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-INDUCED "HIGH YIELDING MUTANTS!IN Arachis-hypogaea L.

T. RAMANATHAN

Single treatments of gamma irradiation at 30 krad and EMS at 40 mM in -TMV-9
and ‘combination (20 krad+40mM) treatment in° Ah, 7911 have resulted in the isolation
of 40 mutant plants in M; showing superior yield- and morphological similarity to parents.
When' they: wera tested in Ms'generation, five out. of- 40 lines gave significant -higher
yield than their respective parents. . Number of mature ;pods contributed 1o higher
',fih:_l.' Hundred kernel weight remained unalered due to mutagenic treatments which
resulted . in incressed number of pods and superior vield in mutant lines.

Induced mutation thas been used
as a tool in crop improvement. There
are several examples of successful uti-
lisation of this technique in cereal and
horticultural crops ( Sigurbjournsson
and Micke, 19689 ).

During the course.of investigation
in which two groundnut _cultivars,
namely, TMV-9 and Ah. 7911 were
subjected to gamma irradiation, 20krad
30krad, and 40krad and EMS at 40m/f
60mAM and 80mM .concentrations .and
combination treatment -of 20 krad--
40mM high'yielding mutant selections
were isolated and the details are pre-
sented here.

MATERIAL-AND- METHODS

In Ms: generation observations
were recorded on morphological cha-
racters to isolate gross morphological
deviants which were classified under
macromutants, Forty normal looking
plants were selected in the population
derived from induced mutation for
critical assessment of pod yield. num-
her of mature pods, number of kernels
and kernel yield per plant and hundred
kernel weight in their progenies,

‘RESULTS"AND DISCUSSION

The vyield , performance "of  forty
mutant lines studied in Ms generation
Is presented in Table. 1. Of these, five
lines, namely, 10 and 20 (TMV 9 .EMS
40mM), 24.and 27 (TMV 8 30 krad)
and-39 (Ah. 7911, ‘20 krad +40mM)
were found to ‘be superior with yield

increase ranging from -9.0 to 43.5 per-

cent over TMV 9 and 14.5 to 50,7 par-
cent over Ah. 7911. The possibilit§ of

isolating. such high yielding .mutants

has-been demonstrated by earlier. pea-
nut workers. The mutant  variety
NC-4x released in USA in 1959 has
out yielded the mother strain (NC-2)
besides having thicker hull and good
quality with resistance to pod. cracks
( Gregory, 1960). In India, three
mutants TG.1, TG.3 and TG.6 with a
potential of over 19 percent increased
pod yield over the parent variety were
developed and released for cultivation,
(Patil and Thakare, 1969),

Date on observations relating ta
number of mature pods, number of
kernels and kernel yield per plant and
hundred kernel weight are presented
in Table., 2. There was increase in
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the number of pods from 2.6 to 32.3
per cent over TMV 8 and 27.5 to 68.6
per cent over Ah. 7911.
24 was outstanding with 32.3 percent
and 68.6, per cent increased number of
per plant over TMV 9 and Ah. 7911
respectively. Increase in the number
of kernels per plant ranged from 52.8
to 67.4 percent over Ah, 7911.
was significant increase in kernel yield
ranging from 35.3 to '67.3 per cent
over Ah. 7911. When compared to
TMV 9, mutant -line ‘24 alone gave

36.7 per cent increased kernzl yield.

Hundred karnal weight has not been
increased h*,r muftagenic treatments.

. Lack of increase in hundred -ker-
nel weight in-the promising -mutant
lines have indicated that the yield in-
crease in these lines was due to in-
creased number ‘of “mature” pods per
plant. Higher reproductive sfficiency
in dnutant lines has resulted in -incre-
ased number of mature pods compared
to control. -Genitic'parameters, name-
ly genotypic variance. genotypic co-
efficient of variabllity, heritability and
genetic advance were worked out and
presented in Tsble, 3. 'High values of
heritability and.genetic advance wera
ohserved for kernel vyield per plant.

Mutant line.

There
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Genotypic variance and coetficient: ?uft
variability were the lowest for: ‘huRdrs.
ed kernel weight.

This article forms part ot “thesis;
submitted by the authur for the awardi_
of Ph.D. degree in' 1980 "B iha
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TABLE-1. Pod yield per plant of mutant lines in Ms generation

:Mia;-ﬁ_-l'::r.:ﬁi“-'ﬁa1&"_-- -. Percentage on = Mean ' pod yield Percentage on
“glplant . TMV-8  Ah-7971 © glplant . TMV-S AR-7911
12" 91,0 85.7 20,8 435 1507
.1 1:5 50.0 84.1 ‘ 113 77.9 81,9
67 66.9 703 14,5 100.0 105.1
123 91.7 96.4 169 116.6 1225
145 100.0 105.1 115 79.3 533
14.6 100,0 1051 14.9 1028 108.0
13.4 92.4 91,1” 11.0 . 76.8 79,7
11.5 79.3 83.3 1.0 75.9 79,7
105 724 761 14.0 93.2 104.4
12.9 89.0 93.5. 132 91.0 95,7
REX; 926 993 13.0 89.7 94,2
142 97.9 102.9 12.2 84.1 B88.4
13.6 sag 986 13,1 90,3 94.9
8.8 £0.7 53.8 141 97.2 102.2
14.2 98.1 102.9 14,0 96.6 101.5
11.0 75.9 79.7 16,0 110.3 116.9
-13.-2 81,2 95.7 13,0 89.7 94,2
1.0 75.9 79,7 | 145 1000 105.1
15.8 108.0 114.5 13.8 95.2 100.0
16.7 1152 121.0 13,2 91.0 95.7
13.6 94.0 98.6 16 11.0 11.5
2.5 B6.2 906 45" 30.7 - 323

8.2. 63.5 66.7 - = -
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TABLE : 2 Mean valuos ~of* sconomic traits of promising mutant lines in Ms Geng ration |

Mutant Mean Percentage on Mutant Moan 'Pdmén'iégh'.»i:i‘;ﬂ!_:
ine : TMV-8 . Ah, 7911 line TMV-2 - AR, 7811
number ) number
1, Number of “mature pods/plant 3. Kernel yield (g)/Plant

19 200 1026 130.7 19 116 1105~ 1353

20 23:0° - 118.0 160.3 26 119 13,6 “189.1

24 268 1323 168.6 24 14,4 1367 167.2

27 210 1077 137.3 27 121 1185 . = 1414

a9 195 1000 1275 a8 11.9 1136 - 1391
TMV-& 195 1000 12,75 TMV-9 10.5 1000 . 12255
Ah. 7911 15.3 78.5 100.0 Ah,7911/ 886  BL7 100.0
S.B .8 — ‘- S E 1.1 R
C. D. 5.2 -~ = C.D. 3.1 —_ -
fat 59 (at 5%) -
2. Number of kernelsfplant _ 4, Hundied kerne! welght (g) .

18 360 108,10 161.8 19 314 98,7 . 824

20 3.8 1053  -156.2 20 34,3 1077  dog

24 373 1129 167.4 24 38,7 1219 1017

27 3.0 1030 152,8 27 35.9° 112,89 942

39 368 1114 1852 19 21.9 003 - 837
TMV-9 330 1000 1483 TMV-9 31.8 1000 - “g3a
Ah, 7911 22.3 67.4 100.0 Ah. 7911 38,1 188 T_l';j'ﬂ..ﬂ
S E 3.2 —_— — SE 1.8 _ R
C.D 80 . = — ~ C.D 4.9 — S
at 5%) _ (at.5%) '

“TABLE-3 Genetic Parameters for-economic characters of murant nnes in M generation

Characters . Gﬁl:lolfp‘a Genotypic * Heritability Genetic' advance
variance Coalficient percant advanca GA ag
(GV) of vatiability (h?) of mean). - e
(GEV) ¢
Paod viald (g)/plant 237 11,63 48,33 16.66
Mumber of mature 3.26 10.25 49,08 14_;3
podsiplant ' ‘
Numberof kemels/plant 12,71 1267 55,03 18.37
Kemel yield (g)/plant 177 14,55 5880 za.m_-;
100-Kernel weight (g) 2,38 350 30.28 - 4 ;}3
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