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Studies on Modificetion of Mutation Response After Alteration
in the Period of Prescaking Treatment of Chilli Seeds

R, BETHUFATHI RamALINGAME

studies on the offec; of treatmenis with Ethyl methanesulphonate at two different
concentrations on garminating seeds of chillies of different melabolic states have revealed,
the -occurrence of 1wo sencitive peaks one around 24 10 28 hours and the athar around 48

to 56 hours in M generation.

In these pericds. in Mz the frequencies of chlorophyll

mutations were also relatively high. The chlorophyll mutation specira induced at diffarent

durations, of presoaking varied 1o 8 marked degree suggesting that mutation specira could
lse altersd by varying the presosking periods,

Although precise control over the
induced .mutation spectrum is not yet
possible, recent studies in wheat, barley
and rice indicated that when seeds were
treated with chemical mutagens at dif-
ferent. times during S-phase of DNA
-synthesis, the freguency and spectrum
of mutation could be aliered (Swamina-
than and Sarma, 1968, Savin et al.,
1868, Grant et a/,, 1969; Nair, 1971 and
Dekock, 1972). Such studies have not
been attempted in chillies (Capsicum
sp.). The present paper deals with the
ditect effects readily available in M,
peneration and on M, mutatjon frequency
and spectrum in M, when the germina-
ting seeds (varied metabolic state) of
one cultivar (K. ) of chillies were sub-
jected to ethyl methanesulphonate.

MATERIAL AND METHODS

The seeds of the K, 1 chilli (Capsi-
cum annum L.) were subjected to dif-
ferent presoaking periods ranging from
B to 60 hours, at intervals of 4 hours.

Three hundred and sixty seeds for each
treatment were soaked by complets
submersion in distilled water for tha.
appropriate periods. In treatments hav-
ing more than 24 hours of presozking,
seeds were submerged in water for 24
hours and later on kept i covered petri-
dishes lines with moist filter paper for
the remaining period of the respsctivs
duration 1o prevent drving and to ensurs
oxvgen availability for the metabolic
activity of the germinaling seeds, The
presoaking was so adjusted, that all ths
seeds prescaked for different durations
became available at one and the sama
time for treating simulteneously with
the chemical mutagen. Untreated dry
seeds with moisture content of 12+-1.0
per cent served as the control, The
precoaked seeds were treated wilh twe
dose-duration combinations of EMS
namely, 50 mM for four hours (Series 1)
and 75 mM for two hours (Series [},
which were prepared afresh with phos-
phete buffer solutien (0.1m) maintained
at pH 7. The volume of the solution in
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each treatment was maintained at a
proportion. ten times that of seeds to
facilitate uniform absorption of the mu-
tagens by the seeds, All the treatments
were administered at a temperature of
2442'C. Treated seeds were washed
in running water for 30 minutes before
sowing.

The M, generation was raised in
randomised block design with three rep-
lications and 120 seeds were sown in
each replication adopting uniform spac-
ing (2.5 cm either way) and depth. Data
on germination (emergence of colyle-
don} survivel and height of seedlings
(the height was measured from the
collar region to tip of the top most leaf)
on 20th day and chlorophyll chimeras in
i, were recorded. The frequency and
spectrum of chlorophyll mutations in M.

Vol B6, a9

were estimated by raising the ‘pfogenies
on M, plant and M, fruit progeny basis.
Statistical comparisons were made by
analysis of variance metheod. * . Corrala-
tion coefficients were worked 'out. bet-
ween the period of presoaking on-ane
hand and the M, effects like reduction
in germination, survival and seedling
growth on the other.  Combinations
showing significant - correlations' wete
subjected to linear regression analysis.

RESULTS AND DISCUSSION

The germination of seeds and survi-
val of seediings decreased significantly
with the inérease in the period of pre-
soaking treatments - in both the series
‘Table 1), However, maximum reduction
in germination survival was cbserved at
26 and 48 hcurs of presoaking in Series

TABLE 1. Effect of pre-soaking seeds with EMS on germination, survival, seedling height and
oceurrence of chlorophyll chimeras in M, generation

Mutagen dose Period Per cent of Seedling height Par cent
znd duration. of pre- control i iy plants
of treatment soaking i, i showing
{hours) Germi Sur- Mean <+ 5.E Per chloro-
nation  vival {em) _ceny of phyll
. _ contral  ehimeras
(n (2) (2) (4) (5) 6y (7}
Conirol - 100,0  100.0 20.00 & 0.74 1000 -
EMS « 50 mM & hours (Series ) g 85.8 71.4 18.50-2= 0.73 77.B -
12 97.6 75.6 14.89 « 0,89 75.0 0.5
16 a4 654.9 16,77 = 0.82 83.8 -
Z0  87.8 - B8.3 13.32-%= 0.50 EE__'.'E 1.0
24 70.6 53,3 9.64 == 0.49 48.2 . 1.3
28 B6.8 66.8 8,32 £ 0.63 " ABG -
32 77.8 64.1 13.02 = 0.76 65.1 1.0
36 92.5 79.1 14.53 = 0,87 727 -
40 76.7 69.4 16.48 = 0,78 77.5 -
TContd.
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(1) (2) (3) (4) (5) (6) (7)
44 BO.8 b2.2 12.9_-? = .75 64.9 2.0
48 E0.3 31 12.34 £ 1.47 61.7 3.4
‘52 36.8 22.7 13.11 d:ﬂ.?ﬁ':. 65.6 3.1
56 27.0 20.0 10,03 = 0.66 50.2 5.3
60 &7.4 68.6 19.86 == 0.74 59.3 1.0
Difference batween periods of
pre-soaking - e o
S.E. 1.6 1.2 1.16
€0, (P = 0.06) 4.7 3.5 3.35
r 0.643% 0.579* 0,413NS
Iy 0.54% 0.40% —
EMS - 75 mM 2 hours 8 87.3 66.2 ‘15_.35 == (.81 76.9 -
12 89.9 70.5 16,04 = 0.68 80.2 -
16 83.0 70.0 15,96 = 0,60 79,8 0.5
20 g89.9 1.9 - 14.50 = 0.74 72.5 2.5
24 78.8 67.3 11.80 = 0,84 59.5 1.7
28 23,9 78.2 12.12 == 0.76 G0.G -
a2 86,6 711 10.34 = 0.52 51.7 -
36 80.0 66.2 13.38 = 0.78 66.9 1.1
40 84.0 67.3 17.74 == 0,89 88.7 3.1
44 88.3 63.2 14:40 4 0.78 72.0 3.9
48 43.8 i7.6 10,22 = D.48 B1.1 2.0
52 451 20,7 6.92 = 0,66 34,6 1.E
56 45,9 21.7 7.74 = 0.84 38.7 4.0
60 75.6 65.1 9.40 = 0.72 47.0 0.7
Difference between periods of pre-soasing  ** o e
S.E. 1.7 1.5 1.04
C.D. (F = 0.05) 4.9 4.3 3,02
T 0.626% 0.620% 0.6667
b D.456™  0.475F 0.406%"

NS, * and ** denota mean valuss not significent dnd significant st 5 and 1 per cent lavals. raspectivaly.

1 end b denoie corrolation and regrassion cooificients, respectively.
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| and Il, respectively. Tne reaucuon in
height of seedling was significant and
was maximum at 28 and 52 hours of
prescaking in Series | -and 11, respec-
tively, The regression analysis showed
linear relationship between the periods
of presoaking and the reduction in the
percentiages of germination, survival and
seedling height (except in the case of
seedling height 1eduction in Series |).
Maximum incidence of chlorophyll chi-
mera was observed in the treatments
with 56 hours of presoaking in both the
series.  Chimeric plants were often met
with in the long periods of presoaking
(Table |).

The frequencies of chlorophyll mu-
tations observed on M, plant, M; fruit
and M, seedling bases were maximum
in the treatments with 24 and 44 hours
of presoaking in series | and 11, respec-
tively (Table Il). Low frequencies of
mutations were observed in treatments
with presoaking durations between 8
and 16 hours. In general, no association
could be observed beween the occur-
rence and type of chlorophyll mutations
and the periods of presoaking..

Recent studies on mutagen sensiti-
vity showed thatl presoaked seeds are
more sensitive to mutagens than dry
seeds (Savin ef a/., 1968; Swaminathan
et al., 1971, Conger et a/.,, 1973). In
the present study, considering germina-
tion, survival and seedling height as cri-
teria for gensitivity two peaks could be
observed, a minor one around 24 - 28
hours and a major peak around 48 - 56
hours (Table I). In terms of chiorophyll
mutation frequency also one peak around
24 hours and the other around 44 hours
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Wwere opservea | lapie Ii), Inus; the.oyme
specificity of the sensitive periods was
more or less similar irrespective of the
dose of EMS and the criteria followed
to note the sensitivity.

The fluctuations in sensitivity -over
different perjods have been reported by
several workers (Natarajan and Shiva
shankar, 1965; Savin et al., 1968; Siddic
et al,, 1970 and Swaminathan et al.
1971). Savin ef a/. (1968) reportec
two sensitive peaks (at 16 and 28 hours,
in barley and attributed causes for suct
fluctuations also. Natarajan and Shiva:
shankar (1965). reported that the firs
DNA synthesis taking place in the cell
initials might be the cause for the en-
hanced sensitivity between 16.and 18
hours of presoaking barley seeds. Auto-
radiographic studies by Savin &f &/,
(1968) have confirmed this hypothesis.
Siddig et a/., (1970) reported - sensitive
peaks at 11, 18, 22 and 28 hours of
presoaking in rice. They explained that
the first peak at 11 hours was due to the
loss of radioprotective substance, the
second peak at 1B hours might coincide
the beginning of S phase of DNA repli-
cation or the first mitotic division as
evidenced from the cytological studies,
the first cell division commenced afier
22 hours of presoaking and the subse-
quent peaks probably due to the effect
of the mutagen on asynchronously repli-
cating DNA in one chromosome or diffe-
rent chromosomes in a cell.

In the present material (K.1 chillies)
the first mitotic division took place
after 24 hours of presoaking (Sethupathi
Ramalingam, 1976) and the number of
dividing cells increased with the dura-
tion of presoaking. Osone and Mikaelsen
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TABLE Il

SEED TREATMENT WITH CHEMICAL MUTAGENS

Freguency of chlorophyll mutations in 1the My gensration of EMS
with different periods of presozking

Mutagen dose Period of  MNumbarof  Number of Number of  Fraquency of
and duratien prespaling plant My Truit Ila
of treatment- with pregenies progenies
water | 0 0—— mm e e e e —
Sco- Segre- Scor- Segre- Seed- Chlo- Mutaiions Muta-
red gated red gated lings rophyll per 100 tion per
(planis) mutanis My 100 3y
sgorad ————— i
Plants Fruits  lings
{plants)
L‘-ﬁntml — 108 3 228 3689 0 - —_ =
EMS - 50 mM 4 hours 8 hours B4 4 159 1917 18 4.8 2.5 0.94
12 . 108 18 185 20 2845 44 17.0 0.8 1.55
16 . Ba 12 184 13 17086 20 135 7 17
20 ,, 124 18 169 20 2752 58 14,5 11.8 3.10
24 ., 116 34 283 56 4691 775 29.3 18.8 3.3
28 ., 104 12 178 13 1811 24 1.8 7.3 132
32 ., 115 22 210 31 2668 66 20.9 14.8 2.4
36 . 100 i4 188 22 2874 55 14.0 11.6  1.21%
40 146 31 249 42 5014 83 212 329 1.37
44 ., 148 38 308 51 5106 126 25.7 16.8 2.47
4B 156 35 326 44 5306 108 22.&4 1135 Q.04
52 , 124 26 308 37 5038 106 21.0 121 2.0
B6 . 98 24 202 41 4388 {12 24,5 140 1.37
60 .. 107 Z0 308 35 G483 28 187 1.8 2.1%
emS 75mM 2 hours 8 hours 80 8 1E8E 9 1868 18 10.0 4.8  1.453
{zeriss 1) 12 ., 106 14 2486 18 2628 43 93.2 7.3 1.64
16 ., 702 i1 188 12 1817 33 0.8 6.7 245
20, 104 16 252 Z4 3972 4 95.&4 86  2.37
24 . 132 24 224 29 3458 147 V6.2 129 d0s
28 ,, 114 29 288 48 4352 204 25,4 16,2 465
3z . 10d 28 252 37 44489 506 25,7 20 3.5%
36 ., 109 28 238 38 3681 114 25.7 L8 36
40 118 31 247 Wb 4185 228 Y63 184 D
44 . 120 30 249 51 G388 321 E00 DG 6,54
48 . 14 a5 a0z 53 4927 Zay 4.8 T.6 L
62 ,. 137 28 291 58 4451 137 708 1AE 41D
54 ., 123 24 356 40 AB7T4 169 195 1xe Lol
G0 104 21 334 a1 ABBY 174 0.7 V&G LV
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£1971) observed that DNA synthesis in
the embryo was closely followed by an
increase in the mitotic index.

In the present study, -the sensitive
peak noticed around 24 hours of presoa-
king might probably be the synchronisa-
<ion of treatment time with the S-phase
of DNA synthesis while the second peak
around 44 hours might be attributed to
sne of the reasons explained by Savin
e &/, (1961) and Siddig et a/. (1970)
that is, different groups of cells in the
meristemnatic zone initiating the process
of cell division at different periods de-
pending upon their position and physio-
logical state.

The spectrum comprised albina,
chiorina, viridis and albo-viridis types.
The spectrum of mutants was influenced
by the periods of presoaking. In series
i, in treatments with 20, 24, 32, 40, 48
and 56 hours of presoaking, wide spect-
rum consisting of five types of mutants
was generally observed. Viridis, chio-
rina and albo-viridis appeared in most
of the periods of presoaking but their
frequencies did not bear any relationship
with presoaking periods.

In series |l, six types of mutants in
treatments with 28 hours, five types
with 32, 36 and 56 hours, and three ty-
oes with 8 to 20 hours of presoaking
were recorded. Albina and viridis
types were recorded in treatments with
all the periods of presoaking. Viridis
occurred more frequently in treatments
with 20, 24, 22 and 40 to 48 hours of
presoaking. Chlorina type was recor-

ded only in treatments with 24 hours

and subsequent periods of presoaking.
There is hardly any precise techni-

gue to alter the mutation spectrum in a
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predictable manner and thereby tc
achieve directed mutagenesis.  The re:
sults obtained in the present study -sho-
wed that besides the increase in frequ-
ency of mutation, the spectrum could
also be changed inboth the  series,
Differences in the spectrum of mutations
due to varying periods. of presoaking
was evident for the same dose level.of
EMS. Though ‘albina oceurred in all the
periods of preseaking, the proportion of
albina was high in all the periods (exce-
pting at 16, 28, 52 and 60 hours) of
presoaking in series | and 8 to 16, 28, 36
and 52 hours in series |l.  Natarajan and
Shivashankar (1965) reported an incr-
ease inthe percentage of albina in treat-
ments with EMS after presoaking. Viri-
dis, chiorina and albo-viridis in series
| were encounted in most of the periods.
of presoaking. Absence of Xanifia upto
16 hours in series | and chforina ‘upto
12 hours in series |, and upto 20 hours
in series 1l and their occurrence in the
prolonged periods of presoaking were
the most conspicuous features recorded
in the present study. The results of this
study suggest the feasibility to alter the
relative proportion of kinds of mutations
in chillies by administering the mutage-
nic treatments at different periods of
presoaking as reported by Swaminathan
and Sharma (1268)in barley, Siddig et al.
(1970) in rice and Dekock (1972) in
wheat.
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Govindaswamy, the then Dean, Agricul-
tural College and Research Institute,
Madurai for the guidance and encoura-
gement during this study, Thanks are
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versity, Coimbatore for permitting to
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