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Abstract

Groundnut, (Arachis hypogaea L.) is a major source of vegetable oil and protein and also a major source
of fodder crop. Genetic systems that control the expression of quantitative traits facilitate the choice of
the most efficient breeding and selection procedure. Generation mean analysis is commonly used in
studies of inheritance of quantitative traits. Two groundnut genotypes which consist of late leaf spot and
rust susceptible genotypes viz., SB-XI and TAG-24 and one resistance genotype Phule Unnati were used
in the present study. The cross TAG-24 x Phule Unnati had additive gene action for most of the traits
viz., dry pod yield per plant (g), shelling (%), harvest index (%) and haulm yield per plant (g). Hence,
early generation selection could be practiced in TAG-24 x Phule Unnati. However due to the presence of
epistasis, cross viz., SB-XI x Phule Unnati selection should be postponed to later generations.
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Introduction

Cultivated groundnut, (Arachis hypogaea L.) is an important oilseed crop. It is a major source
of vegetable oil and protein, both for human beings and animals. In many drought prone areas
of India, groundnut is the only source as a fodder crop, as no other fodder crop can match the
drought tolerance as that of groundnut. Groundnut is an important multipurpose crop for
resource less poor farmers in the semi arid tropics. Due to environmental stresses and disease
pressure, average productivity is often below one tonne per hectare in groundnut.

Many traits of economic importance in groundnut are quantitatively inherited. The exploitation
of genetic variability of these traits through hybridization and selection is the primary focus of
most groundnut improvement programmes. A good knowledge of the genetic systems
controlling expression of these characters facilitates the choice of the most efficient breeding
and selection procedure. In addition to additive and dominance variation, it has been suggested
that epistasis may also be involved in the inheritance of many quantitative characters in
groundnut (Hammons, 1973; Wynne, 1976) [> 2. But the information available on nonallelic
interactions for quantitative traits in groundnut is very limited. In spite of the limited scope of
exploitation of nonallelic interactions in groundnut, the information on nonallelic interactions
would be of value to groundnut breeders. While variation due to dominance effects and their
interactions cannot be exploited effectively in groundnut, additive x additive epistatic variation
is potentially useful, as it can be fixed in homozygous cultivars.

In the present study, the generation mean analysis was employed to partition the genetic
variance into additive, dominance and epistasis, which helps in formulating an effective, and
sound breeding programme. Hence, F1, F2 and F3 generations of two crosses viz., TAG-24 x
Phule Unnati and SB-XI x Phule Unnati were raised along with the parents. Morphological
traits were recorded from the parental and segregating generations and analysed to assess the
gene action involved for various characters.

Material and Methods

The field experiment was carried out at at All India Co-ordinated Research Project on
Groundnut MPKYV, Rahuri, during the period from 2015-2017. Two groundnut genotypes
consisting of late leaf spot and rust susceptible genotypes viz., TAG-24, SB-XI and one
resistant genotype Phule Unnati, and their cross combinations viz., TAG-24 x Phule Unnati
and SB-XI x Phule Unnati were used in the present study. Generations viz., P1, P2, F1, F2 and
F3 populations were developed for the generation mean analysis during kharif 2017. All the
plants were raised in 1.5 m length of 30 x 20 cm spacing. A total number of nine yield and
yield component traits viz., plant height (cm), days to maturity, days to 50per cent flowering,
number of branches / plant, number of pods / plant, pod yield/plant (g), kernel yield per plant
(9), shelling percentage (%), hundred kernel weight (g), sound mature kernel (%), oil content

~373~



Journal of Pharmacognosy and Phytochemistry

(%) and disease scoring for rust and late leaf spot was taken.
Nine point disease scale (Subrahmanyam et al., 1995) was
used to screen the lines for sources of resistance to rust and
LLS.

Action of the genes controlling quantitative characters can be
described by the use of gene models. The four types of gene
action viz., additive (d), dominance (h), additive x additive (i)
and dominance x dominance (I) were estimated using five-
parameter model. The variances and corresponding standard
error of the means were computed from the deviations of the
individual values from the pooled mean for each of the
generation in each cross. The adequacy of the simple additive-
dominance model in a generation was detected utilizing C and
D scaling tests according to the method proposed by Mather
and Jinks (1971). By using the variances of various
generations for the respective mean, tests of significances
were made. The t value observed for ratio C/ SE of C and D/
SE of D is compared either to the ‘t’ table at 5 and 1 per cent
level of significance. The calculated ‘t’ value is referred to the
‘t’ table to test the significance. In each test, the degrees of
freedom are sum of the degrees of freedom of various
generations involved. The additive-dominance model was
considered inadequate when any one of the two scales was
found to deviate significantly from zero. Mean of five
generations viz., P1, P2, F1, F2 and F3 could be used to
estimate five parameters following a perfect fit solution given
by Cavalli (1952) [,

Results and Discussion

The generation mean analysis is commonly employed in
studies of inheritance of quantitative traits. Analysis of this
technique is based on different generations of a cross viz.,
parents, their F1, F2, F3 and different back crosses.

Mean performance of parents and generations for late leaf
spot and rust resistance for different character show in tablel.

Cross-1 SB-XI1 x Phule Unnati

The mean performance of parents and different generations of
cross-1 SB-XI x Phule Unnati for different characters are
presented as below

1. Days to 50 per cent flowering

Days to 50 per cent flowering in the parental lines ranged
from 31.20 (SB-XI) to 35.13 days (Phule Unnati). Among the
different generations, F; (30.33) was earliest followed by F3
(30.64) and F, (34.01).

2. Days to maturity

The parents, P; (SB-XI) took 98.40 days for maturity and it
was earliest as compared to P, (Phule Unnati) 107.4 days.
Among the different generations, F; (95.80) was earliest to
mature followed by F; (101.6) and F, (102.4).

3. Plant height (cm)

Parent SB-XI (33.42 cm) was taller as compared to Phule
Unnati (24.07). From the different generations, F; (38.22 cm)
was tallest followed by F5 (31.11 cm) and F, (30.01 cm).

4. Number of branches per plant

The parents, SB-XI and Phule Unnati recorded 4.66 and 8.20
number of primary branches per plant, respectively. Among
the different generations F; was 6.53, F,was 4.89, and F3 4.93
were recorded number of branches per plant, respecti

5. Number of mature pods per plant

The range of variation for number of mature pod per plant of
the two parents was 8.06 (SB-XI) to 16.06 (Phule Unnati).
Among the different generations, F1 (21.00) had more number
of mature pod plant followed by F; (18.05) and F3 (16.10).

6. Number of immature pods per plant

The range of variation for number of mature pod per plant of
the two parents was 2.73 (SB-XI) to 2.33 (Phule Unnati).
Among the different generations, F; was (2.20), F, was (2.50),
Fs was (2.55) were having number of immature pods per
plant.

7. Dry pod yield per plant (g)

Parent Phule Unnati recorded highest dry pod yield (13.06 g)
as compared to parent SB-XI (6.06 g). From other generations
F1 (18.00 g) recorded highest dry pod yield followed by F»
(15.25 g) and F3 (13.13 g).

8. Haulm yield per plant (g)

The haulm yield per plant in SB-XI and Phule Unnati were
16.06 g and 23.06 g, respectively, while F; and F, recorded
28.00 and 25.25 g followed by F3 23.13 g.

9. Hundred kernel weight (g)

Out of the two parents, Phule Unnati (35.33 g) had highest
hundred Kkernel weight than SB-XI (31.19 g). Among the
different generations, F; (35.79 g) recorded highest seed
weight followed by F, (32.69 g) and F; (31.14 g).

10. Shelling (%0)

Out of the two parents, SB-XI (69.47) had highest shelling
(%) than Phule Unnati (68.52). Among the different
generations, F; (70.53) recorded highest shelling (%)
followed by F, (68.68) and F3 (68.19).

11. Harvest Index

The harvest Index in SB-XI and Phule Unnati were 27.32 and
36.12 per cent, respectively, while F; and F, recorded 39.09
and 36.56 followed by F336.11 %.

13. Oil content (%)

The oil content of SB-XI and Phule Unnati was 46.81 and
50.34 per cent, respectively, while F; and F, recorded 51.23
and 48.73 followed by F; (48.43 %) generation.

2. Cross-11 TAG-24 x Phule Unnati

The mean performance of parents and different generations of
cross-1l TAG-24 x Phule Unnati for different characters are
presented as below.

1. Days to 50 per cent flowering

Days to 50 per cent flowering in the parental lines ranged
from 32.06 (TAG-24) to 35.20 days (Phule Unnati). Among
the different generations, F1 (31.66 days) was -earliest
followed by F3 (31.14 days) and F, (35.32 days) generation.

2. Days to maturity

The parents, P; (TAG-24) took 96.33 days for maturity and it
was earliest as compared to P, (Phule Unnati) 110 days.
Among the different generations, F1( 93.66 days) was earliest
to mature followed by F3 (101.15days) and F, (108.1days)
generation.
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3. Plant height (cm)

Parent Phule Unnati (35.13 cm) was taller as compared to
TAG-24 (24.12 cm) From the different generations, F; (36.22
cm) was tallest followed by F; (36.01 cm) and F3; (31.10 cm)
generation.

4. Number of branches per plant

The parents, TAG-24 and Phule Unnati recorded 7.53 and
8.13 number of primary branches per plant, respectively.
Among the different generations F; was exhibited to (8.66)
followed by F, (7.90) and F3 with 8.79 number of branches
per plant.

5. Number of mature pods per plant

The range of variation for number of mature pod per plant of
the two parents was 13.33 (TAG-24) to 15.33 (Phule Unnati).
Among the different generations, F; (21.66) had more number
of mature pod plant followed by F, (18.21) and Fs (11.45)
generation.

6. Number of immature pods per plant

The range of variation for number of mature pod per plant of
the two parents was 4.86 (TAG-24) to 3.20 (Phule Unnati).
Among the different generations, F, observed 3.49, F3 (7.00)
and F1(5.33) pod per plant.

7. Dry pod yield per plant (g)

Parent Phule Unnati recorded highest dry pod yield (12.53 g)
as compare to parent TAG-24 (11.00 g). From other
generations F; (23.40 g) recorded highest pod yield followed
by F3 (16.46 g) and F, (16.04 g) generation.

8. Haulm yield per plant

The haulm yield per plant in TAG-24 and Phule Unnati were
18.86 and 23.12 g, respectively, while F; and F, recorded
25.20 and 16.51 g followed by F3 (24.45 g) generation.

9. Hundred kernel weight (g)

Out of the two parents, Phule Unnati (34.99 g) had highest
hundred kernel weight than TAG-24 (32.10g). Among the
different generations, F; (34.99 g) recorded highest seed
weight followed by F, (31.95¢g) and F3 (31.64 g) generation.

10. Shelling (%)

Out of the two parents, SB-XI (69.90) had highest shelling
(%) than Phule Unnati (68.70). Among the different
generations, Fi (69.57) recorded highest shelling (%)
followed by F, (67.60) and F3 (69.43) generation.

11. Harvest Index

The harvest Index in TAG-24 and Phule Unnati was 36.37
and 40.97 per cent respectively, while F; and F, recorded
48.78 and 50.61 followed by F3 (39.98 %) generation.

12. Sound mature kernel (%)

The Sound mature kernel in TAG-24 and Phule Unnati was
95.61 and 94.65per cent respectively, while F; and F;
recorded 94.56 and 94.01 followed by Fs; (94.27 %)
generation.

13. Oil content (%)

Oil content in TAG-24 and Phule Unnati was 48.18 and 51.34
per cent respectively, while F; and F, recorded 51.34 and
48.38 respectively, followed by F3(49.72 %) generation.

However, the mean performance for different characters
varied over five generations in both studied two crosses
(Table 4.3 to 4.4). The Fi’s means in most of the crosses
approached to words mid parental values or exceeded over
better parent, indicating their dominance (partial/over) in
respective cross for different traits. Among the parents, SB-XI
was earliest in day to 50per cent flowering and TAG-24 was
earliest in day to 50per cent flowering and days to maturity,
parent Phule Unnati was better for plant height, whereas F; of
cross-11 (TAG-24x Phule Unnati) recorded highest number of
primary branches per plant and number of mature pods per
plant, dry pod yield per plant, haulm yield per plant, shelling
percentage, harvest index and sound mature kernel. It was
also observed that the F; of cross-1 (SB-XI x Phule Unnati)
was highest for hundred kernel weight and oil percentage.
This implies that due consideration should be given to the per
se performances of the generations along with the gene
actions inferred therein, while selecting for improvement in
the respective cross(s).

Scaling test was performed using the mean measurements of
various generations for the observed traits. As only five
generations were involved, the scaless C and D were
calculated. The genetic parameters viz., (m), (d), (h), (i) and
(I) provides information about the gene action involved for a
particular trait under investigation. The parameters viz., mid
parental effect (m), additive (d), dominance (h), additive x
additive (i) and dominance x dominance (l) of the two crosses
presented in Table2.

For plant height, both major gene effects additive (d) and
dominance (h) effects were highly significant in both the
crosses. Among the epistasis components, both the non allelic
gene interactions, i.e. additive x additive (i) and dominance x
dominance (I) were found highly significant in both the
crosses except cross-1l (TAG-24 x Phule Unnati) with
dominance x dominance (l) interaction found non-significant.
In both the crosses all genetic component were highly
significant except dominance x dominance (I) component was
non-significant in cross cross-11 (TAG-24 x Phule Unnati). In
the previous studies, importance of additive (d) gene actions
were reported by Reddy et al. (1986) [ revealed that additive
gene action was significant for height of main axis.

For number of branches per plant, cross-1 (SB-XI x Phule
Unnati) both major gene effects additive (d) and dominance
(h) effects as well as non allelic gene interactions, i.e. additive
X additive (i) and dominance x dominance (I) were found
highly significant with predominace of additive (d) gene
effects. In the cross-1l (TAG-24 x Phule Unnati), among the
major gene effect only dominant (h) gene effect was highly
significant whereas, among non-allelic interaction both
additive x additive (i) and dominance x dominance (I) gene
action were highly significant with predominace of additive
gene action. Duplicate and complimentary type of epistasis
were observed in cross-1 (SB-XI x Phule Unnati) and cross-II
(TAG-24 x Phule Unnati) respectively. For the character
number of branches per plant, all genetic components were
highly significant in both the crosses except additive (d) gene
effect was non-significant in cross Il (TAG-24 x Phule
Unnati). Duplicate type of epistasis was observed in cross-I
(SB-XI x Phule Unnati) revealed their potential in controlling
this character in the respective cross, which supports the
earlier findings of Kalaimani and Thangavelu, 1996.

For Number of mature pods per plant, in cross-1 (SB-XI x
Phule Unnati) both additive (d) and dominance (h) major gene
effects were highly significant with predomince of dominace
(h) gene effect. Among epistasis component, only dominance
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x dominance (I) gene interaction was highly significant.
Duplicate type of epistasis observed due to opposite sign of
dominance (h) and dominance x dominance (I) gene
interaction. In the cross-1l (TAG-24 x Phule Unnati) only
dominace (h) gene action was highly significant with positive
magnitude. Among epistasis gene interaction both additive (d)
dominance x dominance (I) were highly significant with
additive (d) gene action. Complimentary type of gene
interaction was found due to same sign of dominance (h) and
dominance x dominance (I) gene interaction. For number of
mature pod per plant dominance (h) effects were predominant
in cross-1 (SB-XI x Phule Unnati) and cross-1l (TAG-24 x
Phule Unnati), in addition to this, preponderance of
dominance x dominance () type of interaction was observed
in cross-1, additive x additive (i), and dominance x dominance
(I) type of interactions were observed in cross-1l1 (TAG-24x
Phule Unnati) with duplicate type of epistasis in cross-1 (SB-
XI x Phule Unnati) revealed their potential in controlling this
character in the respective cross which supports the earlier
findings of Senthil and Varman (1998).

For dry pod yield per plant (g), in cross-I (SB-XI x Phule
Unnati) both additive (d) and dominance (h) major gene
actions were highly significant with predominance of
dominance (h) gene action. Among epistatic gene interaction
only dominance x dominance (I) component was found
significant. Complimentory type of gene interaction was
found due to same sign of dominance (h) and dominance x
dominance (I) gene interaction. In the cross-1l (TAG-24 x
Phule Unnati) both Additive (d) and dominance (h) major
gene actions were found non- significant. Among epistasis
gene interaction both additive x additive (i) and dominance x
dominance (I) gene interaction were higly significant with
predominance of additive x additive (i) gene interaction. The
gene effect governing dry pod yield per plant, showed the
both additive (d) and dominance (h) genetic effects were
highly significant in cross-1 (SB-XI x Phule Unnati), which is
important in expression of this trait. Among epistatis
interaction both additive x additive (i) and dominance x
dominance (I) were highly significant in cross-1l (TAG-24 x
Phule Unnati), whereas, dominance x dominance (I) gene
interaction was significant in cross-1 (SB-XI x Phule Unnati).
However, the dominance (h) and dominance x dominance (l)
interaction i.e. non-additive genetic effects was appeared to be
predominant in the expression of this characters has been

reported by earlier workers, (Suneetha et al., 2006 and
Parameshwarappa and Kumar, 2007) [10.71,

Additive (d) and dominace (h) gene effects were highly
significant in both the crosses, among non-allelic interaction
both additive x additive (i) and dominance x dominance (I)
genetic component were non-significant in hundred kernel
weight. Importance of non additive gene action for this trait
was reported by Upadhyaya et al. 1992 and Senthil and
Varman, 1998) (%91,

For shelling percentage, in cross-1 (SB-XI x Phule Unnati)
both major gene effects additive (d) and dominance (h) effects
were found highly significant and the non allelic gene
interactions, i.e. additive x additive (i) and dominance X
dominance (I) were found non-significant. However in cross-
Il (TAG-24 x Phule Unnati) all the gene effects i.e. additive
(d) and dominance (h) as well as non-allelic gene interactions,
i.e. additive x additive (i) and dominance x dominance (I)
were found highly significant with higher magnitude of
additive (d) gene action. Complementary epistasis interaction
prevailed in the only cross-1l (TAG-24 x Phule Unnati) this
was confirmed with earlier finding Dobaria et al. (2003)
observed both additive and dominant genetic effects in case of
shelling out-turn. Parameshwarappa and Kumar (2007) [
reported major role of non additive gene action as well as
dominance x dominance genetic interaction for shelling per
cent (Adamu et al., 2008) [,

The presence of duplicate epistasis would be detrimental for
rapid progress, making it difficult to fix genotypes with
increased level of character manifestation because the positive
effect of one parameter would be cancelled out by the
negative effect of another. Hence, early generation
intermating besides accumulating the favourable genes and
maintaining heterozygosity in the population are likely to
throw out desirable recombinants. The characters plant height
and 100 kernel weight were under the control of additive or
additive type of epistasis. All other characters had epistatic
gene action which includeed additive as well as dominance
type gene interaction. The cross TAG-24 x Phule Unnati had
additive gene action for most of the traits viz., dry pod yield
per plant (g), shelling (%), harvest index (%) and haulm yield
per plant (g). Hence, early generation selection could be
practiced in TAG-24 x Phule Unnati. However due to the
presence of epistasis, cross viz., SB-XI x Phule Unnati
selection should be postponed to later generations.

Table 1: Mean performance of parents, Fi's, F2's and F3-s generations of cross-1 (SB-XI x Phule Unnati) for dry pod yield and its components

Iflgl. Characters '\;?En P1 P2 F1 F2 F3
1 Days to 50per cent flowering Mean | 31.20 | 35.13 | 30.33 | 34.01 | 30.64
+SE | +0.07 | +0.19 | +0.18 | +0.34 | +0.32
9 Days to maturity Mean | 98.40 | 107.4 | 95.80 | 102.4 | 101.6
+SE | +0.23 | +0.13 | +0.20 | +0.36 | +0.33
3 Plant height (cm) Mean | 33.42 | 24.07 | 38.22 | 30.01 | 31.11
+SE | +0.43 | +0.47 | +0.40 | +0.73 | +0.69

n No. of branches per plant Mean | 4.66 8.20 6.53 4.89 4,93
+SE | +0.18 | +0.18 | +0.16 | +0.61 | +0.55
5 No. of mature pods per plant Mean | 8.06 | 16.06 | 21.00 | 18.05 | 16.10
+SE | +0.18 | +0.24 | +0.21 | +0.52 | +0.45

6. | No. of immature pods per plant Mean | 2.73 2.33 2.20 2.50 2.55
+SE | +0.18 | +0.18 | +0.17 | +0.26 | +0.23
7 Dry pod yield per plant (g) Mean | 6.06 | 13.06 | 18.00 | 15.25 | 13.13
+SE | +0.18 | +0.24 | +0.21 | +0.50 | +0.42
8. Haulm yield per plant (g) Mean | 16.06 | 23.06 | 28.00 | 25.25 | 23.13
+SE | +0.18 | +0.24 | +0.20 | +0.50 | +0.45
. Mean | 31.19 | 35.33 | 35.79 | 32.69 | 31.14
9. Hundred kernel weight (g) +SE | +0.15 | +0.16 | +0.13 | +0.37 | +0.31

~376~



Journal of Pharmacognosy and Phytochemistry

. Mean | 69.47 | 68.52 | 70.53 | 68.68 | 68.19
10. Shelling (%) +SE | +0.17 | +0.29 | +0.21 | +0.51 | +0.44
n Harvest index Mean | 27.32 | 36.12 | 39.09 | 36.56 | 36.11
+SE | +0.37 | +0.18 | +0.16 | +0.38 | +0.10

Mean | 94.93 | 93.65 | 96.60 | 93.79 | 93.66

0,
12. Sound mature kernel (%) ¥SE | +0.18 | +0.26 | 0.21 | +0.49 | +0.42
) Mean | 46.81 | 50.34 | 51.23 | 48.73 | 48.43
0,
13. Oil (%) +SE | +0.18 | +0.20 | +0.18 | +0.25 | +0.21

Table 2: Mean performance of parents, Fi-s, F2's and F3-s generations of cross-11 (TAG-24 x Phule Unnati) for dry pod yield and its components

z;'. Characters '\fg‘? P1 P F1 F Fs
Mean | 35.06 | 35.20 | 31.66 | 35.32 | 31.14
+SE | +0.21 | +0.22 | +0.11 | +0.30 | +0.26

Mean | 96.33 | 110.0 | 93.66 | 108.1 | 101.15

1 Days to 50per cent flowering

2 Days to maturity +SE | +0.25 | +0.19 | +0.23 | +0.47 | +0.42
) Mean | 24 | 3513 | 36.22 | 36.01 | 31.10
3. Plant height (cm) +SE | +0.91 | +0.94 | +0.89 | +1.66 | +1.05
4, No. of branches per plant Mean | 7.53 8.13 8.66 7.90 8.79
+SE | +0.29 | +0.35 | +0.33 | +0.58 | +0.50
Mean | 13.33 | 15.33 | 21.66 | 18.21 | 11.45

5. No. of mature pods per plant

+SE | +0.68 | +0.71 | +0.66 | +0.84 | +0.75
Mean | 4.86 | 3.20 | 5.33 | 3.49 7.00
+SE | +0.22 | +0.29 | +0.30 | +0.48 | +0.40
Mean | 11.00 | 12.53 | 23.40 | 16.04 | 16.46
+SE | 40.77 | 40.54 | +0.65 | +2.18 | +1.95
Mean | 18.86 | 23.12 | 25.20 | 16.51 | 24.45

6. | No. of immature pods per plant

7. Dry pod yield per plant (g)

8. Haulm yield per plant (g) +SE | +0.80 | +0.98 | +0.85 | +2.18 | +2.05
) Mean | 32.10 | 34.99 | 34.99 | 31.95 | 31.64

9. | Hundred kernel weight (9) ™ 5F 1535 [ +0.34 | +0.40 | +0.55 | +0.47
) Mean | 69.90 | 68.70 | 69.57 | 67.60 | 69.43

10. Shelling (%) +SE | +0.20 | +0.16 | +0.15 | +0.35 | +0.27
n Harvest index Mean | 36.37 | 40.97 | 48.78 | 50.61 | 39.98
arvest inde +SE | +0.69 | +0.77 | +0.66 | +0.85 | +0.12

Mean | 95.61 | 94.65 | 94.56 | 94.01 | 94.27

12. Sound mature kernel (%) +SE 2020 | +0.40 | 0.0 | 051 | %045
1 oil (%) Mean | 48.18 | 51.04 | 51.34 | 48.38 | 49.72

+SE | +0.16 | +0.21 | +0.20 | +0.29 | +0.25

Table 3: Estimates of gene effects for dry pod yield and its components of cross-1 (SB-XI x Phule Unnati) and cross-11 (TAG-24 x Phule
Unnati) in groundnut (Arachis hypogaea L.)

Character = - Genetic gomponents | |

o1 | 15257 | -350%% | 750 -2.02 7.93%

. +050) | (+0.15 +1.10 +1.31 +4.21

Dry pod yield per plant (g) &.04*’)* L—0.76) L3.77 ) éi.sg*l %.39**)*
CI ho6s) | (+047) | (+052) | (+1.20) | (+2.45)

oy | 25257 | -350%% | 749+ ~4.02 7.90%*

. +0.5 +0.15 +1.10 +1.31 +4.21
Haulm yield per plant (g) 1(&513* (_0.3 : -(1_5.39*)* éE.sl*l -(2_1.42*)*
CIM hoss) | (+063) | (+120) | (+150) | (+3.30)

oy | 32697 | -2067 | 6.19%* 0.04 -0.47

. +037) | (+0.27 +1.12 +1.17 +3.43

Hundred-seed weight (g) é(E.gs*l %.99*2 %.85*) (_6.44 : (71.02)
cll (+0.55) | (+0.24) (+1.71) (+1.46) (+4.57)

oy | 6868%% | 0477 | 253 234 1.95

_— (+051) | (+0.17) | (+1.11) | (+1.32) | (+155)

Shelling (%) 67.60°* | 0.60** | -357** | 15.02%* | -2.64**

CI 4017y | (1020) | (+048) | (+058) | (+1.67)
o | 36567 | -440%* | 289 433 S13.28%*

+0.38) | (+0.21 +0.83 +1.06 +3.17
Harvest Index (%) é6.61*’)‘ %.30*’)* é?.lo*l -(&.51*)* iﬁ.sg*l
CI 077y | 071) | (+088) | (+182) | (+2.38)

oy | 93797 | 064 | 227 7.04%% 115

Sound mature kernel (%) éﬁ%gfi %Ofél) %0'3624) %%824) (111-2911)
CI1020) | (#0.32) | (+052) | (+0.86) | (+2.02)

oil (%) oy | 4873 LT [ 245+ 510%% | -3.73%*

o (+0.18) | (+0.17) | (+052) | (+0.60) | (+1.74)
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Caqp | 4838 | 143+ -1.59** 15.04** -6.19**
(+0.16) | (+0.18) (+0.43) (+0.58) (+1.51)
Genetic Components

Character M D H I L
Al ?j.Ol*;‘ t96*’)‘ 845**) Z.64*;c (5135**)

. +0.08 +0.21 +0.06 +0.50 +0.87
Days to 50per cent flowering o | 532 -0.06 8.71*%* | -32.06** | 12.05**
(+0.11) (+0.18) | (+0.28) (+0.48) (+1.08)
C-l 1(0_2.46*)* éSO*; (—_2.13*) -(2_2.40*)* i.03*’)*

. +0.36 +0.13 +0.85 +0.98 +3.05

Days to maturity oo | 10817 | -683** | 892 | -7564 | 475
(+0.40) (+0.18) | (+0.75) (+1.05) (+2.90)
Al 30.67** 4.68** 3.97* 22.95** 3.67**
Plant height (+0.43) (+0.43) | (+1.70) (+1.81) (+5.15)

cqp | 36:01%* | -5.56** | 13.24** | -25.68"* 454
(+0.94) (+0.46) | (+0.18) (+1.23) (+0.18)
o | v | i | caen | o | Com

+0. +0. +0. +0. +1.
Number of branches per plant o 7 90" 03 LB5% 6.73%* 3 085
(+0.22) (+0.25) | (+0.55) (+0.75) (+2.13)
o | e i [ ot | o5 [ i

+0.5 +0.15 +1.1 +1.35 +4.35
Number of mature pods per plant o 18 217+ .00 2034%* | -2688* | 1100~
(+0.68) (+0.55) | (+1.70) (+1.80) (+4.15)
Al 5.5**) (_0.2 | (;0.35) (;0.48) (_0.37)

. +0.18 +0.16 +0.51 +0.61 +1.72
Number of immature pods per plant o 3.49% 1 o3%* 036 508" 4 AG%
(+0.22) (+0.16) | (+0.51) (+0.68) (+1.99)

(Arachis hypogaea L.)

Table 4: Scaling test for pod yield and its components of cross-1 (SB-XI xPhule Unnati) and cross-11 (TAG-24 x Phule Unnati) in groundnut

Source of variation C D X2
Cross C-1 C-11 C-1 C-11 C-l C-11
Days to 50per cent flowering 9.06** 7.70** | -11.66** | -16.35** | 1236** 1502**
Days to maturity 12.46** 38.8 -4.33** | -17.93** 68.5** 6.76**
Plant height -11.59** | 12.49* 5.62* -6.76** 20.28** 9.58**
Number of branches per plant -6.36** -1.36 -2.91** 3.68** 39.07** | 25.17**
Number of mature pods per plant 6.10** 0.86 4.18** | -19.30** | 77.85** | 108.0**
Number of immature pods per plat 0.53 1.1 0.16 -2.71%* 3.26 22.20%*
Dry pod yield plant per plant (g) 5.90** -6.16 2.88* 10.25** | 53.46** | 23.94**
Haulm yield per plant (g) 5.90** | -21.46** | 2.88* | 27.66** | 53.46** | 120.33**
Hundred kernel wt (g) -7.36** | -8.35** | -7.32** | -3.52** | 63.86** | 66.55**
Shelling (%) 433 | -7.34** | -257* | 3.92** | 35.24** | 80.73**
Harvest index (%) 4.62** | 27.52** | 7.87** | -18.60** | 168.72** | 91.91**
Sound mature kernel (%) -6.79** -3.33* -15 -1.2 42.03** 9.62*
Qil (%) -4.71%* | -8.37** -0.86 2.90** 33.51** | 105.3**
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