









































































































































































































































































































































































































































































































































































































































































































































































































































































































































GAMMASRAY INDUCED VARIATION IN THE DESVELOPMENT AND INJURIES
IN THE Wy GENERATION OF SCLANUN LNDICUM Le

Se Ravindran and Y,S, Chauhan

Departaent of Bo School of Life Sei
Northe=Eastern iHill n versity, shtucnr‘nmx-

ABSTRACT

Present study deals with reray induced variations on the
development and yield of 3. indicupe Gemmasray expesuresinhibited
plant height and plastochron index, Spines on the ventral surface
of S, Andicum leaf were more radiosensitive than dorsal surface
spines. Vhile spine size increases in the plants given low expo=
- sure of Yerays, the higher exposures were inhibitory, Lateral
branching was stimulated in irradiated plants, Gamma rays inhibited
flower clusters, berry mmber, berry weight, berry yield and seed
number per berryj of these berry yield was most sensitive to
Teirradiation, Solasodine production was increased by low exposure
but higher exposures were inhibitory.



The glycoalkaleids of 30lapil speclies have assuned
great commerdial ifmportance in rdomt years on ssooumt of
their utility as substitutes for diosgmina in the synthesis
of steroid hermenes, 7The importance of Soleamm indidun e
an alternate source of sclasodine is known (Chopre and Kapeer,
1968), But this species needs gmetic wpgrading fer higher
yield before commercisl cfltivation is feasidle, In recemt
years gmmg rays have deen extensively used to induse sutatien
and increasing genetic variability in diverss medieinal plmmts
(Bhatt, 1972; Chauhan et al. 1976). However, no sttempt has
been made a8 yet to iaprove 3. indigus using radiation as a
tocles The mutagmnic efficiency is determined to a esnsideradle
extent by the degree ef injuries of M, generation (Zhreabers,
1971) and such injuries also affect the size of K, pepulatien
to be trested and the M, t0 be raised (Blixt, 1972). 3simee
this information is not available for §. Andigus = attempt was
sade to analyse the effect of acute exposures of gamma reys en
plant development end Yersy induced injury in the X, plants of
this spesies.

Dry seeds of 3. iAndigm (wmoisture content 14,17%) wese
irrediated at Bhabha Atomic Research Centre, Trombey with the
nadp of a 0o source emitting 4.1 ki/minuts. The asute gmma-



ray exposures used were 2,5, 5.0, 10,0, 15,0 and 20,0 ki, The
irradiated seeds were flown back to Shillong and sown in pots
£111ed with 111 mixture of soil and fammyard manures Per

treataent 250 seeds were sown at the rate of 50 seeds/pots The
pots were vatered regularly to maintain sufficient moisture for

gernination,

Two and a helf months old seedlings were transplanted
in the experimental plota of NertheZastarn Hill University,
Shillong, Observations on the growth and reproductive characters
of control and irradiated plants were recorded from 10 plants
per treatment, Since initiation of flowering occurs both in
control and irradiated plants approximately 90 days after sowing,
the following growth characters were recorded in 90 days old
seedlings; plant height, plastochron index, maximum length and
breadth of the 6th leaf, The leaf area was caloulated by multie
plying length with breadth, Spine mmber and size om the dorsal
and ventral surfaces of the 6th leaf was also recerded, Spine
 frequency (intensity) per unit ares was calculated by dividing
spine mumber with leaf ares, Spine size was determined by
measuring all the spines from dorsal and ventral surfages of the
. oth leaf, The plants were harvested 9 months after sowing and
the various vegetative and reproductive characters considered vere,
number of branches, flower clusters, berry mumber, berry yield per
plant, The average berry weight and seed mmber per berry were
-~ determined from 20 batches per treatment of 5 berries each,



Solasodine content on a percentage dry weight basis was
determined from 3 replicates per treatnent following the method
of Crusena et al, (1965).

Percentage of inhibition or stimulation was calculated
wvith the help of the formulas

Control « irradiated
Contrel

X 100

RESULTS AND DISCUSSICN

Table=1 reveals that though gammeeray exposures of 5 kR
and above significently inhibited plant height, culy 15 and 20
RR exposures could inhibit plastochron index, Crowth inhibition
by gasma irradiation in solanaceocus specles has been roperted
in Lycooersicon (Sparrow and Singleten, 1953), lisetisns
(Mieselman, 1936) and §. Khaslaguy (Chauhen, 1978)s Radiatien
induced reduction in seedling height and growth fubhibition may
be due to destruction or damage to apical meristems (Patel and
Shahy 1974), partial failure of the internodes to elengate,
decrease in the mumbsr of proliforsting cells (Ven't lef and
Sparrov, 1965), chromosome structural damage in meristematic
mmmm(wum«.suﬂum
(Skoog, 1935). However, according to Sparrow et al. (1936) the
aseribing of reduced stem elongation to reduced auxin levels
- alone may be an oversimplification since nutritional levels and



Table 13 Effect of gemmaeray exposures on growth ol
3. indicum 90 days after sowing.

Treataent ﬂg.‘ht i ﬂyﬂn _
Control be9 2 0,35 8.7 £ 0,40
SR

940 kR )‘7"0 o 16 -’-i.g;r

10,0 kR :’;g:;g) ‘8‘ %b?.z?

15.0 kR 3 ?0,‘?&3 ?%?.ao
b - R L

Celle at 5% lovel 0,65 0,93

Fi in bracket denote t inhibition
(=) /stimulation over control (+).



mechanisms of assimilation may also be important facters,

Effect of reray exposures on leaf expansion in the 6th
leaf was also studied (Table=2), While low expesures of T rays
did not affect leaf lenghh in irradiated plants, only 20 k.
exposupe caused significant inhibition, ccampared to controls
The lateral expansion of the 6th leaf was significantly
stimulated in 2,5 kR exposure and the higher exposures had no
effect on lateral expansion of leaf, Thus here leaf length was
more affected by Y rays than leaf breadth, This could be due to
greater injury to the leaf tip meristem compared to the plate
meristem (Tablee2). Similar were the observations of Chauhan

(1978) in 3. khasianum.

Leaf area was slightly stimulated by low exposures (2.3,
5.0 and 10 kR) but the higher exposures (15 and 20 ki) were
inhibitory (Table=2), Inhibition of leaf expension by rerays

has been reported in Sgolanun khasigmum (Chauhan, 1978) and other
plants also (Gunckel and Sparrow, 1961).

Spine mumber and spine intensity/area showed a decrease
with an increase in reray exposures (Tables2), The reduction in
spine intensity is due to reduction in spine number, In
3. khaslsmm, however, spine intensity increased with an increase
in exposure (Chauhan, 1978)s The difference in the two specles
is because while in 3. kKhasiamm, compared to spine mmber, more
injury was cmused to leaf expansion, in §. indigug it is the



*(+) TOJIIUOD JOAC UOTINTNWERS/ (=) UOTITATUUT JuSdsad 930uUsp ORI UT SaanBya

00°) 20°) TOADT %€ 3% °C°D
a.nn - Q& - (A - L P RQ - -
e eRgo e @GR Sf N ™ 0%0e
4 a4 - . o« - *) - £
Gr ) g g O (8%l P ™ 0%1
*c 0L - 08°¢ - G*z2 ec* »
Rm-n ) A.,.n.e ) ¢ 1°c ) ?c.nu *) M.o m,nu.w umn.um unw N 0°0L
- . - .0 - .
o ) SER @k A Y A W 0%¢
Ui ogig) G R @ K5 o
ey 290 2's 1°61 €0 T 6% 9°0 7T 6% 1o33u0)
g s B - e R it T S
srp ouyds /MTUNR  eveamay (™) vexv  wpeesy wduer juetgee.y
*Supmos

aoze sfep of WRSYIUY °F yo yeer u39 ouyz uo seamsodxe Aes-esmed Jo 300339 12 opauy



*(+) Toa2w00

J8A0 UOTRETINTIS/ (=) UCTITATYUY Juecsed S30uUSP 38NOeaq U Seandy

st £6°L L TAd 69°¢ 10497 %6 $¢ *0*D
Srfa P e &FS 27 BE ™ 0%z
oo 00y PR 4T e “RB T N5t ™ 0%y
G ERCC AR CE I A -
So¥el GR ELY Sl ST G 1 0
S R BTN & CBRY N = 6oz
€°0 T 9% 0£°0 8°0 ¥ 6°¢ z°0 ¥ L% 96°0 0°L ¥ §°0 Tox3u0)

£ouenbeay requnu fouenbagy Jeqrmu -
T ety T R, ——
Suynos ze33e

sfep o6 WSTIUY °F yo (seoeyine Teajuea pue TEEIOP) JEST Y39 oU3 U0 300370 [es-pwmwn € OTqe]



spine mumber which is affected more, Though leaf expansion
is stimulated o0y the lower exposures, higher exposures cause
very little inhibition, Variation in the response of the
different species are reported in literature (Gunekel and
Sparrow, 1961), Vareing (1977) while discussing the effect
of growth hormones on integration in higher plants emphasized
"the specificity of the response to a given growth substance
is usually determined by 'Competence’ or programaing of the
target tissue and which may be the reason for different
effocts of a growth hormone in different plants®s The diffe~
rentisl effects of radiations on different plants can be
explained on the above lines since radiation are known to
cause hormonal disbalance in the irradiated plant material
(Skoog, 19353 Siders et al., 1969).

Analysis of spines on dorsal and ventral surface of the
6th leaf revealed that more spines are produced on the dorsal -
surface compared to the ventral surface (Table=3)., Spine
intensity on both the surfaces showed a decrease with an increase
in r-ray exposure, The injury caused to spine mumber and spine
intengity, compared to dorsal surface, was more on the ventral
surface suggesting that spines of this side were more radiosen~
sitive. Spine size on both the surfaces were stdmulated signie
ficantly by low exposures of gamma rays (2,5 ki) and inhibited by
high exposures (20 ki), Inhibition of spine size by high exposures
is reported for . khagiamm also (Chauhan, 1978).
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In the present study while lower exposures of r rays
induced significant increase dn the number of branches, the
higher exposures did net inhibit number of branches formed
(Table=4)s Ionizing radiations are known to break spical
dominance and accelerate lateral branching (Sax, 1981).
According to Skoog (1935), relatively small doses of xerays
reduce or inactivate auxin production, and develepment of
latemal buds are promoted by irradisting shoot tips. Radiation
induced stimulation of side shoote is reported in literature
(Kahen, 1973).

Flower clusters, berry mmber, berry weight, berry
yield and seed mumber per berry were inhibited by Yeray exposuress
Of these berry yield was most sensitive to reradiation (Tableed)s
Killion ot al. (1971) reported greater sensitivity of yield
compared to stem length and observed that plant redicsensitivty
increases once hthe plant develops reproductive capabilities,
The present study provides on evidence in this direction, The
reduction in berry yield is due to a reduction in berry mmber
and berry weight. In 3, khesioma, however, deersase in yleld
was due mainly to reduction in berry weight (Chauhen, 1978).
Radiationeinduced reduction in yield is reported for many plants
(Davies, 19733 Pautrier, 1976).

Solasodine percentage showed a siight increase in 2,5 kR
as compared to control and the difference was significant, 7The
higher exposures, however, resulted in a decrease in the



glyccalkaloid contente(Table=d), Radlationeinduced increase of
slkalold synthesis is reported for Dgturs metel also (Kaud et al,
\im)o’
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