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A., Introduction :

Photosynthesis is an indispensabvle eventof the green
planvs which is singularly responsible for the sustenance of
entire auxotrophic and heterotrophic world. The ingenity of
the process lies in utilization of most easily and abundently
available energy of scolar radiation. The continuous inexhau-
steble flow of energy is reauired to sustain the biological
world which is only possible through solar radiations. The
green plants fix the atmospheric carbon dioxide by utilizing
tae solar energy harnessed by the chlorophyll snd split
water molecule and keep the continuous flow of electrons which
in turn utilized for ths fixation of CO2' Thus the potential
source of energy to all auxotrophs comes from the sugar
synthesized by the autotroovhs the green planits. The pProcess

of sugar synthesis takes place in the tiny semiautonomcus

call organelle the chloroplastse.

It is of long realization by man that it must be
his endeavour to keep the production of food material to the
highest level, so that he can feed, his growing population.
ae productivity of plants is primarily determined by
efficiency of vhotosynthesizing system. Although the mechanism
of photosynthesis includes several biochemical processes such
as photochemical energy flow through chlorophyll, ability to

fix €O, ability of stomata to allow free diffusion of



63

atmospheric COp, adeduats availability of water and sunliight,
optimum temperature etc. by and large, the process is inte-

& 'tbd one and all thsse events are complzmentary to esach other.
Jven the stimulation of one is enough to contribute for the
stimulation of entire process. Increased efficisncy of
photosynthesis, therefore, can e achievad if ons could

bring about by modifying one of the iactors teo function more
efiiciently. ©Such type of change can be achieved by mutation
and one can induce mutitation and isolate the mutants, which may
be efficient in photochemical energy generation or snzynme

mechanics ete.
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In the present investigation therafors, the effec

both chemical mutagen S as well as r-radiations on the Jhoto-
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synthetic machinery has been studied in the M4 stage o

C.tinctorius Var. N 62-8.

B, Material and methods

PN

veedlings raised from the mutagen treuted sseds are
used for the study. The healthy leaves of seven week old
seedlings .ere randomly sampled from each of the trasatusnt
Pot. XKnown size leaf discs were tunched, dulckly wei
kept on moist filter vaver covered with glass vatridish under

the lighv. The entire experiivent was carried at 10

IRF &
% el e 30

that the stomubz were nasdnmally open in the vlant. Yhes imown



nanber of leaf dices were exposed o haﬁi4003 in tris-iiCl

buffer by the methed of iegde end Patil (1982). The specific

activity of Hall "C0< is 48.3 mli/m mole obtuined from Lhabl:
stomic Resecarch Cantre, Bombay. The entire experiment vas
carried out in natural lizht et 10 AJi. &b the temverature
2800, Lmonz the treated plants where steady stete product
30 minautes evposure has been studied. In control, 0.4 II 8
¢ Mo, ineo
ration has also been studied for 5 sec. Tha reaction was

+and

terminated after feeding, by mcans of 80 % boiling ethunol.

The tissue was homogenized by 80 % ethonol and filterad T
Tiltrate was veasursd and activity counted. Yhe recidus wa

hydrolyzed with 1 ¥ ECL in 15 1bs. dressure for 30 min

Tiltered and activity was countad in the filtraete so as ¢
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comouts for the tobtal achivity in the i

mn

}..J

countsd in goluble and isoluble fraction under vrovorticnsl

counting rystem (4CIL).
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scorad in leal discs ol thae control, 0.4 i G trested and
10 Er r-irradiatsd plants after 5 seconds exposure ig ~iven

incorporation in 5 sce., ernosure in 0.4 U 8 trezted one i
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Table 6.1. The vats of incorporution
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’_wble 6.1 H 4
of
tinctoriue (L.) Var. I &2-8.

-

4002 incorporation in Cartianus

‘set of W0 and Yensdiatior on the rote
1
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N . . . ¥
Troatment Tine of 14002 fization
exposure "
g“1 fresh mg“1 cnlc~- cmT e
welght rorhyll ares
. - - ot 4G m"'6 =z ""6 ~ “6
Control 30 nin. 11.19 x 10 0.530x10 5620 x 1C
e g =6 g o= fam o 400
O.C P‘JL Ao s 12.52.‘{10 00)34}&,1(: 3.0)_) X 10

0.25 I 1S ), 12.53x107%  0.562¢x10% 3
0.5 I e s 19.45%1C~%  1.062%x10"6  7.140 x
0.35 1 LS ., 41.85x107  2.370x10~%  16.958%

0.4 1 7S ), 1€.41x10~%  0.875x10~%  7.078 x

Control s 7.322x10~6 0.513x10"6  3.%06
1 ¥r )y 19.57x1C"6  0.672x10-6  6.746

4
™~

2.5 Xr ys 15,6317 0.735x107°  6.641 x
5 Kr ,s 21.04x107%  0.736x107%  6.673 x
7.5 Kr ys 21.24x107%  0.750x10"6  7.1248 x
10 Er ’s 30.43x1C=6  1.31721¢-6 10,239 -

¥4
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Suble 6.2 ¢ GFFICE OF JMS and P-it0IAUICL OF (g RALH
0¥ 1400, TVCORPORATION TN CARVEIUS
TINCTORIUS (L.) VAR. § 62-8,

L
——————

»
Treatment Time of 1ﬂm2fhmﬁ@n
Sxposure

g lfresh mg"1 chlo- cm™2 area

welght rophylls
Control 5 sec. 2.16 x 1070 0.103 % 10~ 0.737 x 10
0.4 1 ENS ,s 3.97 x 10~0 0.151 x 10c-6 1.521 % 10~©
1C Kr s 3.99 x 10~° 0.430 x 10~ 2.720 x 106

F 3

Velues expressad in mg of 14002.
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isrceorporation.
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