(Y0

to the time dependence of its appearance may
be duec to the relatively few locl involved.

The effects of short duration treatments
during the $§ phase are now being studied with
simply  inherited marker characters, both
linked and unlinked. For this technigue to be
cffectively used, bringing about a high degree
of synchronisation of cell division, rapid dif-
fusion of the mutagen and an effective evacua-
tion of the mutagen at the end of the treat-
ment period are essential. It is possible that
loct which are not in the S phase may also
be affected by the mutagen and hence only
the relative frequencies of different classes of
mutations can possibly be modified through
this approach., The data of the present study
are sufficiently promising to warrant a more
detailed probe of the use of this technique in
altering mutation specirum.
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STUDIES ON GROWTH AND MUTATION FREQUENCY IN RICE
IN TREATMENTS WITH DIMETHYL SULPHQOXIDE AND
ETHYL METHANE SULPHONATE

E. A, 5IDDIQ, R. P. PURI anp V. P. SINGH
Nuclear Resecarch Laboratory, Indian Agricuiiural Research Institute, New Delhi

JMHF  introduction of dimethyl sulphoxide

(DMSO), as a carrier in medicinet®¢ and
a solvent in biological works,® hags aroused
much interest in the field of chemical muta-
genesis.’'2  Earlier reports on DMSO empha-
cized its low toxicity and absence of any
detectable side effect as a result of interaction
with several drugs and aromatic com-
pounds’-10-18 in particular. Probably this led
Bhatial'? to assess its potentiating effect on
chemical mutagens. The enhanced mutation
frequency associated with a high percentage
of survival in Arabidopsis thaliana yealized
by Bhatial'? led the present authors to make
use of the penetrant-carrier in rice in which
the husk hinders the easy and rapid uptake
of chemical mutagens.

Swaminathan et al.ll concluded from preli-
minary studies that DMSO {treatment was as
toxic as any other chemical mutagen In rice.
A more detailed study on the effect of DMSO
alone and in combination with EMS carried
out since then is presented in this paper.

The unhulled seeds of Tainan-3, a japonica
variety of Q. sativa presoaked in water for

eight hours were f{reated with different con-
centrations of DMSO and DMSO -+ EMS.
The effect of various treatments was measured
as perceniage reduction of germination,
survival and seedling injury in the M; gene-
ration. The chlorophyll mutation frequency
in the M, of a lot (seeds presocaked for 16
hours in waler followed by treatment with
EMS and EMS 4 DMSQO for one hour) has
been included so as to assess the effect of the
penetrant-carrier on the mutation frequency.

The effect of DMSO alone as measured by
the rate of germination, survival and growth
rate indicated the carrier to possess local toxi-
city which followed a linear relationship with
the concentration. At lower concentrations, the
percentage of germination and survival was
either on par with that of control or a little
exceeded. However, data on growth rate
showed proportionate decrease with increasing
dose (Table 1), Another feature of interest
was that the percentage of seeds showing
delayed germination increased with increasing
concentration. It is known that higher con-
centration of DMSOQO causes high incidence of
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lethality in Arabidopsis!'? and decrease in spore

germination in Lycogala epidendrum. DMSO,

at its lower concentration, has also been
reported -to accelerate the process of spore

TABLE 1
Effect of DMSO on germination survival and
seedling injury

Studies on Growth and Mutation Frequemcy in Rice

(Tainan 3)
= % SR -
“ - O of seeds =S, g&°
S S o ” germmated Te 22 .
g ES BE - 25 = F
e § O O w5 o
E U 0 o @ bth ].Oth Q g o Q.=
= - Z. day day &
Control .o 100 86 95 90 .19
DMSO (%)
1-0 8 hrs, 100 84 94 g1 8-14
2+5 : 100 88 99 94 7-26
5-0 ’ 100 84 93 90 6:97
10+-0 ‘s 100 82 92 87 664
20-0 ' 166 69 89 78 575
300 'y 100 52 85 7l 4+52

germination,12-14  The present findings also
indicate that though DMSQ possesses local
toxicity, it could enhance the percentage of
- germination or survival at low concentration
levels. However, irrespective of the concen-
tration levels the inherent toxicity was founad
to be manifested in growth rate. Recent
studies of Shilkin et al? and Kocsis et al.t
in animal tissues emphasised that DMSO has
its local toxicity which is relatively higher in
its undiluted form.

Considering the possibility that DMSO
facilitates the rapid uptake of chemicals by
increasing the membrane permeability, several
workers studied the potentiating effect of the
carrier. Sciuchetti and Born® found that
DMSO apparently enhances the response of
Datura tatulea to a growth retardant when it
was combined with the retardant. Kocsis
et al.7 have clearly demonstrated that DMSO
markedly potentiated the toxicity of several
aromatic hydrocarbons. The present findings
on the effect of DMSO in combination with
EMS, indicated, quite in agreement with the
earlier reports, a tremendous influence ¢f
DMSO in enhancing the effect of EMS as
measured by the percentage of germination,
survival and growth rate in the M, generation
{Tables II and III). The degree of potentiating
effect appears to increase with increase in the
concentration of DMSQO. This again is in con-
formity with the views of Kocsis et al.? that
the potentiating effect on toxicity is very
much reduced when DMSQ is applied in its
diluted form.

687

TasLe 11
Effect of DMSO at different concentrations
when combined with EMS

(Tainan 3)
. - =
v E S
L 2 % of seecls 7 -
- s . =14 -
8 @ germinated G g g
Fx ) & E &l O
.;, g @ b5th 10th ¢  § g
Lo .
o e o > 8|7
et = v L3S ;)
Cﬂntrﬂl an . ]00 93 95 91 3'58
EMS 04 % .. 8 hrs, 100 87 92 85 530
I).\(*lSO Slr EMS " 100 94 97 93 5-98
1%
DMSO + EMS . 100 90 90 88 5-02
(2:5% )
DI\(![SO )+ EMS ' 100 87 87 T6 4-20
5%
DMSO + EMS ‘e 100 82 .86 75 3-39
(10%)
DMSO+EMS . 160 78 87 69 2-48
(20% )
DMS Y+ EMS ' 100 173 78 64 1472
(30% )
TaBLE III
Effect of DMSO in combination with EMS
(Tainan 3)
o =
- E Z =
E O % of seeds ﬁ“ﬂ g
Q »  germinated & o
g & 2 5th 10th @ 8 o
= E 9 day day o © oo
g s ¢ T sz g%
o Y o LS Pos
- = & wR 77
Control . 3hrs. 300 80-3 970 95-0 10-82
DM&S0O 5% ) 300 840 97+3 B3+6 979
EMs (1%) ee 300 bB3-0 89-0 83-0 6-568
DMSO (6% ) ' 300 2:0 57-0 430 4-21
+EMS (1%)

The effect of DMSQO in enhancing the muta-
genic efficiency of chemical muiagens was first
reported by Bhatial'? in Arabidopsis thaliana.
However, the present study on rice, though on
a limited scale, suggested that the mutation
frequency, as measured on M, population basis,
remained more or less same both in EMS and

EMS -+ DMSO treatments (Table IV), This
TasLe IV ‘
Frequency of chlorophyll mutations
(Tainan 3)
No. of M; % of mutants
Treatment Tra::ﬂ’;m plant in the M,
3 progenies population
(:;ntml - . 25 0
DMSO 8% .o 1 hr. Y ¥ 0
E“S (l%) 'R X 45 2“21
+Eu (1%)
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obscrvation though contrary to that of Bhatia
15 to be expected since the membrane permea-
bility might have reached the maximum with
water presoaking itself and the additional
increase In permeability through DMSQO might
not nfluence the rate of absorption. Further,
it seems that DMSO does not also cause any
reduction 1in mutation frequency.
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LIQUID METAL MAGNETOHYDRODYNAMIC POWER GENERATOR

B. C. CHANDRASEKHARA, K. N, KUCHELA anp N. RUDRAIAH
Bangalore University, Bangtlore

HE theoretical aspect of magnetohydro-

dynamic power gencrator using a rectan-
gular channel of uniform cross-section 1S
investigated in this article., The experimental
arrangements and the results obtained will be
presented eisewhere. The physical problem
consists of the flow of a conducting, income-
pressible, heterogeneous and non-viscous fluid
bounded by a rectangular channel made of
electrodes and insulating walls in the presence
of a transverse magnetic field. The purposz
of using an heterogeneous conducting fluid 1s
to achieve Increased power output.
The required equations following Rudraiah
(1964), using

U, = U (ﬂ : (1)
Po %
uy = (.P_) (2)
Po
and using small perturbation
U, = u + U
Uy = D (3)

where w and v are the x and y compo-
nents of velocity, p is the wvariable density,
p, is some reference density, and U is the
free upstream velocity, become

¥
mo w3 (3)'%
3 — Po EDSU
vEY = N[a (%) 36 (8}
with the boundary condltmns
¢.=:¢"" = _2h(¢>0) (6)
0P
SE=0 {= &5 (£ < 0) (7)

o= 4 7

57, o= S

OO < T < 00)

(8)

- o7 (—
where
$ = UBh®, ¢ = Uh¥, x = h¢

and y = h{, ¢ is the electric potential and v/ is
the stream function,

is the interaction parameter, which we assume
to be small

To solve eguation (4) we use,

$ =P, + NO, + . . . (9)
Y =¥+ N¥ + ... (10)
p = pyt+ Npy + - .. (11}

We note that @, is sufficient (Sutton and
Carlson, 1961) to calculate the power output.
Thus, equation (4) is solved using the
technique of conformal mapping, where we use
the transformation

e’ = sin w (12)
== €&+ 5 2h (13)
= ¢ + iy (14)

w=¢ +iny M= (15)
The required solution for the potential is

Py = 2w ﬂ" (16)
or in terms Df dimensional gquantities

$o = 2y 3:; (17)
where

' 4
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