https://doi.org/10.29321/MAJ.10.A02593

Madras Agrie; J 70 (1): 149-164 March 1983

~BIOLOGICAL EFFECTS OF MUTAGENIC TREATMENTS.IN RICE |

G. MNALLATHAMBID' ond V.D. FUHUEWAMT' RAaJAY

E:ﬂaﬁmﬂﬂu WEere numud I:H.lt with® rice variety ' Co,37 to study nifants nf gamma
iradiation and EMS on ‘germination, supvival, pollen and ssed fertility in" M, gunaratmn
& progressive reduction in germination and survival was ohser'-red a5 the doses of gamma
rays and EMS wera increased. 1he raduction in germination n&n:entagu wae mare following
combination treatments than individual treatments and the maximum reduction” (10. BE%}
was observed (40 Krad 4 50mM). The fower congentrations of EMS did not affect the
survival of seedlings and the reduction in survival percentage was more dua tu gamma

irradiation end cambln_ltmn treatmants. than EMS,
effect was additive on germination and survival,
roduced.in gamma ray treatments compared 10 the EMS treatments.

For the ::nmhmaﬂun truatmants. tha_
Pollen and sead fertility was markedly
The combination

treatments produced additive effect on pollen and seed fertility in M, generation.

Induced mutagensis is an important
complementary “and often unique
apptoach to plant breeding. The
combined effects of .gamma rays and
EMS have been studied only to a
Imited extent. So, an attempt has
been made to study the Bffects in this
directmn.

MATERIAL AND METHODS

The seeds of rice (Oryze sativa L)
variety CO37 were presoaked in distilled
water for 24 hours prior ‘to the
mutagenic treatments.  Treatments
‘with EMS ‘were done by keeping: the
pre-soaked seeds immersed. for & hours
in the requisite concentration of
mutagen with intermittent shaking.
Immediately after the completion of
treatment the treated _seeds were

thoroughly washed in 'running tap
water for half an hour. For combina-
tion 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
soaked for 6 hours in EMS, Simultane-
ously with the. individual EMS treat-
ment under similar conditions. The
irradiated seeds were soaked in beaker
for 24 hours before sowing, whereas
the seed treated with EMS and combi-
ned treatment were sown as such.
Ninety seeds from each treatment were
sown in petridishes with wet filter
paper and was replicated thirce for
making counts of germination.  In the
nursery, 300 seeds from each treatment
were sown in small polts of 60x40 cm
size. Twentylwo day old seedlings
were transplanted in the main field at
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a spacing of 20x10 cm in randomised

block design with three replications,
The mutagenic effects in'M: generation
was studied in term of germination
survival, pollen.and seed fertility, The,
effect of combining the two mutagens

on radio sensitivity was determined by

the deviation of the observed value of
the combination treatment from the
sum of values of the corresponding
single treatments.
cal significance of the dewetlen of the
observed values from expected values
in each series of combination treat-
ments was tested by chi-square method,
The interaction effects of combined
treatments on M: biological damages
were  calculated ' according to the
formula (Sharma; 1970) -

e+e
“(a)+(b)
K= ‘Interaction coefficient
(a)-and.(b) = mutation frequencies
_ of individual mutagens
.. (a+b) = mutation ‘frequency of
‘combination treatment
o 1 K-=1; additive; K =1, s?nerglstle
K= T en‘{agen:ene

H ESULTS AND DISEUSSIDN

. Th‘e effe':jt of single mutagens and
eemb:netlen treatments have been
presented in Table51 and 2 respectively,

a.: Germmet;en: ‘

i In the present study, - inhibition

fate for germination increased with the

increased doses, of both gamma rays
and EMS. Sngmfaeent dlfferenees in

germination of seeds were observed
due to individual and combined treat-

The overall statisti-

= rr.-u'r;-.;‘?e,t'ﬁ_e."-”sl'

ments of gamma rays and EMS. * The
reduction in  germination . following -
gamma- irradiation was higher thanin’
treatments with EMS. Similar finding .
Wwere observed by Vereschagin (1974).

Acharya & Acharya r?B??} .reported

_tion
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_frem 0.83 to. 0.98.

8 greater. reduction in percent-
age of germination due to EMS treat-
ments. This was not observed-, with
present study.

 The reduction in germination’ per-
centage was 'more fe!lewmg combina-
trestments  than individual
treatments. The maximum “redictlon
(10.86%) was obseved at fhe combina-

tion treatment of 40 krad+50 mM. As

regards combination treatments,  the
data on the reduction in germination
indicated that the deviation was not

.mgmfleent from the eheewed values to

that of expected values (X = (0.64;

0 99~ P>0.98). ThIS implies thet the
effect of two mutegene were additive
in their effect  The interact ion coeffi-
cients (K values ) showed the near
additive “etfect ‘on M .generation, in
combination treatments which ranged
--When the gamma
rays end EMS Wereused in eembmatmn,
deereese in germination- percentage
appears to. lndleete near eddrtwe effect
of the eembmauen treatments - on
germination. .- Slmtlar ‘results. \were
recorded by Doll and Sandfaer (19591
and Mehen Rao (1872) .in barley.for’
combination of EMS and gamma. rays:

b. Survival of plants on 30th e'e:.-":

.+The survival of: M, plants, in the
present study showed a gradual reduc-

. tion for mereeeing dose of gamma rays

and EMS {reatments-when used indivi-
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dually.  This is in agreement with
results. of Yamagato et.al., (1965).
Reduction in survival even at the
advanced stages of growth was recorded
and this- indicated prolonged lethal
action of gamma rays. The lower
concentrations of EMS however did not
affect the survival of seedlings in the
present investigation and is in accord-
‘ance. with that reported by Soriano
(1972).  The reduction in survival
percentage was more due to gamma
irradiation and combintion treatments
than EMS alone. The individual treat-
ment of 50 krad of gamma rays recorded
the highest reduction of 74.74 per cent
in survival whereas, the maximum
reduction of 68.43 per cent on control
was observed in the combination treat-
ment of 40 krad + 50 mM,

The overall chi-square analysis of
deviations showed that the combination
treatments produced additive effect on
M, plant lethality (X:~1.04, 0.98~ P>
0.95) as the deviation was not signifi-
cant,  The interaction coefficients
showed a near additive effect on M,
plant lethality which ranged from 0 98
to 0.99 in combination treatments
The percentage of survival in either of
the combination treatments did not
ditfer considerably from values expected
on additive basis. The combined effect
of gamma rays and EMS on survival in
.the M was additive. This isin confor-
mity with the results of Gopinathan
Nair (1977). A ﬂﬂmparatwely greater
reduction in survival was observed in
combination treatments than individual
treatments. This is in agreement with
Chakrabarti (1975).
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The LD50 for survival on 30th day
was 40 krad due to gamma irradiation
and 40 krad+20 mM ‘of combination
treatment.  But, EMS treatment failed
to cause B0 per cent reduction in
survival of plants. Fujii and Matsumura
(1958) noticed that LD50 with gamma
rays ranged from 20 to 50 krad in
faponica varieties, and in indica it
varied from 20 to 65 krad. Co37 being
an indica the present results con-
curred with that of the above authors.

¢. Pollen and ssed fertility:

A linear reduction in pollen
fertility with increasing dose was
evident. Among all the treatments.
the highest reduction in pollen fertility
(i.e., 80.00 per cent) was observed in
50 krad gamma rays treatment. In the
case cf EMS and combination treat-
ments, the reduction in pollen fertility
ranged from 1.54 to 3.51 per cent and
56.61 to 60.64 "per cent respectively.
Significant variation on pollen fertility
was observed between control and
treated populations due to gamma rays,
EMS alone or in their combinations.

The percentage of seed fertility
ranged from 18.53 to 81.15 in gamma
rays, 94.11 t0 98.56 in EMS and 30.55
to 35.77 in the case of combination
treatments.  The seed sterility was
more due to combination treatments
than individual treatments of 40 krad
and EMS.

A linear reduction in pollen and
seed fertility was noticed with increase
in dosage of gamma rays in the present
investigation. Rahman and Sariano
(1972) reported similar trends in



NALLATHAMBI and GURUSWAMYRAJA

pollen and seed fertility of rice.
Reduction in pollen and seed fertility
was obseived in EMS treatments also
but it was to @ lesser degree than
gamma rays. The concentrations of
E M S adpted inthe presant study Were
insufficient to cause 50 per cent reduc-
tion in pollen and seed fertility whereas,
50 per cent reduction in pollen and
seed fertility was observed in 30 to 40
krad of gamma rays and 40. krad +10mM
to 40 krad + 20 mM nf combination

treatments,

Most of the combination treatments
produced additive effect on . pollen
fertility (X* = 0.06, P's 0.89), "The
additive effect was confirmed by inter-
action cosfficiznts which ranged from
0.08 to 1.02.. The deviation was not
significant (X* = 0.48, P = '0.99)
combination treatments.  This shows
that the two mutagens were combined
to produce . additive effect on'pollen
and seed fertility in the present invest-
igation, This additive effect may be
due to the independent action of the
two mutagens probably by aifferent
mechanisms.  Earlier  workers like
Khalatkar and Bhatia (1978} however
proposed antagonistic erfect on pollen
and seed fertility in the My generation,
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Tabhle 1 Effect of single Treatments on Biological characlés

&

. 5 _ Germination Survival of Pollen Sterility Seed sterility
Autagen - plants _
{Dusulrﬂlonc] Parcen- Reduc- Parcen- Reduc- Percen- Redug- . Percen- Reduc-
- tageon  tion (%) tageon tion () tage on tion (%) tageon tion (%)
control . conisol . contral : control
Gamma rays
(Krad)
Control 100.0 e 100.0 — 100.0 — 100.0 —
10 - 979 201 956  4.38 g7.6  12.31 811 188
20 85.6 4.36 78.4 ¢1,566 69.9 30 04 64.3 35.6
30 94.6 537 744  25.59 56.5 4349 526  47.3
40 93,6 6.27 2.5 47.47 43.8 66.06 36.4 63.6
50 933 © 6.0 262 7474 200 8000 185  81.4
Value of contral  88.3 89.0 93.0 885
c. D. 1.87 222 4.56 222
EMR (mM)
Control j000 — 1000 — 000  — 1000  —
10 98.6 1.34 94.8 5,38 98.4 1.54 98.5 1,44
20 97,6 2.35 92.6 7.40 98.2 1.73 941 583
a0 : 86,6 3.35 91.2 8,75 87.4 25 936 6.41
40 a5.6 4.36 ED.Z_ 8,76 897.5 2.43 88 112
50 836 6.37 737 26.26 96,4 2,51 94,1 588
Valug of conwol  §7.3 890 95,2 91,5
c. D. 1.39 5.96 1.26 ' 1,80
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Teole 2 Effoct of combination treatment on bislogical characters 5

Mutagen Percent of Redustion over control " =T il 0
(Dose/Cone,) Contral Observed  Expected  Deviation  Dewiation - Iniaféc;fﬁ"
' expaétﬂ:} * _Ge-slficiont:
(@ (E) {0-E) (OHE) Ry
a, Germination :
Gamma rays 4 EMS i R Wy
Coniral 1000 -t e o . A
40+ 10 82.8 7.12 77 -0,59 005 -7 U092
40420 91.8 8.14 8.72 -0.58 o4 . ~0j23
40430 . C 918 . 814 972 158 . 0.26 1083 .
40440 89.4 10,51 10.73 022 001 98’
40450 Buil - 10,86 12,74 -1.88 0,28 | 0,85¢
Value of control €83 ' i e
C.0 1,89 : £
Chi-Square-value for deviation 0,64, 0,89 p 0,28
b, Survival '
Control ' 1000 PR " — L) -
40410 513 ' 48,6 S B2ZR 0 .49 . 033 o082
40420 49,2  E0.7 54,8 4,10 TR 0.93
40430 24,4 55,5 56,2 0.7 S X A T L
40440 432 56,7 8§72  .-0,51 0,01 0.99
40450 31,5 654 73,7 -5.30 038 - 0.93
Value of coptrol 298.67 e '
co 1.72

Chi-Square Value for devistion 1-,04, 0oeg P 0_95 ; !
) o, Pollen Sterility “ e :au

Contorl 1600 — _ LA e S
40-+-10 S 43,3 5.6 57.6 - 0.9% 0.02 .0.98
40420 41.2 53.1 57.7 .0.33 R 1.01
40430 416 = 583 58.5 —0,23 iR 100"
40440 . 403 59.6 58.4 112 . 0oz o 102 -
40450 © 383 60.6 59.5 1.07 0.02 1.0
* Value of Control 94.2 s P
C. o I 1.52 ' ' e . o LTE

Chi-Square valuo ror dwiatfqn 0.06. P D.89
L3

d. Sead Fertility

Controf . 100.0 — — i - S
40410 357 64.2 65.0 —0.81 001 0,98
40--20 34,5 65.4 09,0 —3,08 0.23.. 0.94
40440 . 32.5 67.4 64,7 —2.68 01 . 104
40450 305 69.4 69.4  —0.03 — . 090
Value of Contral, 916 ! ' i . '

c. D, 0,85

ﬁhi-shuara valug 1_'ar daviation 0,48, P 0,88
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