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“INDUCED MUTATIONS FOH {IUANTIT&T!VE CHARACTERS
IN "GROUNDNUT (Arac:h.ts hypogaea L,)

T RAMANATHANS

Tl}u efiecis of mutagemc 1ma1men|5 gamma |rmdlmiun EMS and combmannn treatms
Hﬂt On econemic characters of gmundnut cuhrvars. TraV 8 and Ah, 7811 were stuidied

_|n J"."I, and Mh guneratmns

While Yhere was’ FEdf.I'EtI-EII'I in the' mean valuas of different

. charamem in" the M, ‘generation, they were equal to that of control in. My generation,
Mutugumc tréstments -have resulted I the inciease of genotypic variance, hetitability and

genétic advence of: yield Bitributes,

High heritzbifity and genetic .edvance for pod .

_yield At -ﬂﬂ krad treafment in Tmv 8 and 40 mM of EMS 1raatrnen: in An. 7911 have
shown the possibility of ganem: lmpmvement fullawmg seleuuon !

"Ofé of the objectives of the pre- .

sent investigation was to increase the

spectrum- and frequency of variabijlity in

qualitative and ‘quantitative: characters,

by employing physical and chemical
mutagens and their combination in
groundnut, Seed materials.of ground-

nuticultivars, TMV 9and Ah. 7911 were .

subjected to-gamma irradiation and EMS

individually and 80 mM cunuentrat:nns-

in ‘combination Observations on muta-
tions: - for . -quantitative characters are
presented and. discussed
paper. - '

MATERIAL AND METHGDS

Two improved cultivars of ground®

'nut TMV. 8aad Ah. 7911, with bunck
grnm‘h habit wete chnsenfar thestudy

in  this

4218 (Gudiyatham) respectively. Seeds
with a maeistuie content of:5.5 percent
and-retained by 2164 inch sieve were
treated with ‘gamma ‘rays ‘at 20, 30

and 40 krad, EMS at 40, 60'and 80 mM

concentration -and combination of 20
krad gamma rays + 40 ‘mM of ‘EMS:
The Mi; M: and M generations were
raised during- 1975, 1976 and. 1977
undelr irrigated condition. in randomi-
sed replicated block design.

Seeds obtained from 24 normal

- plants chosen from 24 families contain-

They are hybiid’ darngatwes with'a cofn-

mon male parent of Ah. 477 (Bassi),
The female parents” of TMV.'3 and Ah.
7911 are Ah. 3490° rEmmfa -3)" and Ah

ing not less than 60 seeds per .plant in
each treatment in M, generation' were
ddvanced to raise progenies in the Ms
generation.. Observations were recor-
ded on five plants chosen at random
in each treatment . and replication
in. M- and "M generatmns on pud

and kernel ylefdzper plant. Estimates
of genotypic variance and heritability
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and genetic advance under selection
were calculated

RESULTS AND DISCUSSION

In M= generation, there was dec-
rease in the pod and kerne| ?1‘ yield per
plant in the treated populations except
at 30 krad in TMV. 9and 40 krad in Ah.
7911 (Table 1). Genotypic variability
was lacking in M. generation

Induction of mutations in the quan-
titative characters are detected in suc-
cessive generations of mutagen treated
material through mean and vari-
ance comparisons In  the My
population following  mutagenic
treatment, there was decrease in the
mean pod and kernel yield in the pre-
sent study. Such decrease in the mzan
values due to mutagenic treatments
have been observed in grounndut
(Gregory, 1968), Several explanation
were given for the shiit in the mean
values of quantitative characters due to

vul.-?'?,s";r'; -F.i-n': 5

of mean values in M, ganeratmn tn tha
present obse watmns

There was decrease in the mean pud
yield at 20 krad and 40 mM of EMS
treatment in TMV. 9 cnmpamd to that
of control (Table 2). The same trend
was observed in Ah. 7911 at 20 krad,
three concentrations of EMS'treatments .
and combination treatment. There was
three-fold increase in_ genotypic vari-
ance for this character at 40 krad in
TMV. 9. Five-fold increase in. GV, .and
highest- heritability 147.8) and genetic
advance (18.5) for pod yield was obser-
ved at 40 mM of EMS treatment in
Ah. 7911,

The kernel yield per plant did ‘not
dlffer significantly at}40 krad and 80mM
treatments in TMV, 9 and at 30, krad,
40 krad and combination treatment in
Ah. 7811 compared to respective con-
trol (Table. 3). EMS at'40 mM treat-

- ment has resulted in three-fold and six-

mutagenic treatments (Gregory, 1961, -

Brock, 1965 and Gaul and Astveit,
1966), Mutations in a quantitatively
inherited character would depand on

the number of genes involved, the rela-
tive proportion of genes with positive
and nagative effects and the degrez to
which the genes of the parental gznome
operate as abalanced set (Brock, 1965).
This explanation of Brock might be
considered appropriate.
in the proportion of genes with nega.
tive effacts over u}cbm of positive effects

arising as afeami.uf mutagenic treat-

ments would have caused the reduction

The increase-
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fold inzrease in genotypic variance for
kernel yield in TMV. 8 and Ah. 7911
respectively. Highest-genetic advancse
for this character was.also_observed at
EMS 40. mM treatment in TMV" 9 and
Ah. 7911.

In Mg, the mean values in the trea-
ted populations have approached that
of control, for example pod and kernel
yield at 40 krad in TMV 9 (Table-2 and
3). This may perhaps be due to selec-
tion exercised in M,, Such a possibility
has been indicated from selection resul-
ting in the me.ns approaching that of
control in bread whest, tobacco, cotton
and autotetraploid barley (Swamina-
than, 1963). ' Mutagenic treatments
have resulted in increase in variability
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"~ for economic. 'ﬂharacters'in M: genera-
tion. The gennwpm variance was.found
to mcreasa ‘six-fold for kernel yield and
five-fold for pod vield in EMS 40 mM
treatment of Ah. 7911, The magnitude

‘of increase in variability in the present

study was “higher than that reported
earlier by Gregory (1958) who observed
four-timeés‘increass in variance for pod
vield in the materlzﬂ de ived from X-i -ir-
radiation,
Increaae in QEHDT}’DIG variance for
q'ﬁant_ltatlve characters contributing to
“yield in Ms but not in Mg might have
been due to the fact that m
were-not homozygous in M, for all loci
but segregated further. Such increase
in variability in M, generation of T. aes-
tivum and T. durum was demenstrated
in irradiated ' population

brzad wheat, t.bacco, cotton.and auto-
te! rap!md barley (Swaminathan, 1963).
In-rease in doses ot EMS was found to
result in.increase in genotypic variance,

tated genes:

_ (Scossirolii - |
1965) -and also in Ms generation in

heritzbility and genetic advance for |

pod yierd in TMV. 9 and kernel yield in
Ah. 7911.

Data on- heritability and genstic
advance have shown high values for
pod yield at'40 krad treatment in TMV,
9 and 40 mM of EMS treatment in Ah-

7911.

This article forms pait of the thesis
submitted by the author in part fulfil-
ment of the requirement for the award

of Ph. D degree by the Tamil Nadu

‘GaUL, H.

QUANTITATIVE MUTATIONS IN GROUNDNUT

Agnnu!tural Unluers:t‘p' in 1980. He is
grateful to the university authorities for
having accorded permission to.publish
the thesis. He is indebted to Dr. M-
Rathinam, Professor of Forestry, Forest
Research Station, Mettupalayam for his
constant encouragement and guidance-
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Table 1 Effect of Mutagenic Trea:mnnm on Fud and Harnnl Ylard in. M, Ghnemmn

Variety Treatment Pod yield a)fptant Karnul -,risid {b}fntaﬂt
' ’ Mean:ﬂ:SE Mea‘ntEE

CTMVY, 8 Control 16.4:£0,9 88 106

Gamma 20 krad 12,33 1.3 i ?ta ‘J

30 krad 14,525 201, V]

40 krad 13,2418 8. 1:!:0 2]

EMS 40 mM . 16211 6 Sd:UE-

ED mi7 11,520 ; H,1¢1_,;|

80 mM 12,3411 17,7408

20 krad 4 40 mM 9.9:20.8 6.64°0'5

Ah, 7911 Contral’ 15.8+1.2 9.2£08

J Gamma 20 krad 96T 1,8 .15

30 krad 12.911.4 & 74 !'J g

40. krad 14.242.2 8.2 1.8

EMS 40 .mM 8,811 ‘6.7:0,4,

60 mil 10.4:2.9 6317

80 mM 107213 6.4::0.9'

20 krad +-40 mM 820.8 47407
Source . C, D, =0,
Variaty 0.y 05
Treatment 1.7 1.0
variety x Treatmant 24 1 4

Table 2  Effect of Mutagenic Trﬁﬂimhnts on Fod ‘ﬁer [G};Plum in M,L Genarahnn

# Significant at 5% level;

4 Significant a1 1% level.
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Variety Treatment Mean4 5.E Mean square Zenotypic - Hanlahlhw Genetic -
hatwzen pro: voriance advance
genies
. ™MV, 9 Control 150 1.7 4.4 1.1 187 50
; Gamma 20 122 =. 1.8 8.5 2 435 12.4
krad @ 30 138 1.8 1328 1.8 358 8.5
3 40 15,4 +' 1.8 26.0% 4.4 5.2 20,2
EMS a0 136+ 5.9 8.4 2.1 25,2 1.0
m 60 139186 151 1.7 . 345 11.4-
80 14,1+ 1.4 17.9% 3.3 ‘656 188
20 krod + ) - R -
40 mM 14,14 18 20,9% 2.3 32,2 12 8
Ah,7911 Centrol 16,8 & 1.7 5.8 0.5 n7 3.5
Gamma 20 15,317 16.6% 1.7, 30,3 14
krad 30 159+ 1.9 15 5% 0,6 6.3 7.6
40 13 1.7 17.2% 1.9 324 9.8
EMS 40 13,6 1.6 19,6% 31 ‘478 185
mM 60 AL 17 10.8 0.5 14,0 ‘5.0
80 3219 1.9, 0.9 228 6.8
20 krad+ : I_
40 .mM 147 21 13.6 1.1 24,6 7.3
Variaty 0,6 Treatment 1.2 Variety x Treatment 1.6
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T'ht'3 Efféct of Mutagenic’ Treatments on Kernel -Yield (G)/plant in M, Gensration

Wy

"l.'ai"i_dt';"_ ) © " Tréatment - Mean 4+ S.R . Mean square Genotypic Hertability Gonetic

between pro- variance advance
geales
TMV, 9 , _
Control 10.5 4 1.4 6.2 02 4.4 1.3
Gamma 20 88+ 1.4 6.7 0.2 7,6 2.6
" krad Y
30 9.7 %= 1.4 5.8 0.1 5.3 1.6
40 M6+ 1.6 10.8 0.9 25.2 8.5
EMS 40 9.5+ 1.6 4.8 0.9 54,7 15,0
mM .
60 9.1 & 1.2 5.1% 0.3 14.9 4é
80 10,2 = 1.4 8.0 0.7 26.3 8.6
20 krad+ 9.4 = 1.7 6.3 0.7 34.2 10.9
mM ' :
“Ah: 7911 L
Control 119413 6.4 0.3 4.6 15
. ‘Gamme 20 9.5 4 1,5 7.4 13 74 2,5
‘krad: .
30 . 11216 11.3% 1.3 az6 - 121
a0 108 £ 15 10.7% 14 38,7 13.7
EMS 40 98T 1.3 12,5%4 2.4 61.5 3.4
CmM i
50 B2 =15 . 84 0.5 18,6 7.7
80 92+ 1.6 "s - 13 33.1 14.6
0ked+ 107£4%7 - 83 11 15.9 4.0
40 mM
CD Variety NS CO Trastment 2.5~ % Significant at 5%, leval; - ## Significant at 19/, level

.- Variety x Treatment, . 3.6
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