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Mutagenic Effects.on Chlorophyll Mutation' Frequencies
and Spectrum in Rice

G. NA.L'I..#.THAMBI' and V, D, GURUSWAMY RAJA!

Seeds of the rice variety Co 37 were subjected to gamme rays and EMS alone and in
combination with two teatments. The effects of frequency and spoctrum wers studied.
The frequancy of mutations: estimated as number of mutants per 100 M; spikes was as .
efficient as the number of mutants psr 100 M, plants, Gamma rays proved-more potant in
indueing chlorophyll mutations then EMS. The combination of treatments induced a
highar frequency of chlorophyll mutations then individual treatments showing antagoni-
stic-effect on M, spike and edditive eifect on M, seedling basis, Regarding the speciium
of r:hlwnphvll mutations gamma rays induced Albina, Xantha and Striats types, whereas
EMS and combination traatments produced Virescent in addition to three iypes obtzined
through gamma rays. Albine and Xantho eccuned more frequently than other types in all
the treatments' but the combination treatments produced more Afbina than individual

treatmonts,

The enhancement of mutation
frequency ‘and the alteration of the
mutation spectrum in a predictable
manner are the two important goals
of mutation research. In the past,
‘varied approaches have been tried by
many workers to achieve these goals,
The mutagenic efficency of combination
treatments involving different mutagens
"im rice, ' has been indicated earlier in a
few reports. ' Keeping thisin view, a
study on inducing chlorophyll muta-
tions with -treatments of gamma rays
and EMS and results obtained are
presented below.

MATERIAL AND METHODS

The material comprised selfed seeds

of rice (Oryza sativa L.) variety Co 37
Husked seeds with a moisture content
“of 119, were irradiated with 10,20, 30

40 and 50 krad of gamma rays with a
Co” source at a dose rate of 2500
rads/min.

- Seeds pre-soaked in distilled water
for 24 hours were treated with aqueous
solutions of EMS (10mM to 50mM) for
six hours at room temperature 23 1°C
with intermittent shaking. Immedi-
ately after the completion of treatment
the treated seeds were thoroughly was-
hed in running tap water for half an
hour.

For combination treatments, the
dry seeds were exposed to 40 krad of
gamma rays and then presoaked for 24
hours in distilled water. The presoaked
seeds were kept immersed for 6 hours
in EMS simultaneously with the indi-
vidugl EMS treatments under similar
conditions and were sown as such.
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Twanty tWo ' :day loldriisebdlings Were 1Gi0d 15 [ﬁa-f-"h}'-l"”}rnutatttm frﬂq’tt'énw of
transplanted in the main field,at a, 1 SP8r 1 e npcgmhmatmn treatment

cing of 20x10 cm. In the Ml genera
tion the first formed three panicles

at flowering were 'sélfed by bagging: .*

At maturity, the first three panicles
were harvested, dried and stored separ-
ately in paperbag§. Tha seeds of each’..
panicle-of individual plants were sown, +
in separate beds. for Mrgenaratinn. Al
the seeds were sown snmlﬁltanet}hslv
under f:ald ubnditmns thus PTPU]dlng
almost uniform EOHdItIDHS tu thewht:le

nursery. .. -, . . s Bl AL sea
« -the  chlorophyll »mutationiifreguencies

The prtmary pantc!e of each of the -
surviving ' plants was used for work-""

ing out the chlorophyll mutation frequ- |

ency in M,. The ear progenies segrega-
“ting forchlorophvll mutants'were scared
- first to calculate mutation:frequency
pzr 100 M: plants and per 100My spikes.
The total number of mutants and normal
siedlmgs ware also ‘dounted'to Est:rnate
mutatmn fredhehc pér 1|Dﬁ iz _piarﬂs
:The"'i.':‘hlr:rrt:-pﬁ'yﬂ_ mhtants we’re 6185 -
0 %‘uﬁ'g?esied
by Gustafssuh ‘(1940}* 'Tht}“tiata ‘on
" uumber of MY’ spikes'; ard M:‘seetilitﬁ g
te&taﬂ alefurmshed in the Tablg 7, "“flhe
‘ovbrall “statictical SJgnlﬁcﬁnca ‘u%’*the
deviation between the observell’™
- expegted.values jn each.series of ¢ camhi-
- nation tjeatmentsqw‘as testad b,}r' Chi-
rsquare test.. The,;;qtatactjur} eff&r:ta nf
nﬂmhmed treatments iony; Mltls‘pjkeaﬂnd
My, seedimg tb,a:-:ts we:e‘,,calculated
aqcurdtqghta the, farmulae:, pany o
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If k=1 additive; K>1, Synergistic’
K <1, antagonistic.
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_. .nﬂtlﬂH traatﬂt&rgs {Tal:-fe 2),.."Both in
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“increased with’ incregsing dbsed in all
the three bases except” 50 krad of
gamma rays and 40 krad+ 50mM of
tcnmbmat:ﬂn treatment. ., Higher expo-
o SUres ﬂf, -,49 Isra::l +5G-mM gavﬂpwar
mutageqic Efftplepﬁv un alf._the three
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EMS,umu;atinn.freqq&q:tas-iqn al | ihe
g three -bases increased, ..,butfftEBFE."\NﬂS
no such relationship, between, the
frequency of mutations“and doses of
gamma<rafs, ! TOf: the imutagensTused
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barti (1975) in rice. The chlorophyll
mutation frequency for combination
treatments ranged from 24.5 to 32.5,
22.0 to 27.3 and 3.0 to 4.0 on M
plant,” M, spike and M: seadling bases
respectively. The chi-square value
showed that the deviations from the
expected values were in the negative
direction, These deviations were sta-
tisticallv significant (X'=18.78, 0.01>
P=0001) regarding chlorophyll muta:
tion frequency on M spike basis
(table 3). This showed that the
mutagens combined each others action
antagonistically. This fact was also
confirmed by interaction coefficients
which rangzd from 0.61 to 0.74.

In M= seadling basis, the ‘p* value
showed the deviation to be not
significant (A*-0.29, p> 0.99). This
implies that the mutagens combined
additively in their effect (table 3).
This fact wais" also borne out by

-~ mutants, followed by xantha.

interaction coefficients in most of the -

combination treatments except 40 krad
+40 mM where synergistic effect was
indicated. Most of the combination
teatments showed additive effect on

chlorophyll mutation frequency on M.
seedling basis. The overall considera-
tion of the effects of combination
treatments showed that the two muta-
gens were combined to act additively
in their effect. The additive effect
of two mutagens in combination
treatment may be due to the inde-
pendeni action of the two mutagens
in inducing mutations, probably by
different mechanisms.
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b. Spectrum of chlorophyll mutants.

The spectrum of mutants cmﬁpri-
sing albina, xantha, striata and
virescent is prsented in table 2. Among
these, albina and xantha were more
frequent than others. Striata was
very rare. All these four types were
observed in EMS and combination
treatments, whereas gamma rays gave
only three types viz., albina, xantha
and striata. The relative percentage of
albina mutants increased with increasing
doses of gamma rays, EMS alone and
their combination treatments. But there
was consistent relationship observed
between other types of chlorophyll
mutants and the dose of mutagens
employed.

Both in single and combination
treatments, albina was the most fiequ-
ent type -than the other kinds ot
The
relative percentage of albina mutants
was higher in combination treatments
than in single treatments whereas the
relative percentage of xantha mutants
was higher in individual treatments
than in combination treatments. Such
differences in the spectrum of chloro-
phyll mutants were reported by Kawai
(1966) and Gopinathan Nair (1971) in
rice,
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Table 1 MNumber of M; Spikes and M. Seedlings tested,

Mutagen (Dosafcong), Mumber of M, spikes i2sted Wumber ol W, seadlings tested

Gamma ra-,-"s {krady

Contral® 876, 45552
0 831 43212
20 518 35256
30 642 33384,
40 442 25984
50 216 10920

EMS (mh): '

Control. g0 45240
16 821 42682
20 503 41756
30 788 40975
40 778. 40456 °
50 641 33432

Gamma rays4EMS

Control 876 45452
40410 432 22464
40420 416 21632
40430 a74 19292
40.+ 40 362 18824
40450 272 14144
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“ Table:2 i Freqnency and spectiumm of: chivtophyll:imntations in:the My generation,

= ook amode

Mutagén . Mﬁla!fnﬁ.ﬁéqﬁ'arinﬁ =4 ! "ifut'a'il number  Spectrum (relative ueréantage] ol
(Dosefcone) - e per100 - of mutants ‘chlerephyll mutants
My My My albina  Xantha  Striata  Viresant
plants  ‘spikes  ssedlings :
Gamma rays (krad)
Control T —
10° 223 188 1. 483 §1.0 ;. 387 103, -
20° 229 188 15 512 B3.1 469 — —
30, 251 193 17 568 654 315 710 =
40 253 193 :20- 520- - 694  -27.6 A1 s i —
B e . 250 1BE 15212 803 e - =
EMS (mh) '
Cortral — - i
10 184 160 09 419 46.7 22,2 22 28.9
20 189 161 10 435 22 196 —1 283
20 186 162 10 4637 uteT 326 7 70 18,6
40 P L' SRR O BRI P T L 60.8 275 - 11.8
50 , 2222 1BE 15 516 ; 72.3 13.8 21 1.7
Gamma rays+ EMS
Cantral — - -
40410 245 220 30 682 70.5 15.4 2.3 1.7
40420 270 233 41 692 734 114 - 155
40430 , 285 256 3.5 683 ° 715 ° “23.8 0.9 : a7
40440 325 27,3 40 764 806 Cl.i115 — B0
40.450° 323 272 .39 552 . 828 , .164 09 -
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Table 3 Effect of combined Treatment on Chloraphyll- Mutation Fuquonc\‘; In the My -Gme—l,qiioﬁ"

No, o!vmmamt per 100 M, splkes

0 : ot IS
A e ;
Gamma rays+4EMS (mM)
Control

40410 21.99 35.87 —13,88 537 0.61
40420  un 35.97 1275 452 0.64
40430 25.61 36,15 —10.54 3.07 071
40440 27.34 37.00 < ~8,66 252 0.74
40450 . 27.20 38,47 —1127 .. 330 0.71

X? Value for diviation 18,73 0.01 P> 0.001

No..of mutants per 100 My seedings

0 E 0—E - (0—E¥) K
- B
Gsmma rays-EMS (mM)

Contral
. 40410 3.04 2.99 0,05 - 02
40420 319 ., 306 074 001 105
40430 C364 - 3N 0.43 ' 0.08 1.13,
40440 4,01 323 0,78 0.19 1,24
40450 3.90 . 3.56 0,36 003 0.29

- %! Vajus for diviation 0,28 P> 0,89
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