F3 and F 4 generations gave the highest
values for expected genetic gain of 11.52 and 11.70 respectively, while in Fs
generation it was 6.61.These results agreement with that obtained by
Jahagirdar et al (1994) and Rajesh et al (1988).

Data given in tables 5 , 6 and 7 reveal that genotypes mean for
number of branches per plantin F3 generation ranged from 7.0 to 14.8 with
an overzll mean 10.1. In F,; generation genotypes mean ranged from 5.8 to
14.5 with an overall mean of 8.9 branches per plant, whereas it ranged in Fs
generation from 5.8 to 7.5 with an overall mean of 6.6 branches per plant.
Variation was more apparent among F; and F, than among Fs genotypes.

The magnitude of environmental variation 6% ( or E. C. V.) was
generally , medium. This indicates that the genotypes vary in their sensitivity
to environmental modulations which reflected on the values of heritability
estimated for genotypes where , heritability was high in F5 and F, generations
68 and 41 % respectively , low in F5 generation 5%. Such as results suggest
that improvement may be attained by increasing number of branches per
plant when selection is practiced by Rao et al(1994) and Onkar et af (1994).

Expected genetic advance was high in F;and F4generations 3.70
and 2.47 respectively, while it was low in F5 generation 0.08. Our results are
in general agreement with those of Jahagirdar ef al(1994) and Rao et a/
(1994).

- As shown in tables 5, 6 and 7 the genotypes in F3 and Fs
generations gave the highest number of pods , seeds and seed weight per
plant (gm.). The genotypes means for number of pods per plant in F;
generation ranged from 91.8 to 207.6 with an overail mean 128.1 pods per
plant , while it ranged from 78.8 to 273.1 with an overall mean 152.9 pods per
plant in Fs generation , whereas it ranged from 41.4 to 142.3 with an overall
mean 75.9 in F,generation. Also number of seeds per plant ranged from 68.9
to 251.8 with an overall mean 140.2 in F; generation and it ranged from 79.8
to 296.8 with an overall mean 160.5 seeds per plant in F; generation. So it
was low in F4generation and ranged from 48.7 to 146.0 with an overall mean
78.9 seeds per plant.
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Seed weight per plant (gm.) was high in F; and Fs generation more
than F, generation . In F; generation seed weight per plant ranged from 18.13
to 67.5 grams with an overall mean 42.13 grams per plant and in Fs
generation ranged from 31.73 to 87.83 grams with an overali mean 49.0
grams per plant whereas it ranged from 14.07 to 54.8 grams with an overall
mean 30.5 grams per plant in F, generation. Generally the genotypes in F;,
F4 and Fs generations gave the highest values of number of pods , seeds and
seed weight in grams per plant comparing with two local checks Giza 531
and Giza 195. These results are in agreement with that obtained by Rao et a/
(1994).

Higher phenotypic coefficient variation compared with genotypic
coefficient variation was observed for number of pods, seeds and seed
weight in grams per plant in F;, F4 and Fsgenerations, moderate to high
values for environmental coefficient variation were also observed. This
indicate that these characters is sensitive to environmental fluctuations.
Heritability values were 68, 38 and 56 % for number of pods per plantin F; .
F, and Fs generations respectively. In F; F, and Fs generations it was 59, 37
and 66 % for number of seeds per plant respectively, while it was 75, 45 and
76 % for seed weight per plant (gm.) in F5, F4 and Fs generation respectively.

The values of expected genetic advance were 67.19 , 23.67 and
72.15 for number of pods per piant, 82.96 , 25.92 and 89.57 for number of
seeds per plant, 27.05, 12.59 and 26.07 for seed weight in grams per plant
in F3 , F4; and F5 generations respectively. A high values of genetic advance,
suggesting that improvement is quite possible by selecting the higher
genotypes in number of pods , seeds and seed weight in grams per plant and
these genotypes could be used in improving the trait in future programs.
These results are in agreement with that obtained by Indu (19886) ; Jahagirdar
et al (1994); Rao et al (1994) ; Salimath et a/ (1990) ; Moustafa (1993) ; Arun
et al (1998) ; Rao and Jain (1998) ; Jagannath et a/ (1999) and Shiv et a/
(2001) .

In all the three generations F; , Fsand Fs as shownintables 5,6
and 7 genotypes numbers 1,2, 6, 8, 9, 17, 18 and 20 had the highest values
for seed yield in ton per fed. , while those of genotypes numbers 12 , 16 and
20 had the lowest values . The overall mean was 1.676, 1.632 and 1.620 in
ton per fed. in F3 , F4 and F 5 generations respectively. Seed yield of
genotypes ranged from 1.083 to 2.367 , 0.990 to 2.547 and from 0.937 to
2.680 ton per fed. for F3, F, and F5 generations respectively compared with
two local checks Giza 531 ( 1.483, 1.450 and 1.343 ton/ fed. ) and Giza 195
(1.967 ,1.867 and 1.720 ton/ fed. ) in F3, F4 and Fsgenerations respectively.
in all three generations phenotypic and genotypic coefficient of variations
were relatively moderate tables 8 , 9 and 10. Great differences were also
observed between P. C. V. and G. C. V. in F, generation Table 9 revealing
the large effect of environment on the expression of seed yield ton per fed.
This character exhibited high heritability values which were 77, 83 and 75 %
in F3 , F, and Fs generations respectively , suggesting that selection for
improving this trait will be high effective.
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Also , values of expected genetic advance were low 0.52, 0.62 and
0.65 for Fy, F4 and F5 generations respectively. Similar results were obtained
by Khorgade et al (1985) ; Onkar et al (1994) ; Rao et al (1994) and Singh et
al (1985).

Two genotypes numbers 1 and 15 gave the smallest seed index
24.40 and 24.18 (gm.) in F4generation , 22.91 and 24.93 (g) in F5 generation.
This character important to selecting the genotypes had small seeds because
the consumers prefer smaller sizes varieties.

Parameters of variability phenotypic and genotypic coefficient or P.
C.V, G C. V. and E. C. V. are generally of high magnitude, showing a
narrow variation in the genotypes. Also, the relatively high heritability values
which were 68 %, 77 % and 61 % in Fy, F4 and Fs generations respectively ,
indicate that the most phenotypic variation exists among genotypes are
mainly caused by environmental factors and therefor , progress from
selection will be less effective in improving this character. The expected
genetic advance observed was high in F3, F4 and Fs generations 7.76 , 10.14
and 8.21 respectively. Similar results were obtained by Agrawal and Indu
(1985) and Khorgade et al (1985).

For number of seeds per pod as shown in tables 5, 6 and 7 the
genotypes is approximately equal to the corresponding mean in F4 and Fs
generations. In F3 generation number of seeds per pod ranged from 0.89 to
1.37 with an overall mean 1.08 seeds/pod. The low magnitudes of the three
parameters estimates of ( 62 ph, 62 gand 6% e), indicate that the variation
exists among genotypes for number of seeds per pod is little and mainly
attributed to environmental variation. The low estimates of heritability 18 %
and - 2.59 % in F4 and Fs generations as well as the low estimates of
expected genetic advance 0.085 and -5.11in F, and F5 generations were
detected., while the estimate of heritability was high in F3 generation (62 %)
and estimate of expected genetic advance was low ( 0.19 ).

In F53, F4 and Fs generations five genotypes numbers 1, 6, 12, 15 and
20 were early in flowering and maturing dates. The overall mean for days to
flowering was 92.3 in F3generation comparing to 88.1 and 92.6 in F4and Fs
generations respectively.

The overall mean for number of days to maturity was 167.1 in Fy
generation compared to 1654 and 168.1 in F, and F; generations
respectively. Seven genotypes numbers 1, 6, 12, 15, 18, 19 and 20 were
equal to two local checks ( Giza 531 and Giza 195) in number of days from
sowing to maturity in F3, F4 and Fs generations. As shown in tables 8, 9 and
10 the three variability estimates (P. C. V., G. C. V. and E. C. V.) recorded
for these two traits were of low magnitude. In spite of the two differences
detected between the estimates of P. C. V. and G. C. V. in all generations
that suggest the importance of genetic factors in the expression of these two
traits, it seems that genetic differences are not sufficient in the material.
These results are in agreement with those obtained by Agrawal and Indu
(1985) and Rao et al (1994).

Estimates of heritability in broad sense were 39, 53 and 43 % for
number of days to 50 % flowering and it were 18 , 63 and 22 % for number of
of days to maturity in Fs, F4 and Fsgenerations respectively. In facts the
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magnitude of the expected genetic advance from selection depends on the
value of heritability and the magnitude of selection differential in genotypes.
The high heritability estimate coupied with high expected genetic advance
recorded in F; generation previously mentioned in conformity with the
findings of Agrawal and Indu (1985) who suggested that heritability in such
cases may be attributed to additive gene effects.

In F3, F4 and Fs generations five genotypes numbers 2, 5, 8, 11 and
14 were more tolerant to wilt disease infection % . These genotypes gave
values of wilt disease infection % ranged between 4.0 — 5.3 % compared with
7.5 to 10.5 % for two local checks Giza 531 and Giza 195 . The overall
mean were 6.67, 6.37 % and 5.53 % for F;, F4 and Fs generations
respectively. The highest amount of seed yield (ton/ fed.) was recorded in
genotypes number 6, 8 and 9 that were moderate resistant for wilt disease.
Similar results were obtained by Singh and Reddy (1994).

Higher phenotypic coefficient variation (65.28) compared with (-
13.32) for genotypic coefficient variation was observed for wilt disease
infection % in F5 generation. The phenotypic coefficient variation was higher
than genotypic coefficient variation for this trait (60.31 to 34.81) in F 4
generation and (62.09 to 35.39) in Fs generations . Heritability in broad sense
was low in F;generation (- 0.04 %) and it was high in F4 and Fs generations
(28 and 24 % ) respectively. Expected genetic advance also reiatively
moderate to low. These character very important to selection the genotypes
that most resistant to wilt disease and used it in breeding programs.
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