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ABSTRACT

Selection response for productivity, leaf spot resistance and pod characters among plants
in 81 and families in Sz generations evaluated using realised heritability and genetic gain

- at 20% selection intensity. Family selection was superior for all disease resistance and
productivity parameters. However, single plant selection was effective for shelling
percentage, per cent leaf area affected by disease, pod length and pod width. Early
generation selection was ineffective for pod yield.
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Late leafspot caused by Phaeoisariopsis personata (Berk and Curt) v Arx is the major foliar
disease of groundnut worldwide, causing substantial yield loss [1]. Many germplasm lines
with considerable resistance to this disease are available [2] but they are often associated
with undesirable attributes like low productivity, thick shell, poor adaptability and late
maturity [3]. This necessitates recombination of genes to develop disease resistant
productive cultivars with acceptable pod characteristics. Early generation selection in
segregating populations reduces the time, space and labour. Response to selection for
productivity, disease resistance and pod characters in first selfed (S1) and second selfed (S2)
generations derived from single and multiple crosses has been evaluated in the present
study.

MATERIALS AND METHODS

Two most widely cultivated erect bunch varieties of groundnut (TMV 2 and JL 24), both
highly susceptible to late leafspot, were involved in producing single, three-way, back and
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double crosses with two resistant cultures, RMP 12 and PI 393516. Seeds from individual
hybrid plants were sown in lines with a 20 cm spacing in 5 m long rows spaced 30 cm apart.
Large variability was present for pod yield and percent leaf area affected by the disease.
Four hundred and ten S1 plants exceeding mean + 2 SD for pod yield and grain leaf area
were selected to obtain plants with superior productivity and/or disease resistance, and
also to retain maximum genetic variability (Table 1). The variability present in the selected
plants for all the characters was comparable to that of original population.

Table 1. Details of materials used in the study

Cross Fi No. of Single plant Single Green leaf Singles
hybrid Si yield (g) plants area (%) plants
plants  plants  mean SD  selected mean SD  selected

for yield for green
leaf area

TMV 2 x RMP 12 25 373 14.6 78 10 46.5 78 1

TMV 2 x 1393516 ‘ 35 370 10.2 6.8 15 417 7.8 4

JL24x RMP 12 25 338 14.1 76 10 50.1 7.2 3

JL 24 x P1393516 45 740 12.7 7.5 32 419 6.2 21

P1393516 x TMV 2 12 165 135 7.8 8 39.0 6.4 4

P1393516 x JL 247 1 157 159 93 6 404 76 4

TMV 2x (JL 24 x RMP 12) 38 844 15.7 8.7 38 50.0 7.6 19

TMV 2 x (JL. 24 x PI 393516) 15 382 13.1 73 5 46.8 6.8 13

JL 24 x (TMV 2 x RMP 12) 25 448 3.2 77 20 54.5 6.6 6

- JL 24 x (TMV 2 x P1 393516) 24 490 184 87 18 476 6.6 13

JL24x (TMV 2 x RMP 12) 2 462 144 79 19 523 7.5 6

JL. 24 x (TMV 2 x PI 393516) 45 990 10.7 53 32 474 6.9 21

JL 24 x JL. 24 x RMP 12) 26 437 144 7.7 17 52.5 84 5

JL 24 x (JL 24 x P1 393516) 12 364 18.6 8.1 20 44 53 5

(TMV 2 x PI 393516) x 39 677 150 = 77 23 449 10.7 12

(JL. 24 x RMP 12)
Total 399 7237 273 137

Seeds from each selected S1 plants were grown as Sz families, and all Sz families were
advanced to S3 generation. In both the generations, the families were sown in two
replications in 2.5 m long rows with 30 x 20 cm spacing between and within the rows,
respectively. The material was evaluated under high disease pressure.
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Individual S1 plants and five random S and S3 plants were assessed at 90 days after
sowing for defoliation percentage and per cent leaf area affected by late leafspot using
standard area diagrams on the main stem [4]. From these data, the green leaf area was

computed using the formula given by [4].

The data on yield components, viz., pod yield, shelling percentage, sound mature kernel
percentage and test weight were collected from dried pods. Pod length, pod breadth and
shell thickness were measured on five random pods using Vernier calipers.

The top 20% $1 single plants and S, families were used to assess their potential using
the character means of their 53 families. Heritability was computed according to Falconer
[5] as a ratio of response (R) and selection differential (S). Genetic gain was calculated as the

per cent of mean.

RESULTS AND DISCUSSION

~In general, the parameters responding to selection, e.g. heritability and genetic gain
were high on family basis suggesting the superiority of family selection over plant selection

(Table 2).

Table 2. Estimates of heritability and genetic gain in early generations of groundnut

Character General mean Selec- Res- Herit- Gene- Selec- Res- Herita- Gene-
S Sz Sa tion ponse ability tic tion ponse bility tic
differen- (R) gain differen- (R) gain
tial (S) (%) tial(S)
S S3 S S3
Pod yield (g) 2760 2855 2009 1237 095 767 473 822 140 1703 697
Shelling percentage 7110 7258 7276 694 177 2550 243 624 139 2227 19
Sound mature kernel 91.80 9323 9146 7.157 091 12.72 0.99 502 2290 4561 250
percentage ’

Test weight (g) ) 3520 4071 - 4206 12.01 265 2206 630 942 409 4341 9.72
Grean leaf area (%5) 5290 54.03 8722 14.09 120 851 138 1742 421 2416 4.83
Defoliation percentage 46.00 4474 11.05 -14.15 -093 657 842 -1699 -364 2142 3294
Leaf area affected (%) ‘190 223 194 -139 -029 208 1495 -161 -062 3850 319
Pod length (em) - 270 291 288 -061 -034 5573 118 -052 -028 5384 972
Pod breadth (cm) 1.20 123 122 -015 -005 3333 409 -011 -005 4545 4.09
Shell thickness (cm) 012 012 012 -003 0002 000 000 0044 ~-001 2500 833

S--Difference in mean of selected Sy plants/S; families and general mean.

R—Difference in mean of Sz families derived from selected $1 plants /5> families and general mean.
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Attributes like sound mature kernel percentage, shelling percentage and test weight
had high heritability and genetic gain on family basis. Family selection for these characters
is effective. High values for shelling percentage on plant basis also revealed the effectiveness
of single plant selection. In spite of large variability, lack of response to early generation
selection was evident for pod yield from low values of heritability and genetic gain. Yield
being a complex, less heritable and highly environment sensitive character, is less amenable
for early generation selection [6~9]. High heritability and genetic gain for all the disease
resistance characters indicated that family selection could be effective, which is in agreement
with the earlier findings [9, 10]. But, plant selection was equally effective for leaf area affected
by the disease.

Family selection can effectively be practiced for pod characters. However, single plant
selection was also effective for pod length and pod breadth. Wynne [6] and Mohammed
et al. [7] found early generation selection useful for pod size.

In S1 generation, large number of plants can be selected by following a weak selection
for productivity attribute like shelling percentage, disease resistance character like per cent
leaf area affected by disease and pod size. The selected plants when advanced to Sp
generation can be evaluated for all the characters except pod yield, selection for which can
be practiced in advanced generations.
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