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EFFECT OF MUTAGENIC TREATMENT::; 'N CHARACTEH
ASSDCIATION IN GROUNDNUT (Arachis
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Thu effect of. mutagamc trnatments on the ch:ractar assocliation was studied in.the MS
Nag:tiva assucml:un between haight of miin stem

and pnd yield In TMV 9 and between number of branches and number of pods in Ah 7911
was otiserved in the combination treatment 2gainst the positive association in the respective

'pirant popilations,

The-positive gssocistion between number of flowers on one hand and

_ nur_nner'nf pods and pod yield on the other.which existed in the control population of TMV 9
was not observed in 80 mM of EMS treatment,
. improved plant architecture from wmutagen treated populations was indicated by the altered

.character essocistion,

Mutagenic treatments result in
genetic changes leading to altered
character expression.  Association of

¢ iaracters, ‘the expression of which is

governed: by the closely linked genes
in the parent material, has been report-
ed to be altered in certain cases due
to mutagenic treatments.  Induced
mutations cou’d the-efore, be used as a

valuable tool in breaking, the linkage of

undesirable raits with useful productive
traits. Information on “the effects of
mutagenic treatments on character as-
sociation in groundnut is meagre. Alte-
ration of character association in the
population derived from gamma irradi-

* *(Sathiamoorthy et al., 1978).

The. possibility of selection for yiald with

ation' ot groundnut has been reported..

i 8). In the
present study, the effect of mutagenic
treatments on the character association
was studied in two varieties of ground-
nut and the results are presented here.

MATERIAL AND METHODS

Two - improved cultivars of bunch

- groundnut TMV 9 and Ah 7911 were

chosen for the study. Two hundred
seeds retained by 21/64 inch sieve hav-
ing a moisture content of 5.5 pcreent
were treated i II'I each dose as detailed
below:-

Particulars ' . Mutagen .
Gamma EMS Combination
rays (Krad) (mM) Gamma rays + EMS
Dose/concen- 20, 30, 40 40, 60, B8O 20 krad 40 mM
tration ;
Pretreatment of = ~Dryseeds Presoaked in dei- lrradiation ot  dry
seed onized water for  seeds followed by pre-
12 hours ~ soaking for 12 hﬂurs
‘Control Dryseeds Soaked seeds Dry seeds
Duration of — Four (with inter- “-Four (with intermit-
treatmer t mittant shaking)  tant shaking)
(hours) '
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The pretreatment conditions of pH,
temperature and RH were maintained
at 7.5, 24°C and 75% respectively in
chemical
The seeds subjected to srngle and
combination treatments were immedi-
ately sown in the field in'March, 1975
along with controls to raise M1 gene-
ration in randomised block design with
- five replications. Seeds harvested from
fifty randomly selected M1 plantsin
each treatment Wete advanced to raise
M2 generation in April, 1976 in 1ando-
mised blocks with three replications.
Control lines were raised from seeds
obtained from randomly chosen plants
in the parent varieties. .

Seeds obtained from 24 normal
plants chosen from 24 families contain-
ing not less than 60 seeds per’ plant in
each treatment in the M2 generaimn
were advanced to raise the'M3 genera-
tion. Similar selection of plants was
made in the parent varieties to form

_control lines.  Materials were sown
in April,” 1977 'in randomised block
design with three replications. - Corre-
lation coefficients were worked out

" bstween yield and its components and

. Vol, 270, No,

. Such'a- correlation: was notobserved

. yin

& combination treatments_

“the . populations; of *..60mM
and' 80 mM of EMS treatments. .In
the combiration treatment, the corre-
Iatmn coefficient between  height of
main stem and pod vield was -0;328
In theé control population ' number of
flowers were seen..to be essnmated
with pnd yield, ther value bemg, 0.526
However, this association ‘was not ob-
“served at 40 krad of gamma rays: and
80 mM of EMS treatments,

In Ah 7811, heigh: of m'afn' stem

. was not correlated wity the'pod vyield

also between pairs of yie'ld compornen-

ts in the M3 generation. The compo.
nents utilised in the association stuideg
with yield were, height of the main
stem, length of piimary branch, number
of branches,
number of pods/plant.

RESULTS AND DISCUSSION

" In TMV 8, the height of main stem
was associated with the poa yield, the
correlation coefficient = being 0.277
in the control population - (Table.1).

number of flowers-and

" .mM of

in the control population (Table 2).
He:ght of main stem wasl associated
with the pod yield at 40 krad of gamma
rays, 60 mM and 80 mM of EMS and.
combination trestments, the i values
being. 0,707. 0.983, 0372 'ard 0.653
respectively There Wwas - association
between the  number of - branches and
the pod yield in the control, the r value
being 0 269. Such ‘association was
not nbsewad at 20 krad of gsnma
rays = and -combination treatments.

There was correlation b.-,tween the

number of flowers and the pod yield
in the control population, -the r value
being 0.411.  Such an assotiaion
was not observed at 20 krad and 20
krad of gamma rays and mmhmatmn
treatments Height of. main stem. was
not” associated wih th2 number of
pods in the control pupulatun nf Ah-
7911." There ‘was positive ‘association
between these two characters at 30
krad, 40 krad of gamma irradiation 80
EMS and combination treat-
ment, The correlation, coefficient of
0.343 was observed between: the num-

_.ber of branches and the number of
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pods: ﬂ"ﬁh&' control population. “The
'cﬂnelalmn cuefflmant betwean "these

'twn characters if tha ‘combination
tteatment was—-D BGE

: In _:he.u::-::-ntrnl population of the

two. varieties‘there' ‘was. significant
positive: association between pod yield
on'oneg hand and‘niimber -of branches,

observations -

‘number of flowers and numbar of pods .

on the other. However, genetic differ-

ences between the two varieties may

be evident from the differences in the
4association of characters of these.geno-
types. He1ght of main stem waS
fﬂund io be positively associated with
numher of pods and pod yield in TMV
9 which they were uncorrelated in  Ah
7911, Stgl‘llﬂﬂant positive association
between length of primary branch
and pod yield .vas observedin Ah 7911
and not in TMV 8. :

' Comparison-of the correlation co-
efficients ‘obtained from control and
treated population has shown that in 2
few instances the elationship between
the characters was enhanced, lor
example height of main
length ot primary branch in’ the gamma
irradiations. EMS and combination
treatments in TMV. 9 pointing-a com-
mon effect of mutations on associated
traits (i e. pleiotropic effect as.observ-
edin wheat by (Scossiroli,’ 1966). In
certain cases as for example associa-
tion between number of pods and
yield in the two varieties and length
of primary” branch* and ‘number  of
pods in TMV 9 no alteration was
observed. In a few instances as in the
case of association between number

of branches and pod vyield at 20 krad:

a_lnd combination treatment in Ah 7911,

stem with -

"EFFECT:.OF MUTAGENIC TREATMENTS

there was absence of carrelation point-

ing to a break of relationship which

ex:sted inthe control papu1atmn Non-
alteration of the positive association
between pod number and pod vield in
the treated populations of ‘the present
study is in conformity with the. earlier
(Sathiamoorthy-. et al.
1978). . .

‘The negative association between
a-vegetative character like height of
main stem and reproductive character
like. number. of p-:rds and pod yield in
the combination treatment in TMV 9
pmwdes opportunity for-effecting se-
lection of plants with shorter height
and increased yield. Likewise, the
negative  correlation between number
of branches and number of pods in the
population derived from combination
trestment in Ah 7911 indicated the
possibility of selection of plants with
fess number of branches and more
vield. Such desirable changes in plant
architecture not ordinarily attainable
by recombination breeding has.been

- made possible due to mutagenic treat-

ments. ~ Mutagen induced alterations
in character association as in the pre-
sent study has been observed in other.

_crops such as cotton (Chandramathi,
'1878), tobacco (Scarascia-Mugnozza,

423

1968) wheat - (Scossiroli et al, 1966)
green -gram (Krishnaswamy, 1977),
peas (Dudits and Sutka 1980) and rice
(Rao and Siddiq, 1876).

The first author is grateful to the
Tamil Nadu Agricultural University for
providing part time study facilities and
for permission 1o publish the Ph. D-
thesis as this article forms a part of it.
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T'ah1a¥1_': Total correlation co-efficient betwesn pod yield and its components in M,
' cencration of TMV 8

. Treit” Trestments Length of Number of Number of number of Pod
a LT primary branches flowers pods yield
branch .

Height of Contial 0,148 0,407% 0.285% 0,246% 0.277%
main stem 20 krad 0,622%% 0,574%% oantE 0208 0,688%%
20 krad 0.813% 0.418%% 0 303%¢ 0,304% 0.288%

(40 krad 0.808¢+ 0.469%% 0,258% 0.167 . 0.281%
40 - mM 0.887%% 0.673%¢ -~ (282% 0.371%% (.361%

60 mM 0.757% .- 0.496%% o011 0.271% 0.174

BO m 0.764%% 0,406 —0. 7015 0,137 0.197
20 krao 4 40mM 0 BOB%? "0,526%% 0.712% —0.357%4 —0.338%*

Length 6f Control - 0,200 0.150 ‘0,242% 0.204
primary 20 krad 0 G2+ 0.a92%% 0.488%* 0.322¢%
branch ~ 30 krad 0,607 . 0,249% 0.4064# 0,375%#
40 kiad 0.523%+- 0,338%* 0306+ 05994
A0 mM 0. 71188 0.419%% 0.526%% 0.517%%
60 mM 067744 0,43 %4 0.6364* 0,460%%
80 ‘mM 0.414% —0,758%¢ 0.320%% 0,334%%

20 krad 440 mM 0.569%% 0.132 0234% 0,212
No.of  Control 0,475%% 0,438%* 0,467
branches 20 krad 0.320%% ., 0600%* 0.394%
. 30 keed 0.393% 04182+ 0.334%+
40 krad 0,157 0,263% 0,234%
40 mM 0,383+ 0.553%% 0.517%%

60 mM 0.263% 0.438%+ 0.271%
BO mM —0 184 0 3604 0272%

20 krad - 40 mM 0 422%% * 0,305% 0.286%
MNo,of  Control 0.561%% 0.526%%
flowers 20 krad 0.5234% 0.334%
30 krad 0.170 0,845%%

40 kiad 0,309%% 0.208
A0 mM 0.630%% 0.581%%
60 mM 0,577+ 0.537%

£0 mM 0,118 0205
20 krad-4 40mM 0.437%% 0.357%%
Mo, of =~ Control 0,9084%
pods 20 krad 0.813%¢
30 krad 0.881%%
40 krad 0.904%%
40 mm 0.932%¢
E'D T i) 0877
80 mm 0.824%%
20 kead 40 mM 0.834%*

- —

4+ Obgsrvatiors were recerded on 360 plants in each trestment lrom thise replicstions.
% Significant at 5% level,
- T#b Signilicant at 1) level,
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Table 2 ¢ Toial.cowelotion co-eificlent botwoen pod visld and s componenia in M.

aoneration of Ak ‘?911‘4.

Trait  Treatmeonts

Helght of Contral
main slom 20 krac
30 krad
40 krad
40 mid
60 mid
80 mif

20 krad-40mas

teagth of Contral
srimary 20 krad’
sranch: 30 krad
40 krad
40 mir
50 mitd
B0 mid

20 krad L 40 mdd

No, of Cantrad
aranches 20 krad:
30 kradi
40 krad
40 mil
50 mad
30 min

A krad L 40 mie!

Ya,of  Cantrol
towgrs 20 krad
a0 krac
AF krac

40 mAs
80 mAT
w0 mAf

20 krndd 40mET

Mo, of  Control
nods | 20 krad?
30 Rrad
AQ lkrad:
40 mid'

g0 el
0 ‘md

20 kead 440 mf

Length of Numbor of Nimber of “Number ol Pott
prinary branthes flowers pods -~ ' 'yileld |
branch ot
057642 0,49u8% 0.168 5121 04103
RRARE Q. zaa™ 0.154 0148 QA
0,857%% 0.213 0,155 0.871%%. ‘0,229
0. 5374 (42 e 0.900%# 056692 2.7074%
D.645%¢ 0.32792 0 199 0194 180
0BG 1 0.164 0 94542 0114 . ‘0,983
0.go5es 0.B1E** 0,301 0,415% 0,372%¢
0,763%% 0173 0,341 0.00552 066
0489+ 0.140 051314 OE7aRt
02922 (3082 0.265* 0.337%®
0,32240 0 155 0157 . 0,288
0.271* 0.309% 0 328%% 0,159
0 42694 0.3145% 0.4424% 0 4gpes
031453 0,32 *¢ 0 35782 0,420%=
0.556%% 0.267% 0:405%% 0.392¢%¢
0.272¢ D.185 0,513%% ‘0,24¢%%
0.211 0 342%% 0.268%
0.786% - 0163 0,183 .
0.281%2 0.352%% 0 386+
D 263+ 0.337# 0,394
0.282% 0.553%% 0 48304
0,348%% 0.317%% 0.346%
0.218 0 345%¢ 0.347¢4
0.225 -0 8071 0.113
0.492:2, 041122
0 3084 0,102
0,305%* 0.165
0 435%%. 03750
0,408, 0380%
0,813%¢ 0,569
0.477%% 0475%%
0170, 0,117
0,802
D_436%¥
08348
0.904%
0 900%*
0,926%%
0 9164+

0.y02¢

.
Lot

Lo o Forgn

4 Dbservations were recorded on 360 pradts in fhsh traatmaent from fhiee rénlicalions.
# Slgnificent at B2 level,
4% Significant ay 13 lavel,

426



