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Genetic analysis of quality attributes in table pea (Pisum sativum L.)
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Abstract: 10 parental diallel set was used for green pod
yield, shelling percentage, harvest index and protein
content in F, and F, generations of pea. The estimates
of gca variances were higher than sca variance for
harvest index only in F, generation while sca variances
were higher than gca variance for green pod yield in F ;
for shelling percentage and protein content in both
generations. The ratio of gca and sca indicated that
additive genes were effective for green pod yield in F,
generation and for harvest index and protein content in
both generations while non-additive genes for shelling
percentage. Parents KS 136; Azad P-3 and Azad P-1 were
found good general combiners for all the traits except
shelling percentage for AP3 in F . Cross combination
KS 226 x Azad P-1 was found good specific combiner
for green pod yield and harvest index while Azad P-1 x
Azad P-3 for protein content in both the generations.
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Introduction

Protein constitutes an important segment of human
nutrition. In India, majority of the population is
predominantly vegetarian and depends on plants for their
protein requirements. The cheapest and richest source
of plant proteins are grain legumes, known as pulses.
Pea is second most important pulse crops, which is
extensively grown throughout the world. Pea is a
multipurpose crop which is consumed in different kinds
viz. green twigs, green pods, canned peas, soup, chhola,
dhal and besan etc. The table pea is famous for its taste
and other qualities among vegetarian people in forms of
various dishes. It is also a bridge between huge gap in
the availability and requirement of protein for the human
population. Hence, the present study was aimed to select
suitable parents/crosses for quality traits through
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combining ability analysis for parents and their hybrids
in F, and F, generations.

Materials and Methods

Ten diverse genotypes of pea were crossed in all possible
combinations excluding reciprocals. The parents, their
45 each F s sand F s were sown in a randomized
complete block design with three replications at Vegetable
Research Station of C.S.A. University of Agriculture and
Technology, Kanpur. Each parents and F s in single row
and each F_s in two rows of 3m long were grown with
the spacing of 45 x 15 c¢cm between and within rows,
respectively. The observations were recorded on ten
randomly selected plants from parents and F s and 20
plants from F s in each replication. Analysis was carried
out according to Griffing (1956). After harvesting the
crop the protein in seed was determined by Kjeldahl
method (AOAC, 1965) and other characters as usual
procedure. The data were analysed by method 2 model
I of Griffmg (1956).

Results and Discussion

The analysis of variance for combining ability revealed
highly significant values both for gca and sca mean sum
of squares for all the traits in both F, and F, generations
(Table 1) indicated the existence of sufficient genetic
variability in lines and their crosses and the importance
of both additive and non-additive genetic component of
variation in the expression of these traits. These findings
are in agreement of earlier results reported by Gupta
and Singh (2004) and Singh and Singh (2003).

If both gca and sca effects are significant in combining
ability analysis, it becomes necessary to know how
important the interactions are in determining the single
cross progeny, the relative importance of gca and sca in
determining the progeny performance is better assessed
by the ratio 2s? gca/2s* gca + s* sca (Baker, 1978).
Lower value of the ratio for shelling percentage and
protein content in both generations and for green pod
yield in F| indicated the role of non-additive gene effects
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in the expression of these attributes. Similar results were
reported for shelling percentage by Srivastava et at.
(2007). For harvest index and protein content both
additive and non-additive gene effect was observed in
both generations. The parents KS-136 & Azad P-1 were
proved to be as good general combiners for all the traits
except Azad P-1 for green pod yield in F , KS 225 and
Azad P-3 for green pod yield, harvest index and protein
content, Mutant P-43 for shelling percentage were
observed good general combiners in both the generations.
These diverse parents can be used in hybridization
program depending upon the specific objectives.
Alternatively desirable multiple parents can be put into a
central gene pool to generate useful segregants (Jenson,
1970).

The performance of parent and crosses themselves give
some indication for their usefulness, long term
potentialities of them are least known at the initiation of
breeding program. If there is an agreement between
combining ability values and per se performance, it will
not be difficult to make the right choice for selection of
parents. In the absence of correlation between two, the
question regarding relative importance to be attached to
each needs to be addressed. In such conditions, more
reliance could not be put on parental mean values as an
index of their superiority for inclusion in breeding
program aimed at quality improvement (Chauhan and
Singh, 1983). But when a character mean is of desirable
status, weightage should be given to s’gca/s’sca scored
depending upon the objective and nature of the crop
(Jagdap, 1986).

The top ranking five crosses showed desirable sca
effects and high per se performance (Table 3) indicates
high x high, high x medium, medium x low and low x
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low general combining ability effects for different quality
parameters. The cross combination KS 226/ Azad P-1
exhibited good specific combiner for green pod yield
and harvest index in both generations having high x high
gca pattern. The cross combination KS 195/Azad P-3
for shelling percentage in F, and protein content in F,
exhibited desirable and significant specific combining
ability. The crosses having high x high gca coupled with
high sca effects might be produced due to involvement
of diverse parents and involvement of additive or additive
x additive types of gene interaction (Singh and Sharma,
2006).

Crosses involving high x low and low x low general
combiners in the present study having high sca effects
are of considerable interest as they might be produce
transgressive segregants if the additive effects of one
parent and complementary effect of the other act in the
same direction for maximum expression of the traits.
Similar findings have also been reported by Gadag et
at. (1999) in soyabean. The predominance of non-
additive variance leads to bias in favour of heterozygotes
in early segregating generations. Therefore, the main
objective must be to get homozygosity fast, while
reserving selection pressure for later generation in such
crosses. The single seed decent method as suggested
by Brim (1966) for 2-3 generations per years might be
more appropriate.

The results also showed that crosses are promising for
different characters. In order to utilize them effectively,
an inter-se crossing of desirable F S in all possible
combinations might be an alternative strategy. Such
multiple parent can be put into a central genetic pool
which helps in speedy recombination and will also help
in breaking tight genetic barriers if present 5 to 6

Table 1. Analysis of variance of combining ability for quality parameters in F and F, generations in table pea

S.V. d.f. M.S.S.
Green pod yield / plant (g) Shelling % Harvest index % Protein content %

gca F, 9 2741.31%* 40.14%* 101.49** 13.12%%*

F, 9 2881.16%* 22.95%* 107.14%* 23.14%*
sca F, 45 761.23%* 9.29%* 8.49%* 1.49%*

F, 45 134.86** 6.03** 7.71%* 2.24%*
Error F, 108 14.33 0.02 0.16 0.03

F, 108 8.30 0.02 0.18 0.03
o’geca F, 165.01 2.57 7.75 0.96

F, 228.85 1.41 8.28 1.74
o’sca F, 746.90 9.27 8.33 1.46

F, 126.56 6.01 7.53 2.21
(yzg/()'zgs F, 0.22 0.28 0.93 0.65

F, 1.81 0.23 1.09 0.78

** Significant at p — 0.01
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Table 2. Estimates of gca effect of parents for quality parameters in F and F, generations in table pea
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Parents Green and yield per plant (g) Shelling (%) Harvest index (%) Protein content (%)
Fi Fa Fi Fa Fi Fa Fi Fa
Rachna -6.44%* -13.53%* 2.60%* 1.31%* -4.57%* -3.66%* -1.40%* -2.54%%*
KPMR-65 -9.38%* -4.45%* 1.40%* -0.64%* -0.61%* -3.23%* -1.07%* -1 12%*
KPMR-184 -11.74%* -13.52%* 0.68** 0.80%** -4.98%* -4.95%%* -0.92%* -1.30%*
Mutant of P-43 -28.37** -29.07** 1.93%* 1.81%* -1.85%* -1.36%* -0.95%* -0.57%*
KS-136 9.78%%* 7.40%* 0.18%* 0.53%* 1.14%* 1.44%* 0.64%* 0.65%*
KS-195 -0.74 7.84%%* -0.77%* -0.71%* 2.80%* 2.55%% 1.35%* 1.80%*
KS-225 17.01%* 13.98%* 271 -1.81%* 1.27%* 1.99%* 0.62%* 0.89%*
KS-226 23.92%* 24.20%* -2.91%* -2.52%* 1.74%* 1.99%* -0.39%* -0.29%*
Azad P-1 0.96 5.49%* 0.40%* 0.71%* 2.28%%* 2.66%* 1.00%* 1.12%*
Azad P-3 5.00%* 1.65 -0.80%* 0.52%* 2.77** 2.57%* L11** 1.36%*
S.E.(gi)+ 1.07 0.62 0.001 0.001 0.01 0.01 0.002 0.002
S.E.(gi-gj)+ 2.39 1.38 0.003 0.003 0.03 0.03 0.005 0.005
** Significant at p — 0.01
Table 3. Desirable cross combinations on the basis of sca effects for quality parameters in table pea
Combination Per se performance sca effects gea effect
P, P,

Green pod yield / plant

F

KS 226/Azad P-1 201.70 34.28%* 23.92%%* 0.96
KPMR 184/KS 136 198.23 57.65%* -11.74%* 9.78%*
Rachna/ KS 225 197.30 44.20%* -6.44%* 17.01%*
KS 225/ Azad P-3 195.40 30.85%* 17.01%* 5.00%*
KS 195/KS 226 195.03 29.32%* -0.74 23.92%%*
F,

KS 226/Azad P-1 149.70 15.04%* 24.20%* 5.49%*
KS 195/ KS 225 144.80 18.02%* 7.84%* 13.98%*
KS 226/ Azad P-3 144.40 13.58%* 24.20%* 1.65
KPMR 65/ KS 226 138.77 14.05%* -4.45%* 24.20%*
KS 195/ KS 226 136.60 -0.41 7.84%* 24.20%*
Shelling %

F,

Mutant of P-43/Azad P-1 57.13 3.95%* 1.93%* 0.40%*
KPMR 65/ KS 225 56.37 6.83%* 1.40%* S2. 71
KS 195/ Azad P-3 55.23 5.96%* -0.77%* -0.80%*
Rachna/ KPMR 184 55.17 1.05%* 2.60%* 0.68%*
Rachna/ KS 195 55.13 2.47%* 2.60%* -0.77%*
F,

KPMR 184/ Mutant ofP-43 55.43 1.88%* 0.80%* 1.81%*
Mutant of P-43/ Azad P-1 55.40 1.94%* 1.81%* 0.71%*
Rachna / KPMR 65 55.37 3.76%* 1.31%* -0.64%*
Rachna / KS 136 55.17 2.40%* 1.31%* 0.53%*
Mutant of P-43/ Azad P-3 54.70 1.43%* 1.81%* 0.52%*
Harvest index

KS 226/ Azad P-1 55.43 3.22%* 1.74%* 2.28%%*
KS 226/ Azad P-3 55.30 2.59%* 1.74%* 2.77%*
KS 225/ Azad P-1 55.17 3.42%* 1.27%* 2.28%%*
KS 195/ Azad P-3 54.20 0.44%* 2.80%* 2.77%*
KS 225/ Azad P-3 53.93 1.70%* 1.27%* 2.77%*
Harvest index

F,

KS 225/Azad P-3 55.63 0.60%* 1.99%* 2.57%*
KS 226/Azad P-1 55.53 2.41%* 1.99%* 2.66%*
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KS 136/ KS 226

KS 226/ Azad P-3

KS 195/ KS 226
Protein content %

F

Azad P-1/ Azad P-3
KS 136/ Azad P-1

KS 225/ Azad P-1

KS 195/ KS 225

KS 136/ Azad P-3

F,

KS 195/ Azad P-1

KS 195/ Azad P-3
Azad P-1/ Azad P-3
Mutant of P-43/ KS 225
Mutant of P-43/ KS 195
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55.40
54.73
54.70

26.90
26.53
26.30
26.13
25.90

27.37
26.70
26.67
26.47
26.40

3.50%* 1.44%* 1.99%*
1.70%* 1.99%* 2.57%%*
1.69%* 2.55%%* 1.99%*
1.04** 1.00%* 1.11%**
1.14%* 0.64** 1.00%**
0.93%* 0.62%* 1.00%*
0.41%* 1.35%* 0.62%%*
0.39%* 0.64** 1.11%**
1.06%* 1.80%* 1.12%*
0.16%* 1.80%* 1.36%*
0.80%* 1.12%* 1.36%*
2.76%* -0.57** 0.89%*
1.78%* -0.57** 1.80%*

** Significant at p — 0.01

generation selections should be applied to whole
populations over several environments for extracting
superior lines.

RIS

HeR @ &9 A & T T SHIfere AT Bl oD Fefol
S B Hell IS adie doT WIS Uierd & 3gaifiie
faeeror g vem U4 fgcia difedl @ qewifea fear )
Iul Edid & foy fgda O § AW Jaree e
YR BT gRATOT fAf¥re TS &HdT TRIROT | 31fdrh 9T
TIT Siefeh AfMT ufaerd vd W uferd & forg < difeat
H gar 89 Bl SUN & forg v W # fafdre waoee
&THTT YAROT BT GRATIT ATHY HATST &HdT YGR0T 4§ 31fdie
R T | A Ud fAfdrse GATS er|dr UENoT & groferd
3T W Y e ® 5 89 el Suw & forg g A 4,
QUG gAdHied Ud U ufawd & fog g difeai #
fifedi & saafiie o9 fhar uvrdt o T U & v
136, JTSITE U1 1 AT Hdel 3MeiE O 3 BT Afei T uferd &
o gog i) & wisey, Il e & U omw 9
AR U T | FEROT B U 226 /3(OTE W 1, & Bell
IO AT IYS GABID, Aorme U1 1 /3mere 9 3 GiH
yfererd & fog <A difedt # s fafde waes R T |
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