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INDUCED. QUALITATIVE MUTATIONS

IN GROUNDNUT

(Arachis hyp oaea. L.)

, RAMANATHAN! and M. RATHINAM?

Induced qualllen'l.re mulatmne i two greundnul cultivars, TM‘I.I' 9 and Ah 7811, their
-_frequenev and spectrum nre preeenled Gualitative mutations in My consisted. of chloro-
phyll and vizble mutants, The epeetum of ch]nrephyll mutations showed d Heremlal response
of the two varieties to mutagenic treatments, "Combinstion treatment in TMY 8 and higher *
doge of gamms rays-in Ah 7911 resulted in less than additive values for chlorophyll muta-
:run. Induced viakile mureiiunsme!uded mutations for dwarffism, kernel size, testa colour

ana growth habit,

“gated end purple lining around micropyle as against rose testa in the cenptrel,

Mutations for testa celour, consisted of brown, purple, rad, white varia-

Two mutants

having semispreading growth habit peeeessed desirable features ef short stature, higher pod
snd kernel vield, bold kernels and increased shetimg percent compared to that of control.

Induced qualitative mutations are
of - two kinds, namely, chlorophyll
mutations and viable mutations. Increa-
sing the spectrum  and frequ&ﬁﬂ\f of

mutations was among the objectives,
in the  present’ study involving . two .~

well adaptad groundnut cultivars, TMV
9 and Ah 7911, Three doses of phy-

sical mu’t'e'gen, 20, 30.and 40 krad of _

gemr‘ne_raye* three concentrations of
chemical mutagen, 40, 60 and 80 mM
of EMS and combination of 20 krad
- 40 mM were the treatments with
which- the above mentioned varieties

were subjected to. An account of the
qualitative mutations are presented in
this paper.

MATEHIAL AND METHODS

Seeds harvested frnm fifty rende-
mly selected My plants in each treat-
ment were advanced to raise M, gene-

ration in April, 1978 in randomised
blocks with three repiieetiene. Control
lines were raised from seeds obtained
from rehdemlf-eheeen plants in the
parent varieties. The populations rais-
ed under varieties.

The M: generation was examined
upto 16th day after germination for
chlorophyll mutation. The mutation
frequency was estimated and expressed
as percentage on M. plant basis. The
mutant and- normal seedlings were
counted separately to determine the
segregation ratio, i. e, percentaoe of
mutants to total progenies. Thechlo-

rophy!l mutations were classified ac-
cording to the system proposed by
Gustafsson (1940) and Blixt (1961).
Synergism was calculated to show
eynergistic or less than additive effect
(Sharma and Swaminathan, 1969},
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The M, plants were observed perio-
dically upto maturity for viable muta-
tions and morphological deviants.
Viable mutation frequency was estima-
ted on the basis of 100 M: plants
Progenies of the viable mutants were
in M: generation
rows along with the parents.

RESULTS AND DISCUSSION

1. Chlorophyll  mutations: The
chlorophyll mutation frequency was
1.44 at 40 krad of gamma irradiation
treatment in Ah 7911 which was the
maximum observed in the present study
Earlier reports (Ashri and Levy, 1974
showed the low magnitude of occur-
rence of such mutation in the present
study. Such differences could have
arisen due to diffefrant'ial response of
the genotypes besides differences in

" dose and treatment conditions of mu-
tagenic treatments. The low frequency

of chlorophyll mutation might have

also been due to phenotypic buffering
as reported in hexaploid wheat (Mac-
key, 1961). As groundnut is ‘an amp-
hiploid (Gregory et al,

1951) and:

[Uul ?ﬂf Nn“? '

Instances of mcreased mutatlun freq-'

" uency, in combination ll’EH{ITIEn! have.

-in  non-replicated

‘been reportéd in peas [Mehand;lev
1969), French been (Marghittd, 1973)
"and Vicia sativa (Debeljj and Ptasc-'
henchuk, 19?3}

The spectrum of chlnrophyll mu-
tations induced " by mutagemc treat-
ments was found to vary accnrdlng to
the mutagen, dose and. variety (Table
'2), While all the three concentrations
ot EMS have induced: a/bina and virj-
dis in Ah 7911, such .mutants were
observed in TMV 9 at 40 rrM of EMS -

conly. Gamma irradiation has ' mduced.

Raman, 1959) and several traits are _

cantrolled by duplicate factors (Gregory

et al. 1951 and Hammons, 1963), the

masking effect would have reduced the
expression of chlorophyll mutations,

The data on chlorophyll mutation
~frequency have shown that the varie-
ties were identical in their response to

xantha in Ah 7911 and not in TM‘U’Q
_ EMS treatment was found tn inducs
chlorina only in--TMV 9. Earlier re-
ports have shown the octurrence of
xantha and virescent mutants  after X-
irradiation -in groundnut (Bora, 1863),
Chlorina was observed from a cmss
between X-ray induced virescent mu-
tant and spontaneous -krinkle leaf,
mutant (Patil, 1973). Individual treat. -
ments of gamma rays and EMS were
known to induce .xanrha, albina . and
virescent mutants In groundnut (Ashri
and Levy, 1974). _Three major genes
were reported to ‘control - chlorophyl

development in  yroundnut (Patil,
19?3). :
2. Viable mutations:

Data on via: -

~ ble mutﬂtiﬂn'fTEQUEHC‘y; on M. plant

gamma rays and EMS, Combination -

treatment in TMV 8 was found to in-
duce chlorophyll mutation in greater
frequency than single treatments,
nergism indicated less than additive
efféct in the combination treatment.

Sy--
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basis (Table-1) have shown-its occur-
rence upto 0.66 percent in TMV 9 and
0.51 percent in Ah. 7911 at 40 mM o¢
EMS treatment. Lower frequency - of.
viable mutations was ﬂbsewed at higher
concentrations of EMS. A comparison

of chlorophyll - and viable ~mutations

indicated the occurrence of the latter
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at lower frequency than. that of the
former;:- EMS, -particularly at: lower
cancentratlon of 40 mM was found to
/induce hsgher frequency of viable mu-
tatlnn in the two varieties. Low fre-
‘quency of u:ahla mutation observed in
thﬁ present Stud‘f may be due to ha-
plontic or diplontic selection (Swami-

nathan, 1977) or because the induced

.mutatmns ‘may_ be semidominant of
recessive.. : Mutants in- M, are ordi-
narily considered homozygous for the
selected trait. However, it cannot be
assumed- that all ‘the variants should
prove humniygnué in progeny tests
particularly since epistatic interactions
among genes ara comman. :

Levy and Ashri (1978) haveusulated
one true breedmg trailing mutant,
‘an extreme form of spreading type,
from bunch cultivars, which has been
mterpretad .as semegatlnn of hete-
roplasmons arising from plasmon mu-

-.tatmns. The obssrved semispreading
WPE"“ nf mutants in the present study

would have arisen as a result of pro-

~ bable plasmon mutation,

- GREGORY,

This article furms part of the thesis
SUbTﬂltlEd by the sanmr author in part -
fulfilment of the requirement for the '

award of Ph. D degree by the Tami
Nadu Agricultural- University in 1980,
He is, grateful to the University auth-
orities for having enabled him to pro-
secute ‘the present investigation as a
part. time student.
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TABLE—I: Chlorophyll and viable mutation frequency in &, generation
Uarialwﬁraalmnnt Number of My My [ﬂmliigs ﬂhlﬂfﬂﬁh‘ﬂ] _'\.rlsbiﬂ_m'u:mn'ﬁ !
plants sogeegating | "o mutanls f o
. for chlorophyll ' ' 22
mutants Y, '
My & . 1
Gamma 20 27108 g 0,81 ) S:J-
krod ) i
. 30 2652 10 1.07 -0.38
ACH 2685 B 0,81 | .
EMS 4D 2724 8 1,08 0.GE
il | -
50 2575. -4 0.44, 07
30 2585 ° 6 1.00 0,26
20 kead 4 2536 B 1.26 0.27
40 mAs '
Ah ?5':11‘ .
Gamma 20 2675 14 1.04 0,25
ksad. 3
30 7663 & 1,01 0:21
40 2635 12 1.44 .
EMS 4l 2654 10 120 . n','§1
mi - .
60 2695 g - 1.04 0,04
e 2573 6 - 0.85 0.08
20 kad - 2515 8 11 -

A0 mM

Number of M, piams"studien under each treatmant is 50
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Table—2: Spectrum of chlorophyll mutations in "My generation

Mutation spectrum [ percent)

. ) Treatmant - - -
‘ Albina Alboviridis Chlorina Kantha Viridis number
] TV 4 " '
« Gamma 20 ’ 27.2 36,3 36.3 - e= 22
krad .
< 344 L. 344 N0 —_— — 29
40 91 54.5 36.3 — 22
EMS 4D 6.9 41,3 17.2 137 20.6 29
B0 -_— 313 - 250 41.6 - 12,
, a0 —_ 26.5 34,6 384 — 26
20 xrad 4 i8.7 343 21,8 18,7 , 6.2 3z
40 mf ’
Ah '.-'S'T‘I
Gamma 20 = 25.0 42.8 321 — 28
krad . - _ )
30 74, 222 C 296 22,2 185 27
40 10.5 238 34.2 31,6 - 38
EMS. - a0 28.1 37.5 — —_ " 343 32
m 4
B0 25.9 - - 296 44 4 27
80 27.2 — — 409 318 22
20 krad <+ 14,2 17.8 428 250 —_ 28
A0 mM
Table—3 = Spectrum of viable mutetions in M; generation
Mutant for %, Mutations for
. Treatment Total
. Dwarf Growth' Leai Sterility Pod charec- Testa Two* Thiee number
* 'nesg  habit character ter mutatnts - colour traits traits
= T™MV 9 _ .
G mma 20 — - 50,0 25.0 12 6 126 — L a8
krad '
B ao 111 —_ 171.1: 11 44 4 222 - e q
40 — s — PR — — - - 1
EMS 4n — 6.2 62.6 - 125 . 6,2 6.2 6.2 —_
mid .
€0 — B0,0 400 — — T N 5
80 — = 66.6 — 33.3 = — - B
20 krad + - —_ 33.3 . 333 333 — 6
40 mM ; :
Ah T _
Gamma 20 e — 666 .- — 332 — — - 6
karg
30 20.0 - — 40.0 —_ 40,0 —_ — 5
40 - - — -— — — P —_ —
EMS 40 — 83 16.6 _ 50.0 16.6 — 83 12
mid .
G0 — —_ — —_ —_ —_ 100.0 —_ 1
g0 ‘— 500 500 - - — — - 2
20 kard 4 - -— —_ —_ - - —_ — —_
40mM

*Growth hebit and pod size _
4+ Growth habit, dod size and testa colour
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olizo Mo

Tsble—4 Quantitative Characters of vidble: mutents in M3 Generatian -
(Meen of 20 plants)

Mutant - 16

Mugenta 7, amves
Characters TMV 9, 20 Kiad + THV 9, 20 krad 4 (Cantrol) |
40 mM 40 ma - L _
Maean + S, E Mean. S, E -M?.u.}l 5;?5_]5'.
Hight of main stem fcm) 10,3 40,6 11.224 08 Eﬂa ~_-h j.E:E__
Length of primary branch (cm) 23.1 = 1.0 228 = 0.7 23 3:&23
Number of primaries 129408 124+02 ':Iq 5 :I';U g
Mumber of secondaries 10,0+ 1.4 9.9 413 33 Es CI'E
Mumber of pods{plant 234 + LB 210 1',5_' EDE o 21
Number of kernels/plant 7721 34023 342 :L—I__{Z__E
Pod yield {g)#alant 26.2 -:i;_-‘i.? T2 16 164=|; 09
Kernel yietd (g)/plany 8.4+ 1.3 155+ 0.6 108 % 0.6
100 ped Welght (g} 4.6 450 103:0 2,0 67.4 4.6
106 Kernel weight (g) -52.,4- iJZ.G ﬁﬁl.ﬂ = 2.3 ZBZ 15
Shelling percent ?2?;: 42 .1'4;2'_# 2.4 71.._3 = 2.7

May-1982 Issue will be sent to the
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