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ABSTRACT

F, progenies from an 8 x 8 full diallel cross were studied for
the 'inheritance of fruit yield and fruit and seed characters
which are important in peanut (Arachis hypogaea L.) quality
breeding. Substantial genetic variaton was observed for most
characters among parents and crosses. Presence of significant
heterotic crosses for several characters was an indication of
genetic diversity present among the parental lines. Whereas
fruit and seed traits were controlled largely by additive genetic
effects and fruits/plant and fruit weight/plant by nonadditive
genetic effects, for shelling percentage both were equally im-
portant. Estimates of general combining ability (gca) for ICGV
86564 was best for various fruit and seed traits. Other
genotypes with good gca were ICG 2379 and ICG 3043 for fruit
weight/plant and ICGV 87123 for shelling percentage. ICG
4906, ICG 7360, and ICGV 86564 showed significant maternal
effects for various traits. Significant maternal interaction effect
was evident for more than six traits in six crosses. A positive as-
sociation among fruit and seed traits, and of fruit weight/plant
with fruit number and with fruit/seed length and width should
result in progenies with larger fruit/seed size coupled with in-
creased yields.

Key Words: Groundnut, maternal effects, diallel, correlation,
hybrid vigor.

Desirable traits in India for confectionery peanut
(Arachis hypogaea L.) are large elongated seed with tap-
ering ends, pink/tan seed coat, ease in blanching, high
sugar content (sucrose), and less than 1% free fatty
acids. Development of high yielding cultivars with
these traits is the main objective in the confectionery
peanut breeding program at ICRISAT.

Several researchers have studied the genetic variation
of quantitative traits including fruit yield, and fruit and
seed characters in peanut (3, 8, 9, 11, 12, 13, 16, 17,
18). However in most of these studies, with the excep-
tion of Godoy and Norden (8) and Isleib and Wynne
(11), the parental lines did not represent the large gene-
tic variation available for confectionery traits. Study of
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the inheritance of fruit and seed traits in crosses involv-
ing genotypes with larger variation for confectionery
traits was considered desirable to gain a better under-
standing of the genetic systems controlling inheritance
of these traits.

The objectives of present investigation involving
germplasm and stable breeding lines with large vari-
ation in fruit and seed traits were to (i) characterize the
nature and magnitude of gene action controlling fruit
yield and fruit and seed characters, (ii) determine the
potential of individual parents in producing superior
lines, and (iii) determine the genetic relationship among
these traits.

Materials and Methods

Eight genotypes, ICG 4906, ICG 2379, ICG 3043, ICG 6150, ICG
7360, ICGV 86564, ICGV 87123, and ICGV 86857 with large
phenotypic variation for fruit and seed traits were used as parents in
the study (Table 1). Of these, ICG 4906, ICG 2379, ICG 3043, and
ICG 6150 are land races, ICG 7360 a high protein line originally
selected from a population of PI 262020, ICGV 86564 a high yielding
breeding line with jumbo pods, ICGV 87123 a recently released cul-
tivar in India, and ICGV 86857 an interspecific tetraploid derivative
possessing a high degree of resistance to rust (Puccinia arachidis) and
moderate late leafspot (Phaeoisariopsis personata) resistance.

These parents were crossed in a complete diallel generating 56 F,
crosses. The crosses in F, generation and eight parents were grown m
Alfisols in a randomized complete block design with three replications
at ICRISAT Center in the 1985-86 postrainy season. Plot size was one
4-meter long row with 60 x 15 cm inter- and intra-row spacing. Re-
commended agronomic practices to produce good quality peanuts
were followed which includes irrigation, basal dose of 26.2 kg P ha”,
application of gypsum 400 kg ha™ at the time of full flowering, and pro-
tection against insect pests.

Observations on mature fruit weight (fruit weight/plant) and
number (fruits/plant) were recorded on ten randomly selected com-
petitive plants/plot after drying to an 8-10% moisture level. Sub-
sequently, fruits were bulked, and a random sample of 20 fruits were
drawn to record fruit weight (g), and fruit length and width (mm).
These 20 fruits were further shelled to record seed weight (g), and
shelling percentage. Twenty randomly selected seeds were taken to
record observations of seed length and width (mm).

Statistical Analysis:

Statistical analysis was performed on plot means. Diallel analysis to
estimate various effects and interactions followed the model described
by Topham (19) which allows the estimation of maternal effects and
their interaction besides estimating general (gca) and specific combin-
ing ability (sca) effects. The model is based on method I, model 1 of
Griffing (10). The model is fixed and based on a p’ combinations in-
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Table 1. Description of eight peanut genotypes used in diallel crosses.
Other Botanical Fruit1 Fruit‘I Fruit“ 3aad1 Baed2 Baoda Fruite/ Fruit Shal ling’
Genotypes identity Origin var, waight length width weight Llength width plant weight/ (%)
(g) (mm] () )] (wm) {wm) plant(g)
ICG 4908 Ah Erecta Sri Lanka Ver, h asa 9 338 196 8 176 138 33 11 69
ICG 2379 NC Ac 15988 Bolivia Var, h aea 44 588 301 a2 294 220 24 4 73
ICG 3043 MHOW India Var. hypogaea 43 767 328 28 370 188 38
ICG 8150 NC Ac 2613 Argentina Var, h asa 48 780 335 a2 401 207 48 87
I1CG 7380 101/66/1 Zimbsbwe Var, fastigiata 33 509 321 22 264 200 16 32 e8
ICGV BB5B4 Ah 114 India Var. h aea 57 816 344 41 404 231 15 31 73
x
NC Ac 117
ICGY 87123 Robut 33-1- India Var. yulgaris 32 500 238 23 271 188 28 25 70
18-8-81
ICGV 88857 A, hypogaea India Var. hypogaes 35 660 289 26 300 198 31 36 73
x A, cardenasii
SE (#) 3 25 10 3 14 ] 11 16 4
cv (%) 8.2 4.0 3.3 13.0 5.0 5.0 28.0 28,0 6.0

1. Recorded on 20 randomly selected mature fruits from the pod bulk of the 10 randomly selected plants/plot.
2. Recorded on 20 randomly selected sound mature seeds obtained from the pods used for recording fruit traits.

volving ‘p’ parents and is described as follows:

Y =u+g+ g+t m+ s, +n +e

ij
where Y, represents the total for the cross between the ith female and
the jth male,

u = general mean,
g and g = the ith and the jth parental effects,
m, = the ith maternal effects,
s, = the genic interaction (sca) between the ith and jth
parental effects,
n = the interaction between the ith maternal effect

and the jth paternal effect and,
= an error associated with ith and jth cross.

The parental and maternal effects in this model are the main effects

P P
with a condition that £ g = 0and 3 m, = 0, whereas the
1 1

other two parameters, s.and n_, are components of the first order in-
teraction. Further, the &ondition imposed in this model is that mat-
ernal interaction ‘n.’ between the ‘ith’ maternal parent and the ‘jth’
paiernal parent and ‘n;’ the interaction between the ‘jth’ maternal
parent and the ‘ith” paternal parent is equal in size but in opposite

P P

sign to give n, + n, = 0, i.e. 5,= s, and 3 s, = % s; =
P P i=1 7 j=1

0= s n. = 3 n

ij ij’
i=1 j=1

The various parameters for each variety were estimated as follows:

u = Y..p?
my = (Y=Y Mp
gy = (Y4 + Y. 4}/ 2p-my/2=u

S” = (Vu +Yj1)/2-gi-gj-m112—mJ/Z-u
Mg = Yig=Sqym9qmggmmy-u

The genic interaction effect equals to sca effect as described in Grif-
fing’s (10) model. Maternal and parental effects thus estimated are
used to derive gca effects to determine the potential of the parent cul-
tivar in a breeding program following the formulae: g+ m/2, which
is the same as the gca effects estimated by Griffing’s method (10).

Following Al-Jibouri et al. (1) the genotypic and phenotypic corre-
lations were calculated as follows:
oP,
P’) (oP,))
where o P, is the genetic covanance between two traits, oP is the

genetic variance of the first trait, and (rP is the genetic variance of
the second trait; and

Genotypic ‘T =

Phenotypic r = oFh,,

(oPh,’) (oPh,)
where o Ph is the phenotypic covariance between two traits, and
o-Ph and U'Pil are their respective phenotypic variances. Percent
heterotic effects were estimated by the mean deviations of F, pro-
genies over the better parent in each cross.

Results and Discussion

Highly significant differences among the crosses and
parents were observed for all nine traits recorded.
While the F, progenies differed significantly for all
traits, the differences among the parents for fruits/plant,
fruit weight/plant, and shelling percentage were not sig-
nificant.

The estimates of mean squares of main effects and
their interactions are presented in Table 2. Both main
effects (parental and maternal) and their interaction ef-
fects (genic and maternal) were highly significant for
fruit weight, fruit length, fruit width, seed length, and
seed width. While for seed weight and shelling percen-
tage, genic and maternal interaction effects and parental
effects were significant, for fruits/plant and fruit weight/
plant, maternal effects as well as the interactions due to
genic and maternal effects were significant. Partitioning
of genetic variance into components of gca and sca re-
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Table 2. Analysis of variance of various effects and components of general (gca) and specific (sca) combining ability variance for nine characters
in 8 x 8 full diallel cross F, progenies in peanut.

Mean squares

Source of variance d.f.

Fruit1 Fl'uit1 Fl’ll‘lt1 Saud1 Saat'lE Snd2 Fruite/ Fruit weight/ Shul.l.'inn‘I

weight Ltength width weight length width plant plant (%)
Parental effects {g) ? 1073**  115962%*  10089** 5374+ 25396%* 3712+ 402 1287 178%*
Genic intérsction [uu] 28 26%¢ 1360%* 374%* 20** 398+* 116%* 208%* 2B1%* 29%e
Maternal effect (m) 7 17%¢ 1182%* 4129+ 7 a54%* [:<ad 453%* 348** 10
Maternal interaction [n”] 21 15%* 1802%* 178%+ 198 229%* 124%+ 155%* 167* 19%*
Rea{dual 128 4 218 34 3 83 28 a5 5
Var, (gce) 67 7234 686 33 1583 230 22 75 1"
Var, (sca) 22 1150 340 16 265 a7 163 197 18

1 and 2 - refer as described in Table 1. *, ** - significant at 0.05 and 0.01 probability, respectively.

vealed largely additive genetic effects for all six fruit and
seed characters. Nonadditive genetic effects were more
important in the cases of fruits/plant and fruit weight/
plant. For shelling percentage, both additive and non
addditive genetic effects were equally important.

Several studies reported primarily additive genetic
effects for fruits/plant, fruit length and width, fruit
yield, and shelling percentage (12, 13, 16, 17, 21). In
other studies both additive and nonadditive genetic ef-
fects were reported as controlling the expression of fruit
length, fruit and seed weight, fruits number, and fruit
yield (9, 15, 16). From a study of 6 x 6 diallel cross
based on random model, Wynne et al. (20) reported
largely additive variance for fruit length and nonaddi-
tive variance for fruit number and fruit yield. Fruit
yield was controlled by nonadditive genetic effects in
the studies conducted by Sangha and Labana (16). Such
reported variation in the inheritance of these traits may
be due to differences in the mating system, in the
method of analysis (random or fixed model) and/or in
the parental material that was used in these studies.

The results obtained from the present study indicated
the strong influence of maternal and maternal interac-
tion effects as well as genic effects in the expression of
various fruit and seed traits. The traits in the present
study represent two separate generations. The expres-
sion of fruit traits is controlled by F; genotype and its
interaction with the cytoplasm of the female parent of
the cross. Whereas the seed traits are governed by F,
genotypes and their interactions with the female cyto-
plasm. However, the expression of F, genotypes of seed
is further conditioned by the mother plant (F, plant)
which provides nutrients for the development of em-
bryo (seed).

The parental and maternal effects were estimated for
each genotype in order to determine their relative im-
portance (Table 3) along with the gca effects of the

genotypes. Significant maternal effects were observed
for seven characters in ICG 4906, for five in ICG 7360,
and for four in ICGV 86564. Other genotypes showed
maternal effects significant for one or two characters
only. Similarly ICG 4906 and ICGV 86564 had signifi-
cant parental effects for eight and seven traits, respec-
tively, followed by ICG 7360 and ICG 3043 which had
parental effects significant for six traits. It is interesting
to note that in case of ICG 4906, maternal and parental
effects were significant for fruits/plant, fruit weight/
plant, fruit length and width, and seed length and
width, followed by ICGV 86564 for fruit weight, fruit
width, and seed weight, and ICG 7360 for fruit length,
fruit width, and shelling percentage.

Prominant crosses with significant maternal interac-
tion effects were ICG 7360 x ICG 4906 and ICG 6150
x ICGV 86564 for eight characters; ICGV 86564 x ICGV
86857 for seven characters; ICG 4906 x ICG 2379, ICG
4906 x ICG 3043, and ICG 4906 x ICGV 86564 for six
characters (Table 4). Presence of significant maternal in-
teraction effects for several characters in many crosses
revealed the importance of a combination of a nuclear,
cytoplasm, or physiological interplay between the pol-
len parent and the seed parent as suggested by Topham
(19). Earlier report on the significance of non-reciprocal
maternal effects were reported for fruit length and fruit
weight by Layrisee et al. (12).

Heterosis, expressed as percent increase over the
better parent, was significant for most characters in sev-
eral crosses (Table 5). Significant negative heterotic ef-
fects were observed for fruit/seed weight and for fruit/
seed length and width. Additive genetic effects were
predominant for these traits. For fruits/plant and fruit
weight/plant, several crosses showed significant positive
heterotic effects, probably due to predominance of non-
additive genetic effects. Presence of appreciable amount
of heterotic effects for most of the characters in these
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Table 3. Parental (g) and maternal (m) effects and general combining ability effects (gca) for nine characters in 8 x8 8 full diallel cross F, pro-

genies in peanut.

Genotype Effects Fru‘lt“ Fru1t1 Fruit1 SQad1 Sead2 Saeﬂ2 Fruite/ Fruit Shalling1
weight Llength width weight length width plant weight/plant (x)
ICG 7380 Parental effsct - 0.9 - 27,5%* 22,0%* - 2,0* - 8,3%* - 4.,p* - 0.7 - 8.0* - 4,5%*
Maternal effact 3.0* 25,1** 10.4%* 0.3 4.4 4.8 - 8.6* 2.8 - 2.6*
gca effect 0.5 - 14.8 27 .2%* -1,8%% -~-7.1% -1.8 - 5,1%* - B.7%* - 5.8%%
ICG 4808 Parental effect -16.9** -161,3%* —47 .5%* =11.4%% -73.4%* -29.7%* - 4.6* -23.8%* 0.8
- Maternal effect - 3,1* - 22.2¢ -15,2%* - 2.1 - 8,8* - 8.6* 20,1** 10.9* 0.0
gca effect -18.4%* -172,3%* -55,4%* -12.4%* -77.8%* -34.1%* 5,4%* -18,7%* 0.8
ICG 2378 Perental sffsct 5,1%* - 3.8 10.8%* 4,2%¢ - p7 10.8%¢ 2.8 9.5* 1.8¢
Maternal effect 0.8 - 4.8 - 7.8% B.9 - 4,9 5.1 - 5.2 - 0.8 0.7
gca effect 5.4** - 8.4 8,8%* 4,6%* - 5,2** 13.4%* 0.3 9,20 2,00¢
ICG 3043 Parental effect 1.7¢ 52,9%* 13.4%* 0.5 15,7** - 1.8 5.7% 12.3%* -1.4
Maternal effect - 0.1 18.8* -2.4 - 0.1 17.3** - 2.7 - 8.7 - 8.4 - 0.8
gca effect 1.6%* 62,3%* 12,2%* 0.5 24,3%% - 3, p%* 2,4 8,1%* - 1.7%
ICG 6150 Parental effect 3.2¢* 71.7%* 13,.9%¢ 1.4 41,6%* 1.2 3.8 6.8 2,0¢
Maternel effect - 1.23 - B6.20 - 2.8 -1.3 - 0.7 - 0.8 -11.9%* -10.9* -1
gca effect 2.5%* 68.5%* 12.6%* 0.7 41,3%* 0.8 - 2.0 1.6 - 2.7%
1CGV 88564 Parental effect 8.1%¢* 92,5%* 8,3%** 6.0** 44,8%* 12.8** 10.9** - 5.8 1.0
Maternal effect 2.7% 13.4 18.5%** 2.2¢ 5.5 2.7 4.7 15.6%* 0.6
gca effect 8,4%* 99,6%* 16.6%* 7.00¢ 47 .5** 13.8%* - g, 5% 1.9 1,3%¢
ICGV 87123 Parental effect 0.0 - 37.8%* -21,3%* 1.1 -20,1** B.5%* 2.1 5.7 3.6%*
Maternal effect -~ 0.8 - 17.4* 4.8 0.7 - 0.1 1.7 - 1.0 -7.8 2,7¢
gca effect - 0.4 - 48,5%* -18.8%* 1.4%* —20,0%** 7.4%* 1.6 1.7 4,8%¢
ICGV 88857 Parental effect - 0.3 13.0* 0.5 0.1 3.5 4,7* 1.8 8.1 1.0
Maternal effect - 1.0 - 8.7 - 3.5 - 0.7 -12.8* -2 8.8 - 0.4 0.4
gca effect - 0.8 8,7%* - 1.2 - 0.2 - 2.9 3.6%* 5,9 2.9 1.29¢
SE parental [g] 0.8 4.8 1.8 0.8 2.6 1.8 2.2 3.0 0.8
SE maternal (m) 0.9 6.9 2.7 0.9 3.7 2.5 3.1 4,3 1.1
SE gca effects [91) 0.5 3.4 1.3 0.4 1.8 1.2 1.6 2.1 0.5
SE gca effects [9‘1—9.]) 0.7 5.2 2.0 0.7 2.8 1.8 2.4 3.2 0.8

1 and 2 - refer as described in Table 1. *, ** - significant at 0.05 and 0.01 probability, respectively.

crosses was an indication of the fact that the parental
lines involved in this study were genetically diverse.
Further, significant differences in heterotic effects be-
tween straight and reciprocal crosses indicated the in-
fluence of cytoplasm and its interaction with nuclear
genes in the manifestation of hybrid vigor. Heterosis for
yield and its components in peanut was also reported by
earlier workers (2, 3, 4, 7, 11, 18).

General combining ability effects were estimated to
determine the breeding potential of each parent (Table
3). A breeding line, ICGV 86564, had the best gca for
length, width, and weight of the seed and fruit. ICG
2379 and ICG 3043 had the best gca for fruit weight/
plant. ICGV 87123 had the best gca for shelling percen-
tage. The best combiners for fruits/plant were ICG 4906
and ICGV 86857.

Character association among fruit and seed traits and
with fruit yield per se were determined (Table 6). Fruit
length and width and seed length and width were posi-
tively associated (P=0.01) with each other and also with

fruit and seed weight which revealed that selection for
large fruit size should result in progenies with higher
fruit and seed weight. Fruits/plant and fruit weight/
plant were positively associated (P=0.01). Similar as-
sociations between fruit and seed size and number of
fruits and fruit weight/plant were also reported from
other studies (6, 12, 14). The positive association be-
tween fruit weight/plant and fruits/plant, and of fruit
weight/plant with all fruit and seed characters
(P=0.01), which was also reported by other workers (5,
13), indicated that selection for higher fruit weight or
seed weight should lead to progenies with higher
number of fruits and fruit yield. Fruits/plant on the
other hand was negatively associated with all fruit and
seed characters. Shelling percentage was negatively as-
sociated with fruit length (P=0.05) and width (P=0.01)
and positively (P=0.01) with seed weight and seed
width indicating that selection of progenies with higher
seed weight and width may improve the shelling per-
centage. However, it is difficult to explain why fruit
width was negatively correlated with shelling percen-
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Table 4. Maternal interaction effects (nﬁ) for nine characters in 8 x8 8 full diallel cross F, progenies in peanut.

Crosses Frutt!  Fruit'  Frutt!  Seed! Seed®  Seed®  Fruite/ Fruit Shalling'

weight Length width waight length width plent waight/plant (%)
ICG 7360 x ICG 4808 11,.01%* 71.16%* 34,.84%* 8.05%* 28,33%* 37.18** 28.06%* 8.88 7.683%¢
IC6 7360 x ICB 2379 2.38 32,96%* 17.41%* - 1.35 11.66* - 0.14 1.52 2.41 - 5,84%*
ICG 7360 x ICE 3043 - 0.56 -84,71%* 17.71%¢ - 2,32 -35,29¢* 8.27* - 7.85 10.38 - 3.88*
IC6 7380 x ICG 6150 1.12 29,31** 5.58 - 0.62 1.687 0.35 8.64 7.31 - 3.41*
ICG 738D x ICGV 88564 - 1.37 28,98** - 4,08 - 2,18 4,48 - 1.14 - 8.58 -10.38 - 2.28
IC8 7360 x Icev 87123 9.,98%* 101.89** - 3,38 2.07 9.96* - 0.48 - 0.81 11.88* - 9.26%¢
IC6 738D x ICGV 88857 1.32 21.06* 15.10** -~ 1.20 14.31** - 5.71 -35.680** 8.54 - 4,71%*
IC6 4808 x IC6 2378 - 3.,80** -19,04* -14,89** - 2.70* - 2.00 14,00%* 26.79%* 11.48 0,65
IC6 4908 x IC6 3043 - 2.69* -37.21* ~16.44%* - 1,37 -20.85** - 4,41 33.86%* 21,.,43%* 2.38
ICG 4806 x ICG 8150 - 0.42 -13.52 - 9.38* 0.51 - 2.12 4.50 20.16%* 9.71 3,55*
IC6 4808 x ICBV BB564 - 4.,10** -29.18%* -25,54%* - 2,58* -44.54* - 4,83 11.42¢ -1.77 1,58
IC6 4806 x ICGV 87123 - 1.80 - 5.94 -11.719%* - 1,75 - B,b2 - 8,33* 24,82%* 19,.682¢¢ - 0,56
ICG 4808 x ICGV B8857 - 0.84 - 1.94 -10.37%* - 0.54 2.14 - 4,39 18,00%* 10.60 0.18
IC6 2379 x ICG6 3043 - 0,37 - 4,83 - 1.21 - 0,78 - B.12 1.82 - 0.66 7.81 - 41.02
ICS 2379 x ICG 6150 - 0.38 —20,48%* 2.00 0.80 -10.28* 4,50 - 1.64 - 5.60 2,36
ICG 2379 x ICGV 86584 0.22 -40,88%* -58.88%* 0.70 -15.87%* 9.66** - 1.50 - 2.08 0.84
ICG 2379 x ICGV 87123 0.88 830.27%* - 4.81 - 0.25 - 0.688 0.83 -1.76 5.88 - 2.08
ICG 2378 x ICBY 86857 3.13* 11.27 1.18 2.84* 5.31 9.80%* - 7.56 1.12 0,49
ICG 3043 x ICG 6160 -1.91 4.36 3.04 - 2.21 14.00%* -12,431%* 4.54 10.41 - 3.09*
1C6 3043 x ICGV 88564 - 1.85 11.52 - B.77¢ - 1,53 29.58** - 2.68 - D.28 -13.38* - 0.98
ICG 3043 x ICBV 87123 0.28 8.44 -10,44** - 0,38 3.44 - 1.75 -15.54** -11.16 -1.38
IC6 3043 x ICGV 88857 -1.02 - 0.39 - 0.77 - 1.05 27 .27%* 0.52 =17 ,31%* -13.85* -1.78
IC6 6150 x ICGV 88564 - 8,31%%  -29,33¢ - 8.81* - 5.,98%** - 7.82 - 7.00* -£28,36** -49,81%* ~ 3,00
ICG 6150 x ICBV 87123 - 4,34** - 4,58 - 7.64 - 5,80%* 3.27 - 7.00* -22.58%* - 7.75 - 8.70%*
IC6 6150 x ICGV B8857 - 0.78 -24,08* - 3.64 - 0.17 2.77 3.60 -13.88%¢ - 8,27 0.54
ICGV 86564 x ICGV 87123 3,53%* 8.91 8,48¢ 2,45* 2,35 6.50 8.34 25.88%* 0.51
ICBV 86584 x ICBV 88867 4,77%* 47 .76%* 17,33%* 4,09%* 40,35%* 9,60%* 3.28 22,04%* 1.08
ICGV 87123 x ICBV 88857 1.51 0.00 8.17% 1.70 10,.83¢ 3.77 -16.17** -17 ,85%* 0.89

SE [n”) + 1.28 + 9,07 + 3,57 +1.18 + 4,87 + 3.7 + 4,12 + 5.59 +1.43
1 and 2 - refer as described in Table 1. *, ** - significant at 0.05 and 0.01 probability, respectively.
Table 5. Percent heterosis over better parent for nine characters in 8 x 8 full diallel cross F, progenies in peanut.

Crosses Fruit!  Froit!  Fruid! Seed! Seed®  Seed®  Frufts/ Fruit Shalling!

waight Length width weight length width plant waight/plant (%)
IC6 7360 x ICG 48086 ~58,4%¢ -02,7%* ~17 . 7%* -67.6%* -04,7%¢  -38,0%* 62,4%* 7.1 -23,.65%¢
ICG 7380 x ICB 2378 - 4,5 - 1.1 9,g%* -18.3** 1.1 -11.0%* 50.7% 50,0°* ~14.5%*
ICG 7360 x ICB 3043 - 0.4 0.7 2.8 - 0.2 - 1.1 - 4,8% 70,7%* 45,.8* - 3.8%*
IC6 7360 x ICG 6150 -19,1%* - 3.8%* 0.0 -27 .6%* - 8.4* -10,8%* 18.5 0.7 -12,.5%¢
IC6 7360 x ICGBV 86564 —17 .2%¢ —12.6%¢ - 1.6 -25,9%* ~14,7%%  -13,.5%* 77 1% 40.8 -10.8%*
ICG 7360 x ICBV B7123 8.4 7.2%* - 0.1 10.8 3.4 2.8 23.8 20.4 1.1
ICG 7360 x ICGV 86857 17 ..7%* - 2.8 6.7%* 5.1 5,2¢ 8.,3%¢ ppQ,.4%* 8.5 - 9,9%¢
ICG 4806 x ICB 7380 - 8.8 - 4,1 - 4,1%* - 8.5 - 8.,3** - 5,5* - 8.8 -30.8 2.5
ICG 4808 x ICG 2378 ~47 .4%* -20,2%¢ -13,5%* -50,.1** -21.9%¢ -pp,2%* 15.8 -17.7 - 5,28
ICG 4806 x ICG 3043 —49,4%* -29,7%* -20,.6°%* —-48,.5** -27.5%¢ -14.9%* 23.7 - 8.5 - 4,5%¢
ICG 4808 x IC6 8150 —B84,3%* ~33,0¢* ~25,3%* 67 . p** -35.6*% -pg. 4% 84.6* -31.4 -10.68%¢
ICG 4808 x ICGV 86564 -52.6%* -30,.9%¢ -18,4%* -54,6%* -£9.,7%* -p5.g** 18.8 £26.1 - 4,6%
ICG 4906 x ICBV 87123 -38.8%* - 9,9%* 4,5* -33,7%¢ ~11.4%* -14.0%¢ 81.7 e3.7 8,1%*

Continued on next page
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Crosses Fru1t1 Fr‘uﬂ;‘| Frui t1 Sead1 Saada Sead2 Fruite/ Fruit Shal l'lng‘

weight Length width weight Llength width plant weight/plant (%)
ICG 4808 x ICGV B6857 —44 2%+ -29.1%* -12,8%¢ —-48,7%* -18.7** -16,.9** 14.8 - 8.2 — 3.7%¢
ICG 2378 x ICG 7360 0.84 4,0* 16.1%¢ —-24,7%* 5.8* -11.0** 76.7*%* 53,0¢¢ -£3,3%*
IC6 2379 x ICG 4808 -56.6** —23.6%* —20,.9%* -57.6** -21.8%* -28.7** 99,9%* 1.3 - 2.4
ICG 2379 x ICG 3043 15,7%* —- 8,2 3,5¢ 14,.8%¢ ~ B.7%* 0.4 114,7%* 83,7%¢ - 0.7
IC6 2879 x ICE B150 3.4 -1.7 0.0 3.1 - 8.,5** - 3.8 88,6%* 80.3%* - B,1%*
IC6 2379 x ICGV 88564 -1.23 - 5.8%¢ 1.1 - 1.8 - 8.,1%* - g, 2¢* 12,3 25.8 -1.1
1C6 2378 x ICGV 87123 —12,3%* - 3.8 -1.8 - B.8* 1.8 - 5.,3%* B8,1%* 83.7¢%* 3.7%¢
IC6 2378 x ICGV 88857 - 8,5* - 7.6%¢ - 2.2 - 8,6* - 1.4 - 7.5** 75.0%¢ 78.6¢* 0.8
IC6 3043 x ICG 7380 -10.1** —22,0%* g,.8%* -17.6** -16.6** - 0.3 14.7 70,3+ -12.0**
ICG 3043 x ICG 4808 -54,8% -34,0** —-26,0¢* —52,2¢¢ ~31.7%% -16.6** 145,5** 53,4%* 1.5
IC6 3043 x ICB 2379 12.4%* - 6,3** 4,4%* 8.9 - 7.1** 1.3 104,.0%* 112.8%** - 5.2¢¢
ICG 3043 x ICB 6150 -7.1* 3.7¢ - 0.8 -11.1% - 7.4%*% - 5,1* 80,5** 14,8 - 4,0%*
ICG 3043 x ICGV 86564 —21.9%* - 3.8 - 2.3 -28,8%* - B.2%* -15.8%* 69,8%* 118.1%* - 8,p%¢
IC6 3043 x ICGV 87123 —15,2¢* -15,0%* ~ 8.3%¢ - 4.8 -15.3*¢ - 2,2 115,3%* 58,3¢* B.3%*
ICG 3043 x ICEV 86857 —12.4%* - 5.4%* - 4,6%* -12,3* -13.0** - 3.7 a7.1%* 85.6%* -10.4%*
ICG 6150 x ICG 7380 -23,2¢¢ - 0.17 - 0.8 -36.5** - 8.7* - 3.0** 92,7%* 2.8 —-20.2%¢
ICG 6160 x ICG 4808 -62.1** -34,6%* -27.2%¢ -81,7%* -34,6%¢ 21.4%* 50.4%* -35.0* - 2.1
ICB 8150 x ICB 2378 - 2.1 - 7,28 2,7 1.7 -12,6%* - 2.4 50,0* 83.6* - 4,1%¢
IC6 B150 x ICG 3043 -17.5** 1.6 0.8 -28,7** - 4,9%% -16,2%* 83,9%* 54,7%¢ -14.0**
ICG 6150 x ICGV 88584 - 2.1 - 0.3 0.8 - 8.8 - 0.4 —B.q%  117.9%* 124,0%* - 4.9%
ICG 6150 x ICGV 87123 -13.5** -15,2¢* -13.1** -1.4 -18,3%* 1.6 109,5%* 58,4%* - 8,3
IC8 B150 x ICGV 86857  -13.1** -3 - 5,7%* -12.4%¢ -12.9%* - 2.1 53,.8%* 22.6 - 8,2%*
ICGV 88564 x ICG 7380 -22,5%* - 6,8** - 2.2 —31.8%* -12,3%** -15.4** 78.2¢ 17.3 -12,5%¢
IC6V BB564 x ICG6 4808 -56,8** —33,7%* -25,0** -56,7%* -31.8%¢ 95, 0% 41 ,.6* 32.8 0.14
ICGV 86564 x ICG 2379 3.2 -13.6%* -25.0** 5.1 -13,3%* 1.1 4.1 655.6%* 1.0
ICGV 86564 x ICG 3043 -22,9%* - 1.8 - 2.5 ~30,6** 3.4¢ -15,7**  113.,3%* 108,3%* -10,3%*
ICBV 86564 x ICE6 6150 -17 .4%* - 3.1* 0.7 -28.8%* -1.8 -12,6%* -37.8 -85.8* -11.4%*
ICGv 88564 x ICGV 87123 - 8,1** -13.3%* ~10.3** - 2.3 -16.,1%*¢ - 2.8 21.4 72.8%* 7.4%¢
ICBV 88584 x ICGV 88857 -28,2%* - 9,5%* - B, 2¢* -38.5** -14,8%* —14.,5%*¢ 8.7 21.1 -12,5%¢
IC8V 87123 x ICG 7380 57 ,4%* 38,9** - 3,9%* 30,.8%* 9,0e* 0.8 42.8% 61,.2¢* -17.7%*
ICGV 87123 x ICG 4808 —43,0%* -11.4%* 3.1 —37,1%* -14,4%* -17,2%%  114.8** 107 .8%* 10.3%*
IC8V 87123 x ICB 2378 -11.7%* 4,2¢ - 0.8 -11.1* 2,8 - 6.0** 90.5** 75.8%¢ 0.7
ICGV 87123 x ICB 3043 -15.8%* -17.6%* -12,5%¢ - 4.8 -18,1%* - 1.7 23.8 4,2 7.1%¢
IC8V 87123 x ICG 6150 -30.9** -17 .g** —15.4%* -31,9** -16.5** - 3.8 -11.8 31.4 - 4,5%
ICGV 87123 x ICBV B6664 - 2.9 -14,8%* - B,7** 6.7 -15,2%+ 2.6 680,7%* 165,2%¢% 8,9%*
ICGV 87123 x ICGV BB857 2.5 -10,2%* 0.6 7.2 - 5.0* 0.8 125,8%* 144,.9%* 5.1%¢
ICEV 86857 x ICB 7380 13.9%* - 1.2 11.8%* -7.8 8,0t - 0.8 48.2 72.6%* -18.6%*
ICGV 88857 x ICG 4806 -43,.6** —27.3%* -16,0** —45,6%* -18.5%* 17 7% 687 .1%¢ eo0.2 - 2.7
ICGV 88857 x ICG 2379 0.8 - 4,5* 0.0 2.8 - 0.6 - 2.1 72.0%* 83.1* 1.5
IC6V 88857 x ICG 3043 -18,2¢* - 8.8** - 5,4%* -21,6%* - B.5** -12.,8 25.8 85.8 -13,8%*
ICBV 86857 x ICB 6150 -15,9%* - 9.5%* - 8.1%* -11.5* -14,.6%* - 0.8 91,2 9.5 - 4,7%*
ICGV 86857 x ICGV 88564 -18,.8%* - 0.3 - 4,0 —265,8%* 0.41 - 8,3%* 44,1 98,2%* - 8,8%
ICGV 88857 x ICGV 87123 10.7* - B.6** 3,8* 15.0%* - 2.1 2.7 52,7%+ 67.0%* 4.5%*

1 and 2 - refer as described in Table 1. *, ** - significant at 0.05 and 0.01 probability, respectively.

tage when seed width was positively associated with it
and with the fruit width.

The present study and those reported earlier indi-
cated considerable genetic variation for most of the fruit
and seed characters. The largely additive genetic effects
for fruit and seed characters and a positive association
among these traits and with seed weight suggest that

selection for large fruit and higher seed weight should
be effective in early generation. Selection for higher
fruit weight and fruit number per plant may not be ef-
fective in early generation due to the predominantly
nonadditive genetic effects and should be deferred to
later generations. In the present material, maternal ef-
fects and their interaction with genic effects were also
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Table 6. Genotypic (below diagonal) and phenotypic (above diagonal) correlations among nine characters in 8 x 8 full diallel cross F, progenies

in peanut.
Charecter Frutt'  Frott!  Fruid! Seed" Seed®  Seed®  Frufte/ Fruft Shel Ling'
weight Llength width weight Llength width plant weight/plant (X]

Fruit weight - D.B2%* 0.75%* 0.85%* 0.78%*  0.88%* - 0.18% 0.48%¢ 0.08
Fruit Length 0.86 - D.76%* 0,714+ 0.95%*  0.58%* - 1.5 0.40%* - 0.18*
Fruit width 0.78 0.78 - 0.59%* 0.74%*  0.57** - 0.18% 0.36%* - 0,32%¢
Seed weight 0.86 0.78 0.85 - 0.68**  D.82%* - 0,14 0.45%* 0.37%*
Sead Length 0.83 0.98 0.77 0.74 - 0.60%* - 0.17% 0.3g%* - 0.15%*
Seed width 0.91 0.67 0.84 0.95 0.64 - - 0.15 0.45%* 0.37%*
Fruits/plant - 0.29 - 0.20 - 0.22 - 0.24 - 0.24 - 0,28 - 0.52%¢ 0.08
Fruit weight/ 0.80 0.55 0.50 0.62 0.51 0.54 0.33 - 0.07
plant
Shelling 0.0 - 0.20 - 0.87 0.27 - 0.2 0.32 0.13 0.15 -

(%)

1 and 2 - refer as described in Table 1. *, ** - significant at 0.05 and 0.01 probability, respectively.

important in several crosses. Among the genotypes
studied, ICGV 86564, ICG 3043, ICG 2379, and ICGV
87123 have good breeding potential, and populations
derived between these genotypes should result in
superior progenies with desirable traits. Crosses with
the higher heterotic effects may produce desirable
transgressive segregants in later generations.
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