CHAPYLR - TT

LFFECT OF V{-B&RADIATIOE\:‘, A PIYSICAL :ULAGLN CN
Crotalaria juncea Linn.




A, Introduction

Induction of mutations using physical agents
as Vlirradiation is a potent method of creating new
genetic variability which enhances the scope of
selection. These agents bring abcut breakage and
point mutations in DNA no matter wihether the plant
organs are storage type, as seeds with low moisture
content, or tissues with high moisture content. Such
changes induced are readily visible in the sezdlings
when seeds germinate. 1If the dosaje is too high 1.e.
lethal the seeds die, sublethal doses never the lesns,
bring about number of phenotypic changes manifested
as changes in morphology, physiology etc. in the Ll
generation itself. Since chloroplast and mitochondria
are also known to have DNA, such changes are also

possible at their functional level,

Not all types of seeds respond in similar way.
Depending upon their nature of storage material (oil,
nrotein, starch), responses vary. The type of mutation
brought by any mutagenic agent with respect to physical
or chemical nature and the mechanism of action of the
agent and the type of modification brought by a physeical
agent may be different from that of a chemical agent,

50 the attempt is made to study the nature of
morphological and physiological changes brought by

V;irradiation a physical maltagen in Crotalaria juncea L.
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B, Material and iMethods

1. iorvhological parameters @

(a) Germination and Survival :

Seeds of Crotalaria juncea were collected from

the Agricultural College, Kolhapur for the study of
the effect of Y:radiation on some morphological

and physiological parameters,

Five lots of about 100 g seeds were V:irradiated
with 10,20,30 and 40 KR doses at Bhabha Atomic Research
Centre, Bombay, Prior to irradiation moisture percentage

of the seeds was determined by loss in weight method,

One hundred seeds of each of the treatment
were sown in different pots for further investigation
of seedlings and 100 seeds of each treatment were kept
for germination in germination papers. Control was
also sown and kept for germination. The rate of
germination was scored based on 72 h of germination,

and survival percentage was calculated after 15 days,

The methods followed, for the study of different
morphological and physiological parameters have been
described already (in chapter I) while studying the

effect of DuS on different parameters in C. juncca L.
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C. Results.

1, :Morphological parameters

(a) Germination and Survival :

The moisture percentage of the seeds of

Crotalaria juncea subjected to V:irradiation is

determined and it was found to be 6,483,

Irradiation effect on the rate of germination,
overall ¢germination percentage, as observed upto 72 h.
as well as survival percentage after 15 days in Ml
generation of C. juncea is depicted in Table 8 and

Figs. 16 and 17,

Unlike that in DES treated seeds, germination in
the irradiated.. seeds started on the same day as that of
control., In other words no delay in the germination
could be noticed, On the contrary germination is
(possitively) stimulated in Y;irradiated seeds over that
of control (Fig. II). At 40 KR which is the highest dose
chosen in the present investiggtidn, the total percentage
of germination is almost equal to control. In other words
the dosage of irradiation requirecd to reach LD 50 in

this species of Crotalaria appears to be much higher.

Like germination, the survival percentage is not

significantly affected by irradiation, conferring that



Table 8 3 LFFICY OF Y=-IRRADIATION
AND SURVIVAL OF Crotalaria juncea
(I»;I1 generation).

ON 83D GERMINATIVH

Tours after Germination Percent

24

48

72

age of
germina
tion.

Percent
gge of
survival
after 15

Treatment 12
Control 14
10 KR 12
20 X» 12
30 K 13

100
100
100
100
100

88
80
92
88
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the doses chosen are too lowe. Unlike in 2. trezated, th
20 XX treated plants waicih show morzs vigour, :the survi

percentage 1s higher compared to others,

(b) Morphological pgé%larities t

The seedlings obtainea after seed treatment with
various doses of flirradiation had their cotyledons
with mal:formed shapes., In 10 Kr certain seedlings
Oobserved with slightly crumpled cotyledons, some with

in S12¢ 4han Hhe
one cotyledon very much reducedvythar normal. In 20 KR
also sucnh type of malformed cotyledons have been
obtained. in 30 and 40 KR irregularities in cotyledona
shapes has been increased. Crumpling of tne cotyledon,
mal formation of one of them or both, tricotyledonary

- —— i e

nature and one seedling with two radicles (Fig.18) in

3 e A it ey AR AT e

40" KR, are some of the significant pecuyarities of pla

obtained after irradiation.

Radiation has drastically affected the size ana
shape of the leaves. At the seedlin¢ level the margina
meristem of the leaves wag affected, tne leaves becomm
distorted in shape. Some of the peculiar distortions
found after 20 Kk and 40 KR treatment respectively are
shown in Figs. 19,20 and Fig. 21 respectively. Sectori
discolorations in the leaves of C. juncea are observed
from 20 X: onwards. The area discaloured being directl

proportional to tnhe level of the dose. Some of the lea















were pale green in colour with patches of normal

colour here andc there. 1he ssctorial disccelourstion

U

decreasad arfter 30 days of growth in 20, 30 and 40 (K
doses. The initiation of verigated brancnes has been

- - . hq - ) - (] L)
observed from the axxz} of the leaves which were shown

chimneiric nature,

(¢) Crowth paramuncter @

7 —~ - 1 X -~ : P T -
The growth in ci, as racordsd a@very wee
-

4 . o . E . : LI el ¢ . ] -y
C. junce& arc repregonteon in rables 3 and Fio,22,
—— Dt —— 14

The general, pattern of growth &il ot chan

e

2 fter firays treatnent (Fig.22).
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wxcestionally, in . dose the plénts have attained
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heighest urouwth (ftys. 32, 23)., Psrcentags of co:yledonary

comparced to control and plants cbtalned aftcr 20 K@ and
AN Ll S - PO R 3 - iE P P, B 3 . =y
40 % Gose. Inditiction o floweriug has bezn recorde

simultaneously in control, 20 LU nd 40 7 zlants,

Jhiere as che plants obecinen after 10 .00 and 30 KR
treetments have ghown Gelayed cendency of initiation of

floweriag (Tavie 10).

(d) Leaf area :

~ = = . . . 2 M ] | e . i - N e P 4 :.
2rr plant and the total Leal arca par oiant pf
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Table 9 ¢ LTFVLCT o7 YLIRRAD"AIILH Ud GROVIE (Gl IGHT
OF Crotalaris juncea (I, generation).

Bight (em) at week intervals.,
1 2 3 4 5 6 7

Treatment

Control Te5 21.56 | 33.5 43.8 54.5 64.5 75.0
10 K&  T+5 20.9 30,0 39,0 50.5 61.5 6840
20 K1 846 28,7  40.5 54,5 69,0 31,5 U745
30 BB 7.9 23,9 34,5 43.0 55.0 55.0 73.0
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Crotalaria Juncea L. { My GENERATION )-
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27el, 21457, 21,03, 20,732 a2nc 19,88 in 20 X7, 40 £,
10 K&, 30 Kr ana cuntrol plants respectively. The
nunber of leaves per plant i1s as 43, 40, 29, 26 and 36

in 30 &8, 20 1, 40 KR, 10 ¥R anc control plants

3]

. v , : , . - 2.
respectively. The total photosynthetic leaf area (cm”™)
per nplant is in decreasing order as 1024,2, &21,.4,

control plants respectively,

{e) stomatal fregueancy

The stomatal density of leaves treated with

ircreasing doses of %Lirradiation in this species of

Crotzlaria is given in the Table 10.

it is clear from the tabl:

]

that the stomatal

aensity went on decreasing as the irradaiation dose

i e L T i

increasad up to 30 XR. 4t the highest dose chosen

le@e @t 40 X the stomatal density increased considerably,
2 -

f.c. 107 per cm® on upper epidermis and 262 per cm® on
: . . 2
lower epildermis asg against 143 per cm” on upper and

- 2 - .. .
259 per em’ on lower epidermis in control plants.



(£) pPollen fertility

In V-irradiation treatments of C. juncca che

nollen fertility hias been recorced in the Table 10,

It is clear from the table that the pollen
fertility linearly decreases with increacing dose of
V:radiation. The percentaege of pollen fertility being
97, 95, 90, B87.2 and 78.5 in control, 10 Xk, 20 ¥XZ,

30 K& and 40 KR plants respectively.,

(2) ohysiclogical parameters @

(a) uloisture percentage

The effect of «Lirradiation on molsture percentage

in C. juncea is depicted in Table 11,

The teble inalcates that there is no significant
wirect of Y-irradaiation as fer as the moisture
percentage is concerned, in root and stem the molisture
percentige is more than thnat of coucrol plants in all

ust uhe

e

tne uoses, where @s in case oif leaf it is
reverse i.e, in control plauts tane moisture percentage
is nighest, If we consider the moisture percentage of
entire plant, the seyuence of uecreusiny order Lo as,

follows 10 Kk, 40 KR, 20 K] anc 20 i plants.

The decrease or increase in moisture percentage

is very marginal one, The highest being 80,54 in 10 KR
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and lowest percentage peing 79.17 o in 20 KR treated

vlants,.

(b) ¥fotal chlorochylls :

The effect of the increasing doses of

H
0

Vtirradiation on =ac¢ total chlorophylls of C. juncea

3y

is given in Taole 11,

u

The table reflects that there is no any corelation .

aph e D

between the radlation dosses and the total chlorophylls,

o
o

{5

s also clezar from the table that in all the
f:irradiated:plants the total chlorovnhvlls is less than

N

that of the control plants. The lowest a@mount

(211.4 mg/100 g fresh tissue) of chloroohyll is observed
in 40 XR treated w»nlants which is the highest dose of
Yiirradiation in the present investigation as against

P

tue nigh amount (233.8. mg/l00 g fresh tissue) in

—————————

s S

control nlants.

(c) Nitrogen :

A

The nitrogen level in 2. junces trettec dgith

increasiny dose of Vcradiatioa ig given in the fable 11

and E‘ig. 24,

The table and £ig
Yiirradiation treatment has effected in lowering the

1

nitrogen content in root and stem comnared to the
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control plants where as in leaf there is an increase

nonitrogen loevel (4.10 g/100 g dry tissue) at the

=S

it
oY

1o2) nee of irradiation {10 Kr): and decrease in

the level (1,35 ¢/100 g dry tissue) at the highest

dosz chosen (40 {3 . If a0 consider the tocal nitcrogen

=

of the entire plant the decreasing seduence 1ls as

— o

dry tissue in 10 XKz, 30 KX, 20 Kii, control and 40 ¥R

treatea plants respectively.

D, Discussion.

The results of germination study and survival
percentage carriea out in irradiated seeus of

Crotalaria juncea are given in Table 8 and Fig. 16.

it is clear from the table that the germination in
the irradiated seeds started on the sewe day as

that of control and also the rate of germination,
survival percentage is not much affected by the
treatment, It is also noticed that the process of
germination and growth oi radicle is triggered in all
irradiated seeds compared to control (Fig. 17)s Thus
to get LL 50 in this species much higher doses than
that of 40 KR is to be tried, However higher doses
are known tc cause larger damages than iower ones, and
there are always chances oi getting more beneficial

mutations at lower doses, A number of stufL@S.have

been coaducteuw on radio scensitivity of various crop
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plants (wparrow and wWoodwell, lvciZ; sSpercow, 1305;
sparrow and Sparrow, 19¢5; Singh, 1370) and con the
ihibition of plant growth (Gray and Scholes, 1951;

whrenverg and wvietricih, 1955; Zhrenbery, 15557

. o ey e, 00 A - :
vavies, 1961 and wavies, 190&¢) by ~TCc V=rays. Survival
percentige reporteu in the present investiguetion

indicates that the radioc sensitivity of tials species

I

is much higher. Randelia (1980) found that in C. striat

irradiation from 10 & 90 X< had noc advuey effect on
‘germinacion though the sseds of 100 K.. took more time
to germinate. This is in agreement witn tae prescot

»

investigaetion that the genus Crotalaria is more

radio resistant.

In the prescne investigotion only few uogsco
(10, 70, 30 and 40 XR) have been trieu to induce

mutations in C. juncea. zhatov (1979) rzhoriea sifect

O

£ louyer Goscs of Virays on hempseeds and ovtainea
stimulotion of gernadnation and sseiling vigour,
salrechi and Yathawat (1979) reportod ineffectiveness

cf louwer woses of f::a43 to incuce chromosomal

systen, The resul oktained in the oresent invectigation
ars in conii y <4ith the sbove fiadings.

It is evident from the literaturs reviewed by

Gustaicon (1947), Fujii and Matsmura (1958) and



datsumure and FPujii (1959) in most of the species
studied, germination rercentage decrzased ith
increase in dose of radiation. Singh and Godward
(1974) reported 100 % germination at all doses

ranging from 2 to 5003 K rad in Elusine coracena,

However Shamsi et al., (1278) revorted stimulation and

garly germination in Vicia f£faba following Vcirradiatio

of seeds., Guimaraes (1978), while studying the efiect

16

of Viirradiation on rice seeds reported that survival
was not afiected by increzsed V:ray dogseg., Congtantin
(1976) reported that survival was unaficcted by

Y-irradiation doses less than 70 KR in Glvcine max.

Swiecicki (1981) observed in pea that increasing
doses of irradiation caused delay in germination. From

the present investigaetion it seems that germination

and survival percentage is depended on doses of Virays

B

and doses vary from species to species and cultivar

to cultivar,

{

pemt

n

et ak.

Number of damaging effects caused by Viirrauiation

on germination have been recoraea by various workers,
it is known to cause disruption and disorganisation of
tunica layer and there by inhibit germination

(Chauhan and Singh, 1975). :ign dose of irradiation ha
been shown to be impering mitosis or sometimes virtual

elemination of cell division in meristematic zone of

S

germinating seeds (Cherry and Hageman, 19¢1), Woodstock
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and Justice {(1357) have chwow Lhat irraediastion causes
resplratory inhibition too. On tihie other hand there

are reports sugiesting thet irradliation causcs

12

[ol}
o
H
=
5t
O
k3
o
H
[

ak an¢ stimulation in germination.

(Sparrow and 3ingleton, 1953; Scarrow, 1554;

3kok =t al.,1905; Torne, 1365; Torne and kRaut Desai,
1975). An inverse relationship between seed water
content and sensitivity to sparsely ionizing radiations
was first discovered by Caldecott (1954) ana ghrenberg
and Nybom (1954). Later Caldecott (1957) aas showm

that seeds of 4. water content exhibited more danage
if they were soakeda in 02 bubblet water after

irraciation than if they were soakea in bubolad,

N
2
water. The inifluence of water content on sesad

raciosensitivity was early

dilan et 2l., 1965). Seed moigture percentage of

-

C. juncca was found o bo is beyond the
limit renorted by Coldecott (Loc. cit.) wna still
shouing higher percaentage of gernmdination aifter higher

dose ilrracdiation. Thus Crotalaria 1s a genus which is

rore radio resistant than the others,.

1
o3
D_r

Lower doses induce early DMA sgynthesis
stimulat&d germination of seeds by acting at the

physiological level, while higher doses cause damage

to uNA (bnyansagar and Tarar, 1971), Hovever

interesting to study the same hyoothecsis in
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vhich germinates after hicher doses of irradiation,

Cotyledons were changed into variously deformed
shanes with higher doses and even at 10 XR, Their
length and breadth also varied, more or less similar
obser¥ations were made by Lefort and Ehrenberg (1955),
.ericle and llericle (1957), ioutschen (1958) and Saric
{1958) in barley, In thest cases clefts vere found to
have occured in the coleoptile when the seeds of barley
were irradiated., In experiment with heat s»routs, it

wa

it

[

established by Vasilev (1951) that if 1 was assumed
to be radiosensitivity of coleoptile the ¢ was that of
leaves, 18 of the primary roots and 18 of the side roots.
In the present study sectorial discoloration was

observed in C. juncea from 20 Xx onwards and it was
persisted upto 30 dajs of grovth. bybenaa (1964) observed
s e e

sectorial disc olorotion oF lnaves in irradiated

Crotalaria intermedia., Bairathi and Nathawat (1974) studied

morphology and anatomy of polycotylous and twin seedlings
oI Ce. juncea from natural population. They reported
nemitricotylous, tricotylous and tetracotylous and

twin seedlings, most of them show normal growth and
renroduction. But in few connations of growing points,
stem fasciation and whorled pihyllotaxy were observed,

in the present study tricotrledonous nature as well as
seed with two radicles (¥Fig. 18) is obscrved after

Viray treatment, may be due to change in growing points.



Similar type of results have been obtaincu by singa

(1974) in jute after ¥-irradiation treatment.

It is evident from tne Table 9 and Figs. 22 and
23 that even with increasing doses cof V:i radiation the
general pattern of growth didnot change much, except
for 20 KR dose. sSimilarly the height attained by
control and 40 XK plants is almost same. However
increased growith is observed in plants obtzined after
20 XX treatment., Similar results were obtained by faraw
and Dnyansagar (1979) while studying efiecct of V’ravs

and &M5 on growth and brenching in Terneria ulmifolia.

They further reported the stimulation in seedling crowth
in case of lower exposers of Vlrays and height of the
plant was more than that of the control. Lhatov (1979)
ocbserved similar vpattern in hemp seeds treated with
¢Lrays. Premsekhar and Appadurai (1981) while studying

the efiect of V:rays on Cajanus cajan observed that

lower doses of V:rays (10-15 R} are effective to
stimulate the growth. Khan (1981) studied the effect of
Virays on seed germination, seedling growth in nung '\
bean and observed that grow:th of seedling decreage& th
1(}«'@ s
increase in doses of Vcrays. Bhattacharya (1977)/pﬁbwed
that low dose (10 XKi) improved the g¢growth, yield and

compositional characters of plants Glycine max grown

from irradiated seeds and observed that higher doses

showed progressive inhibition. Subramanian (1979) has
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obtaineu similar results in spec

vcirr&d;acion.

]

Hh

Rabindra (1965) obtained two varieties o

]
%

Corchorus olitorius by irradiation which on an average

flosered earlier than the control and had greater plant
to plant veriation. Ramakanth et al., (1977} induced

polvgenic variability in field bean (Dolichos lableb)

with V:rays and observed jgarly flowering in gignificantly !

N

treatments, Reo and Rao (1978) revnorted early

flowvering in Abelmoschus esculentus induced by &, ¢ and

10 KX treatments, while flowering was delayed in 5 and

6 KU treatza samples. Stepanenko and Hegir (1882)

reported early flowering in Calendula officinalis after

Y:rays treatment, Similarly in the present investigation
early flowering has been recorded in 20 IR and 40 IR
plants with that of control. However in 10 and 30 Kk the
vegetative growth is extended upto 43rd days and then
flowver initiation, reproductive phase started. It is

-

gation and foregoing

}...u

avident from the prescnt invest

h

}«.J

overin

O
-
“

¢iscussion that induction of evrly
characterstic mutation inducad by physical mutagens in
different plant systems, However such type of mutations
ars of prime importance in lecunes which are used as £o0d,
fecd and fodder. The variants obteined afeer 10 and 20 KR
treatment are of use as a fibre and green manure plant

wher2 vaegetative nhase has prime importancea. fowsver the
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results obtained in the present investigaetion are of

41 generation znu they uneed further coniirmation in

guccessive gencerations,.

From Table 10 one can conclude thzt irradiation

-

cffect is stimulatory at lover doses as far as leal
area is concerned. In 20 01 the total photosynthetic
leaf crea has increased congslderably over contrcl., e

increase in leaf area naturally counts Zor the

vroductivity of the plant.

It is interesting to note that, though the leat
area is increased in 10, 20, 320 and 40 XX plants. Tre
increase in stomatal frequency per unit area is observed
only in 40 KR plants. The number of stomata decreasec
considerably in 20 and 30 ¥ n»nlants over control. Rac
and Rao (1978) observed no significent variation in
stomatal index after X-ray treatment in Abelmoseaus

abelmoschus esuclentus, However in he present

P

inrvestigation though the plants obtained after 40 Ki
treatment are showing higher frecuency of stomatea ner
unit area should be studied in further generations to

confirm the trait,

Pollen fertility decreased with increase in dose,
but the decrease in 10, 20 and 30 XKz plants is not
signiiicant, while 40 KR showing pronounced cifect. =t

nas pbeen reported by Randelia (1980) ir C. striats and

C. retusa after V:ray treatment that sterility was greater



taalr tne Lregueiicy 0L caromoscmal aonerrations. Waus
along with the abnormally dividing cells forming

steriié& pollen it can be assumea tinat even genic
mutations and physiological changes must have playeu

an important role in pollen sterility as suggested by
pas (1957) in barley exposel to A-rays., The results of
present investigation are in ccenfirmity with those of
katiyer and wroy (1974, 13973), Katiyar (1978), Khan (1931)
and Appadural (;981), that Vcrays induceu pollen
sterility and is dosé dependent and @lways nigher tiau
the Qetectable meiotic abnormalities., zarlier beliel,
that induced pollen sterility is mainly due to a large
number of meiotic abnormalities during microsporogenesis,
reguires modification. Gaul (1964) suggested that
intercnangyes pleyed an important role in the induction
0oL sterility and the sterility micght be treateu as more
reliable index of chromosomal mutetion than the detection

of inter change multiples during meiosis,.

It seems Irom the sresent investigotion (Teble 11)

thot the mbisture percentage as i, generation level ir

1
C. juncca has not peen afiected drastically. in goaceral

)

higher moisture percentage is racorded in 10, 30 anc

]

40 WL nlants, but increase i1s marginal, Jherce as decraose
in 22 X plante is also nezr, .lolsturse charasteristic

varies from plant to plant and f£rom place to placce.

However in the present investigouion the genceral trend
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similer, indicating that the conditions provided Zor
nlont growth are more or less same, Joisgture is @

3

charasteratic which deflects according to the agronomic
conditions as well as chemical coastitutions of tne
plants. The general trend of increcse in molsture

for the s=me

(9]
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percentage is useful to screcn the
in H2 generation., Green manure droduced Dy tals biomas
will have maximum w7ater content wnicn nelps to restore
the fertility of the soil and to mentein the f£lora and
fauna of the problematic soil. It is interesting to note
here that the trials conducteu at sahine fields have
also shown promising results in improving the texture
and the general characteristics of the soil. It is also
observed that the plants are more tolerant to saline
conditicons and also to drought. The »nlants cbhtained
after 30 KR treatment thrived well unier such conditionse.

Thus it indicates that y-irradiation will be of use to

improve C. juncea with different dimensions.

Total chlorophyll content after fiirradiation
is not increased or decreased significantly in C. juncea

(Ml

that chlorophyvll is & characteristic feature which

generation). There are reports by various workers

responds immediately to mutagenic treatment, It is

beleived that the alteration in chloropihvll synthecis of
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leaves obtained after irradiation may be due to auxin

£
j

ynthesis (Kuzin, 1956; Hagen and Gunckel 1958),
Glaconelli et g&.,&196?) reportea the primary efizct of
radiation was the development of meristematic cells
an& the effect on auxin supply may be a consgeguence of
the same. 3ingh (1871) has observed in wmaize that above
a threshold value (20 £2) chlorophvll content decrcased
gradually, but even at 40 K2 the totzl chlorophyll
content remained significently more than the controel.

Rao @nd Rao (1978) observed in Abelmoschus esculentug

incrgases in the chlorophyll content of lszaves in nlants
of 4 Kk and 7 KR treatment, while a dose of 8 XK=
resulted in morz than 50« reduction of content over the
control., Similar results haves been obtained by JSupta

ana Yashvir (1974-1975) and Yashvir (1275) in

A. gsculentus. foregoing discussion sugjests that total

chlorophyll content ig dependent on the dose and on the
raciogensitivity of that genome. In the present investigatio

tne dose administered to Crotalaria juncea is below the

Lo 50 (Table 8 and Fig.16) and mut-tions obtained are

less in number a§ chlorophyll content ig considered,

Witrogen level of the plant is one import.nt
foctor wnich provides a €lue to the overall metabolic

status 0L che plant C. juncea is utilised as a green

manurs which contributes maximuwa nitrogen to the soil

under reclamation. With the above view in mind the whole
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rlant analvsis is carried out to dztormire “ho loval
of nitrogen. The nitrogen level in the 2lants obtained
after irradiation treatment has shown incredse uoHto

30 KR treatment, where as sudden dro) is obssrved Lo
the nlants obtained after 40 XR treatment. This
indicates that radiation is useful to produce a strain

naving higher nitrogen level,

Singh (1970) while studfing the efliects of
irradiation on protein and aminoacid cortent of maize
lear bBad found that protein content increased ~ith the
dose of irradiation and heighest content was obtained in
30 &Rk irradiation leaves at ear formation steges, It was
alsoc observed that protein content of maizz lecaves
increased with advance in age irrespective of treatment.
Dahiya (1974) reported impwovament of mung bean through
induced mutations by Yirays. The treatment with 70 XR
was found to be more effective than 30 Kike Similarly
high protein mutants of winter fodder barlev has becn
obt~ined by Yankulov et al., (1982) after seed treatnent
with Virays. They observed the mutont with 1=4¢. higher
protein content and besides high protein content (17.37),
lysine was 5.95 ¢gram per 100 grams of proteins. G
Giacomelli et al., (1967) reported depression of protein
synthesis caused by irri.diation., Similarly Schaeverbeke-
Sacre (1977) has observed change in nitrogsn content in
VLirradiated Jerusalem artichoke. Thus from the Zorcgoing

discuszion it is clear that irradiation helps to increase
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the nitrogen content of some genome and vice-versa,
Our obssrvetions arc in agreement with those
suggesting increase in nitrogen content after
Vcirradiation. it will be worth to screen the mutants
having higher nitrogen, protein content in successive

generations,



