Estimation of Genetic Paramelers in Chickpea I

Similar results have also been reported by Kﬁtiyar
et al.{1977) and Govil (1980). The pods per plant
showed positive and significant genotypic
correldtion with days to maturity and grain yield
per plant indicated that late varieties will bear more
number ‘of pods per plant with more yield.
However, the days to maturity showed significant
negative correlation with thousand grain weight.

The grain yield per plant showed significant
positive correlation with the plant height. The plant
height did not show significant phenotypic
correlation with any of the characters under study
excepl the grain yield per plant. The pods per plant
had negative correlation with 1000 grain weight ,
Chand ef al. (1975) also reported that pod number
per plant was negatively correlated with hundred
grain weighl.

The most of the environmental correlation
coefficients were having negative values. However,
the grain yield per plant had significant and positive
environmental correlation with days to flower and
days to maturity, The plant height also had
significant positive correlation with days to flower.
It may finally be concluded that for selecting high
yielding genotypes, the selection based on pods per
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plant, plant height and 1000 grain weight would be
more useful,
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ABSTRACT

Forty-two crosses of cowped derived from 4 lines and 3 testers were wiilised (or heterosis
und combing ability studies for green fodder as well as gmin yield and yield components. Scope for
explailation of heterosis in cowpen was indicated with the materials studied. The highest heterotic
expression for preen fodder yield was recorded by the hybrid UPC 9201 » CO 5 (121.01 per cent)
over the standard parent CO 5. The hybrid C8§ 55 x CO 4 necorded the maximum heterotic effect
{215.34 per eent) over the standard parent for seed vield. The GCA:SCA variance ratio for all the
traits showed predominonce of SCA variance over GCA variance indicating predominance of
non-additive gene action. Among the parents, the lives UPC 9103 and UPC 9201 and the tester CO §
were found to be the best combiners. Selection of hybrids based on per se parformance. sea effevis

and heterotic ¢ffects will be effective
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Table I, Heterotle response for different characters in 42 crosses of cowpea

, Heterolle response (%) t
Characters Relntive heterosts (di) Heterabeltiosis (dii) Stondard heterosie (dlil)

Minimum Maximum Avernge Minimum Maximum  Averape  Minlmum Maximum  Average
Leaf area Index -5138 17805 6334 6754 12092 2659  -5938 12072 3067
fnﬁ;‘l’:’;?:’f“fw““h' 2342 772l 2680 2422 G098 I83B 767 9708 447
Green fodderyleld () -5D17 17834 6409  -56.02 12032 3565 -5090 (2001 3506
Drymatter yield (p) 008 17834 6408 5802 13708 3953 5091 13708 4309
Lenfstem ratio 3041 82,52 26,06 4533 2252 1141 5557 2252 -16.53
Crude protein content (%)  +11.35 d4 66 16.66 -22.74 33.68 547 -28.17 57.63 14.73
Seed yield (5) 2476 9304 3404 3836 6954 1559 3836 21534 BR49
:;Z‘Lg?;ﬁ?’ 2126 - 7644 2159 347 6696 1610 3267 12580 4657

di = Mid parent heterosis; dii = Better parent heterosis; diii = Standard parent heterosis

Information on the magnitude of hybrid vigour
should be known by the breeder for the
development of hybrids in any crop. Although
cowpea (Vigna unguiculata(L.) Walp. is highly an
autogamous plant with a strict restriction for the
heterosis breeding, the knowledge on the extent of
heterosis could help in the choice of best crosses for

selection of elite segregants in the later genérations.

Combining ability analysis provides the necessary
information on the nature of gene action governing
a character and also helps in identification of
superior parents and crosses. In the present
investigation, an attempt has becn made to assess

Table2. Best hybrids based on per se performance, sea effects and heterotic effeets

heterosis and combining ability estimates for green
fodder and seed yield components in cowpea,

MATERIALS AND METHODS

Experimental material for the study comprisec
of 42 crosses derived from 14 lines of fodder
cowpea viz, IFC 9201, UPC 9203, UPC 9202,
UPC 9201, C§ 55 UPC 9103, CS 82, UPC 287,
RFC 84-2, IFC 901, CS 91, RFC 8903, CL . 324

‘and C§ 98 three testers viz.,, CO 4, CO 5 and C

152. Crosses were grown along with their parents
in randomised block design with three replications
at the Agricultural College and Rescarch Institute,

Relative heterosis ~ Heterobeltiosis  Standard heterosis
Character Per se performance Sen effects (di) (%) (dii) (%) (dii) (%) ;
Leal area index UPC9201 xCOS5 UPCHI0IxCOS UPC901xCOS UPC9201xCOS UPC9201xCOS
- {1.13) {2.15) (178.05) (120,72) (120.72)
Specific leaf weight UPCH201 xCOS5 UPC9201xCO5 UPC9201xCOS5 UPC9201xCOS UPC90IxCOS
(mg.cm™) (676) (1.60) (77.21) (60.98) (97.08)
Green fodder yield () UPCOI03xCOS UPCO103xCOS5 UPC9201xCO5 UPC9I03xCOS UPC920l xCO5
{296.13) {111.42} (178.34) (129.32) (121.01)
Drymaotier yield (g) UPCY103xCOS5 UPC9103xCOS UPCH201xCO5 UPCOI03xCOS UPCYl03xCOS
(36.74) (14.15) (178.34) (137.08) (137.06)
Leafstem ratio UPCH0IxCOS UPC9201xCOS5 UPC9203xC152 UPC901%COS UPC920]xCOS
(3.88) {0.68) . {B2.52) (22,52} [22.52)
Crude protein content (%) CS55xCO5 CSS55xCO5 C5355xCOS5 CS55xCOS CS55xC05
(31.53) {3.34) {44.66) (33.66) (57.63)
Seed yield (g) CS55xCO4 C555xC04 CE55xCO4 C555xC0O4 C555xC04
(44.05) (11.73) (93.04) {69.54) (215.34)
Total drymatter C555xC0O4 CS55xCO4 UPC9201 xCOS5 UPC9201xCOS C555xC0O4
production (g) (77.82) (18.82) (76.44) (66.96) {125.80)

di = Mid parent heterosis; dii = Betler parent heterosis; difi = Standard parent heterosis
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“Table 3. - Analysis of variance for combining ability and magnitude of GCA and SCA varinnces

Mean sum of squares Mognitude of GCA and SCA varinnges
Character Lines x Testers GCA varionce  SCA varian o
a Lines (df = 13) Testers (df=2 ce G GCA
| el @r=2 " (4r=26) (6°GCA)  (d’SCA) & SCA
Leaf afea index 8.00%* 7.76%% 4294 0.01 211 0.0087
Specific leaf weight
B4* : 8% -0; . -

mgem?) 1.8 1.83 1,89 0.0003 0.61 0.0005
Green fodderyield (g)~  1244620%  1403237**  ° 7623.83*" 25,04 3632.67 0.0069
Drymatter yield (g) 17931 206,10+ 114,40+ 0.34 53.38 0.0064
Leafstem ratio .50 4,05* 0.31 0.01 0,60 00126
Crude protein content (%) 106.47** §5.50%* 3,70% 0.49 18,94 0.0263
Seed yield (g) 285,04 334.33%~ 37.02%* 1.27 65.65 0.0194
Tot rymitlce 782,49+ 438,00%* 168.88%* 247 13101 0,0189
production (g)

* Significant at 5 per cent level; ** Significant at 1 per cent Jevel

Killikulam during summer 1993 under irrigation,
Each genotype was sown in three rows of ‘4m
length and a spacing of 45 x 20 cm was adopled.
Leaving two border rows, five plants from the
middle one was taken for eight quantitative
observations viz, leaf area index, specific leaf
weight, green fodder yield, drymatter yield, leaf
stem ratio, crude protein content, seed yield and
total drymatter production. For seed yield, another
five plants were selected separately at random in
the same row. Crude protein contenl was
determined following micro kjeldahl N method
(Humphries, 1956). Mean data were used for
combining ability analysis following Kempthorne
(1957) model. Expression of heterosis  was
assessed in terms of deviations of mean F from
mid parent, better parent and standard parental (CO
5) values.

RESULTS AND DISCUSSION

Data on heterotic response for yield and yicld
components in 42 crosses are presented in Table 1.
Average mid and better parent helerosis were
maximum for green fodder yield, drymatter yield
and leaf arca index (64.09%, 64.08% and 63.34%).
Similar results were also reported by Kohli (1990),
Sanghi and Kandalkar (1991) and Sahoo er af
(1990), for the above iraits. Average heterosis for
leal stem ratio over beller and standard parents
were negative (-11.41%, -16.53%). Heterotic
studies revealed that the hybrids UPC 9201 x CO 5
and UPC 9103 x CO 5 were superior for green
fodder and dry matter yield, the hybrid CS 55 x CO

5 for crude protein content and the hybrid CS 55 x
CO 4 for seed yield (Table 2).

The relative estimates of variances due to
peneral and specific combining ability are
presented in Table 3, The analysis of variance
showed significant differences among the
genotypes for all the characters. The relative
estimates of GCA and SCA variances indicated that
variances due to sca effects were predominant for
all the characters studies and in turn it indicated the
predominance of non-additive gene action control
on all the traits, Similar results were reported by

Hebbal (1985).

In the present study (Table 4), there are lines
and testers with high per se performance showed
the highest significant sea effects. The line UPC
287 for leal area index (1.44), specific leal weighi
(0.49), green fodder yield (59.23) and drymatier
yield (7.08); IFC 9201 [or leaf stem ratio(0.61), CS
55 for crude protein content (6.51), seed vield
(11.69) and total drymatter production (14.54). The
tester CO 35 for leal area index (0.36), drymatter
yield (1.83), leaf stem ratio (0.35) and crude
protein content (1.65) and the tester CO 4 for sved
yield (3.09) and total drymatter production (3.45)
showed the highest per se performance and the
highest gea cffects. These findings are in close
agrecment with Dasgupta and Das (1991) who
reported that per se performance of parents helps to
provide a good indication of their combingability.
Therefore, parents identified for high per se
performance and  gea effects could be included i
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Tabled. Hest parents selected based on high per se performunce and gea effects
Charaeter Per se performance pen effects o
Lines " Testers Lines Testers
Leaf aren index C§ 55, UPC 287 COS C1s2 UPC 287, RFC £4-2 €05 Ccod
{6.30) (5.66) {3.23) (4.04) {1.44) (1,01) (0.363€0.10)
Specific leafl weight UPC 9203, UPC 287 Co4,C152 C5 91, UPC 287 cos
{mg.cm‘i}l {5.21)(4.36) (3.61)(4.29) (0.70) (D.49) (0:22)
Green fodder yicld (g) C5 55, UPC 287 C04,C 152 [UPC 287, RFC 84.2 C04,C05
(252.06)(226.53) {123.93) (161.86) (50.23) (39.35) 4,09 (15.88)
Drymatter yield (g) CS 55, UPC 287 C152,CO5 UPC 287, RFC 84-2 Cus,Co4
_ {30.24) (27.18) (19.42) (15.49) (7.08) (4.70) (1.93){0.48)
Leafstem catlo IFC 9201, C5 55 ‘COS5,C0o4 IFC 9201, CS 82 co3
(3.26)(3.19) {3.16) (3.07) {0.61)(0.33) {0.35)
Crude protein content (%) CS 55, UPC 9103 Cas,Co4 Cs 55, IFC 901 Cos
(23.59) (20.36) (20.00) (18.60) (6.51) (4.45) 11.65)
Seed yield (g) CS 55,C8 82 co4 5 55, C5 82 co4
(25.98)(23.67) (19.65) {101.69)(5.73) {3.09)
Total drymatter C5 55,0882 Co4,Cl52 8 55, UPC 287 Co4
production (g) (61.23) (54.07) {39.40) (38.29) {14.54) (11.09) {3.45)

the hybridization programme for the improvement
of respective traits.

In the present study, the crosses UPC 9103 x
CO 5 (leaf area index, green fodder yield and
drymatter yield), UPC 9201 x CO 5 (specific leaf
weight and leaf stem ratio) CS 55 x CO 4 (seed
vield and total drymatter production) having high
sca effects involving at least one parent with high
gea effect (Tables 2 and 4). These results aré in
accordance with Dasgupla and Das (1991) who
reported (he crosses that involved at least one
parent with high gea effect would be the best and
ideal for sclection and these crosses were expected
to produce segregants of fixable nature is
segregating generations {ollowing simple pedigree
method.

In the present study there was a fair agreement
between sca effects, per se performance and
heterosis (Table 2.) The cross combinations, UPC
9201 x CO 5 (specific leaf weight and leaf stem
ratio,) UPC 9103 x CO 5 (drymatter yield), CS 55
% CO 5 (crude protein content) and CS 55 x CO 4
(seed yield and total dry matter production) were
found to be superior in  per se performance, sca
effects and standard heterotic response. These
results indicated that selection based on sea effects

alone may nol always lead to correct choice of
hybrid combinations and hence selection based on
high per se performance, sca effects and hetérotic
effects will be a valuable one.
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