
INTRODUCTION

The average groundnut yield in India  remains stagnant
below 1000 kg/ha as against world average of 1125 kg/ha and
2760 kg/ha realized in U.S.A (Nigam et al., 1991).The low
productivity is attributed to several production constraints,
among which the widespread occurrence of foliar diseases is
the most important one. Late leaf spot of groundnut
[Phaeoisariopsis personata (Berk. and curt.) V.Arx] can cause
total defoliation and greatly reduce the yield. Genetic studies
indicated that leaf spot resistance is quantitatively inherited
with a large additive effect (Walls and Wynne, 1985). Multiple
crosses involving three, four or more parents, each with
superior characteristics, are expected to produce greater
variability and widen the genetic base. In the present
investigation an effort was made to elucidate the potentiality
different multiple crosses viz., three-way cross, back cross
and double cross in generating segregants with late leafspot
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resistance and productivity.

MATERIALS AND METHODS

The ovule parents TMV2 (designated as A) and JL24
(designated as B) were widely cultivated Spanish bunch
varieties but susceptible to late leaf spot disease. The male
parents RMP 12 (C) was resistant to late leaf spot and PI
393516(D) was a proven source of late leaf spot and rust
resistance (Subrahmanyam et al., 1989). The selection
employed was aimed at obtaining superior plants in
productivity disease resistance attributes. A total of 6915
plants obtained from 376 F

1
 hybrid plants were evaluated

crosswise in s
1
generation (Table A). Single cross (SC) and

various multiple crosses viz., three way cross (TWC), back
cross (BC) and double cross (DC) were generated. Individual
plants in each cross that exceeded mean +2 standard deviation
with respect to pod weight and remaining green leaf area were
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selected for yield and resistance respectively (Abdul Khader.,
1993).

Sixty plants per cross and ten plants per parent were
chosen for recording observations on the yield parameters
viz.,  pod yield per plant in g (PY), shelling percentage (SP)
and hundred seed mass (HSM) and disease resistance
parameters viz., defoliation percentage (DF), leaf area affected
(LAA) and remaining green leaf area percentage (RG).

Phenotypic co-efficient of variation (PCV), broad sense
heritability (H), genetic advance over mean (GAM) and
frequency of desirable segregants and recombinants and other
statistical estimates were computed using individual plant
observations.

RESULTS AND DISCUSSION

Groundnut being a self fertilized allotetraploid; it has
some inherent problems in combining desirable genes from
different botanical groups especially through single crosses.
Multiple crosses, particularly back crosses to the adapted
parent may be useful in incorporating exotic germplasm into
adapted population (Kenworthy and Brim, 1979; Lawrence
and Frey, 1975 and Reddy, 1984). In the present study single
crosses and various multiple crosses were comparable in
variability (PCV) in S

3
 generation for most of the characters

(Table 1). Different types of crosses have not exhibited much
difference and there was no definite trend for the heritability
estimates except for SP, where back crosses and three way
crosses have shown distinctly lower values. In case of
expected GAM multiple crosses were marginally better for
disease resistance parameters than yield components.
Multiple crosses viz., three way and back crosses were not

superior over single crosses in generating variability especially
for productivity parameters.

The crosses were assessed for their potential to release
desirable recombinants for selected characters along with high
yield and disease resistance. The plants which have exceeded
the means of commercial check JL24 for PY, SP, HSM and RG
and those plants which remained below the means of JL24 for
LAA and DF were considered to be superior segregants. The
plants superior to different character combinations were
considered as desirable recombinants for that set of characters
(Table 2).  In general back crosses and three way crosses were
superior to single and double crosses in producing desirable
segregants for most of the character combinations. Double
cross was the poorest with respect to frequency of desirable
plants except for the combination pod yield with resistance.
When pod yield along with other yield components and
resistance was considered, double cross did not give even a
single superior segregant (Table 2).

The higher frequencies of desirable plants for selected
character combinations in back and three way crosses were
expected as these crosses possess genes from adapted
cultivars in increased proportion than the single crosses.
Genetic analysis of different characters has revealed the
existence of gene interaction in crosses involving different
botanical types and subspecies (Wynne and Coffelt, 1982).
It is expected in groundnut being an allotetraploid with
two genetically similar genomes. The results in the study
provide strong evidence that back cross and three way
crosses are ideal method for building up a foundation
population for yield and disease resistance. Even in these
crosses frequencies of superior recombinants were
relatively low due to the existence of undesirable

Table A : Advancement of segregating material from S1 to S3 generation in groundnut crosses
Single plant yield (g) Green Leaf area (%)

Cross
F1 Hybrid

plants
No.of S1

plants Mean S.D.
Single plants

selected for yield Mean S.D.
Single plants selected

for green leaf  area

A×C

A×D

B×C

B×D

A×(B×C)

A×(B×D)

B×(A×C)

B×(A×D)

A×(A×C)

A×(A×D)

B×(B×C)

B×(B×D)

(A×D)×(B×C)

25

35

25

45

38

15

25

24

22

45

26

12

39

373

370

338

740

844

382

448

490

462

990

437

364

677

14.6

10.2

14.1

12.7

15.7

13.1

13.2

18.4

14.4

10.7

14.4

18.6

15.0

7.8

6.8

7.6

7.5

8.7

7.3

7.7

8.7

7.9

5.3

7.7

8.1

7.7

10

15

10

32

38

5

20

18

19

32

17

20

23

46.5

41.7

50.1

41.9

50.0

46.8

54.5

47.6

52.3

47.4

52.5

44.4

44.9

7.8

7.8

7.2

6.2

7.6

6.8

6.6

6.6

7.5

6.9

8.4

5.3

10.7

1

4

3

21

19

13

6

13

6

21

5

5

12

Total 376 6915 269 129
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associations between yield and resistance which further
demands for reshuffling of genes through selective inter-
mating till sufficient desirable recombinants are obtained
(Gowda et al., 1996).
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