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Seed size is an important yield and quality traits in groundnut. The genetic
investigations of seed size in ground nut have given contradictory results with
regards to the relative importance of additive [1, 2], non additive [3, 4] and epistatic
[5] effects. The present attempt, therefore, was made to further analyse the gene
action of seed size by triallel analysis [6-8] which provides information not only on
additive, dominance and epistasis type of gene actions but also about the order
effect of the parents in three way crosses.

Sixty three-way crosses involving six groundnut cultivars, viz.,, ICGS 44, Girnar 1,
ALR 2, JL 24, GG 2 and Co 2 were raised in RBD with three replications. Data on
seed weight were recorded on fifteen randomly selected plants. As the data were
recorded on single plant basis, twenty random seeds from each plant were picked
and their total weight recorded (Table 1). The mean data were subjected to triallel
analysis [7].

The estimates of two-line specific effect of the first kind (d;) were positive and
significant for the crosses Girnar 1 x JL 24, ICGS 44 x Co 2, ICGS 44 x ALR 2 and
ICGS 44 x GG 2 suggesting their superiority as good parents for three-way crosses.
Similarly, two-line specific effect of the second kind (S;) was the highest in the cross
ICGS 44 x ALR 2 followed by ICGS 44 x JL 24, JL 24 x Co 2 and Girnar 1 x Co2
respectively and the reciprocal effects (S;;) were positive and significant for
the crosses, GG 2 X ICGS 44, JL 24 x Girnar 1 and Co 2 x Girnar 1. These
results indicate that all the crosses except Girnar 1 x Co 2 with high two line
specific effects of second kind had invariably reciprocal differences also and
were associated with order effects in the three-way hybrids.

The estimates of three-line specific effects (Ty) were found to be highly positive
and significant in 13 combinations. In the best performing triplet (ICGS 44 x Co 2)
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Table 1. Mean values of parents, single and three-way crosses for seed weight

in groundnut

20 seed 20 seed
Parent/Crosses weight Crosses weight
&) ®)
Parents (ICGS 44 x Girnar 1) x Co 2 5.30
ICGS 44 723 (ICGS 44 x ALR 2) x Girnar 1 6.30
Girnar 1 4.47 (ICGS 44 x ALR 2) x JL 24 7.30
ALR 2 5.57 (ICGS 44 x ALR 2) x GG 2 6.76
JL 24 7.97 (ICGS 44 x ALR 2) x Co 2 7.34
GG 2 543 (ICGS 44 x JL 24) x Girnar 1 6.63
Co 2 6.70 (ICGS 44 x JL 24) x ALR 2 7.60
Single crosses
ICGS 44 x Girnar 1 6.67 (ICGS 44 x JL 24) x GG 2 720
ICGS 44 x ALR 2 5.53 (ICGS 44 x JL 24) x Co 2 7.20
ICGS 44 x JL 24 8.53 (ICGS 44 x GG 2) x Girnar 1 5.80
ICGS 44 x GG 2 5.57 (ICGS 44 x GG 2) x ALR 2 6.96
ICGS 44 x Co 2 5.67 (ICGS 44 x GG 2 ) x JL 24 9.00
Girnar 1 x ALR 2 6.77 ICGS 44 x GG 2} x Co 2 7.00
Girnar 1 x JL 24 577 (ICGS 44 x Co 2) x Girnar 1 873
" Girnar 1 x GG 2 6.53 (ICGS 44 x Co 2) x ALR 2 7.73
Girnar 1 x Co 2 5.23 (ICGS 44 x Co 2) x JL 24 8.00
ALR 2 x JL 24 7.60 (ICGS 44 x CO 2) x GG 2 7.50
ALR 2 x GG 2 5.33 (Girnar 1 x ALR 2) x ICGS 44 6.03
ALR 2 x Co 2 6.43 (Girnar 1 x ALR 2) x JL 24 6.26
JL 24 x GG 2 6.67 (Girnar 1 x ALR 2) x GG 2 6.06
JL 24 x Co 2 7.40 (Girnar 1 x ALR 2) x Co 2 7.30
GG 2 x Co 2 5.30 (Girnar 1 x JL 24) x ICGS 44 6.60
Three-way Crosses
(ICGS 44 x Girnar 1) x ALR 2 7.06 (Girnar 1 x JL 24) x ALR 2 6.76
(ICGS 44 x Girnar 1) x JL 24 6.40 (Girnar 1 x JL 24) x GG 2 8.40
(ICGS 44 x Girnar 1) x GG 2 4.66 (Girnar 1 x JL 24) x Co 2 9.50

(Table 1 Contd.)
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(Girnar 1 x Co 2) x ALR 2
1

(Girnar 1 x Co 2) x JL 24
(Girnar 1 x Co 2) x GG 2
(Girnar 1 x GG 2) x ICGS 44
(Girnar 1 x GG 2) x ALR 2
(Girmar 1 x GG 2) x JL 24
(Girnar 1 x GG 2} x Co 2
(Girnar 1 x Co 2) x ICGS 44
(ALR 2 x JL 24) x ICGS 44
(ALR 2 x JL 24) x Girnar 1

(ALR 2 x JL 24) x GG2
(ALR 2 x JL 24) x Co 2
(ALR 2 x GG 2) x ICGS 44
(ALR 2 x GG 2) x Girnar 1
(ALR 2 x GG2) x Co 2
(ALR 2 x GG 2) x JL 24

5.86
7.40
7.40
6.86
6.03
623
6.33
5.86
6.56
8.90
6.93
7.56
6.63
6.86
6.86
6.23

(ALR 2 x Co 2) x ICGS 44
(ALR 2 x Co 2) X Girnar 1
(ALR 2 x Co 2) x JL 24
(ALR 2 x Co 2) x GG 2
(JL 24 x GG 2) x ICGS 44
(JL 24 x GG 2) x Girnar 1
(JL 24 x GG 2) x ALR 2
JL 24 xGG 2) xCo2
(L 24 x Co 2) x ICGS 44
(JL 24 x Co 2) X Girnar 1
(JL 24 x Co 2) x ALR 2
(JL 24 x Co 2) x GG 2
(GG 2 x Co 2) x ICGS 44
(GG 2 x Co 2) x Girnar 1
(GG 2 x Co 2) x ALR 2
(GG 2 xCo2) xJL24

723
6.43

7.10

7.76
8.83
7.70
6.26
8.50
7.53
8.80
6.50
7.00
723
7.33
7.96
7.66

x Girnar 1, only Co 2 was a good combiner, the other two being poor combiners.
The two line specific effect of the first kind was high in ICGS 44 x Co 2. The triplet
(ICGS 44 x Co 2) x Girnar 1 was the best because of Co 2 as the grand parent,
the specific effect of cross ICGS 44 x Co 2 and the interaction of the parents in
the particular order. The order effect in three way crosses was evident in the
triplet (ICGS 44 x Co 2) x Girnar 1 which showed the highest positive three line
specific effect, but the same parents in the cross (Girnar 1 x Co 2) x ICGS 44
showed negative estimates.

The magnitude of additive genetic variance was lower than epistatic variance.
Thus predominance of epistatic components of genetic variance for seed weight has
to be kept in mind while formulating breeding procedure for peanut improvement

specially for seed weight.
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