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e Introduction

Developing plant receives its blue print from
a fertilized egg (Zygote) in which its morphological,
physiological mode of reproduction, growth and
development are predetermined, However, how plant
looks when it grows, how does it mainfest, its
characters both morphological and physiological are
not only dependent upon the blue print that it
receives from a fertilized egg but on the interaction
between environment and dgsnetic material, that i1t has
in it. If the genetic material is modified or alterad
by one or the other means in the sense by artificial
means as chemical mutagenic agents, at an early stage
of development suéh as in embryonic stage or at the
seed level this is readily manifested and such
manifestations, if is permitted by the nature may be

perpetuateu further,

The generation and recovery of mutants in order
to braden the genetic base of crop plants has been
termca utation breeding. Wnemever the seeds are
cteated with chemical mutagenic agents as Diethyl
sulphate its immediate effect if any is manifested
firstly in the germination process, morphology,
secondly at the physiological level of the secdlingo.

Again physiological manifestation may & may not be



of permanent nature ai. Geponds on thz L©ooe Of
mutation tnat has been brought by the agents in the
semi autonomous organclls such as chloroplacts and
mitochondria. The type of mutation brought by the
mechanism of action, and the tyoe of modification
brought difiers in different chemical mutagense.
Therefore attempt is made to study the nature of
morphological and physiological changes brought by

biethyl sulphate a chemlical mutagen in Crotalaria juncea L.

comnonly known as sunnhemp.

B. Material and methods :

1. Morphological parameters

(a) Germination and survival

The seeds of Crotalaria juncea L. (sunnhemp)

were collected from the agriculture Colleuye, Kolnaonur,
for the study of the efiect of biethyl sulphate on
different morphological and physioclogical parameters in
Ml and MZ generation,

For the treatment the seeds were initially
flooded with water to remove growth inhibitors and
soaked for 3 h to completely hydrate the system. The
water was changed periodically to ensure complete

elimination of inhibitors if existed in traces., Weight
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arnount of Di3 was dissolved in distilled water Lo
prepare the solution of 0.1, 0.2, 0.25. and 0,3..

concentractions.

The prescaked seeds were divided into four lots
of 200 seeds each, including control and were soaked
in respective mutagen solution of different
concentractions for 3 h. at 20°C., wWhile doing so care
was taken to permit, on an average 1 ml. of mutagen
solution perseed, In order to circumvent the brietf
half-life of Dis due to rapid hydrolysis, (Heiner et al.,
1962 and Konzak et al,. 1965) freshly prenared solution
of the mutagen was added after every half an hour of
treatment, Comparable control was maintained by soaking
the pnresoaked seeds in distilled water, After completion
of treatment the seeds were rinsed 4-5 times with
distilled water and kept in it for half an hour, Tais
would have enabled leaching out of any unreacted ..
bmutagen which would otherwise increase the physiological
damage. 100 seeds of each of the treatment were sown in
different posts 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.,
b was determined based on 96 h of germination; and

50

survival percentage was calculated after 15 days,
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photosynthetic area was determined by multiplying the
average leaf area with total number of leaves.
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(e) Stomatal frecucncy @

The method followed for this study is of
Stoddard (1965). Total number of stomata was estimated
in the precalibrated microscope on films obtained by
nail polish epplication. Jail polish was apnlizi to the
middle portion of the leaf on the lower as well as
upver surfaces, After drying the nail polish films were
removed. To avoid errors, maximum care was taksin o
select green and mature but identical lezves on the

P )

plants, Zvery time two impressions for zach sur

th

ac

0}

were taken,.

(£) Pollen fertilitv :

Pollen fertility was estimated on the basis of
acetocarmine stainability technique. The pollien grains
stained by 1, acetocarmine were considereG to Le
fertile and unstained ones as sterile, 1000 gpgellen
graing were stainea and scorew from eacih treaticent and

based on that fertility percentage was determincd,

2. Phyeiologlcal Paramceters @

(a) Moisture percentage

The meolsture percentage was determined on the

basis of feesh d@nd dry welghts, 5 g cf fresh plant
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iyht is the moisture present auna is calculated

for 100 g of plant material,

(b) Lotal Chloropnylls

Total chlorophylls were estimated by the method
of Arnon (1949). Chloropnylls were extracted in 80
acetone from 500 mg of ths plant material., The extract
wag filtered through Buchner{s funnel using wWhatman
No., 1 filter paper. Residue was washed repeatdly with
80.. acetone collecting the washings in the same
filtrate, The volume of the filtrate was made to 100 ml.
with 80). acetone, The absorbance wvas read at 663 -and

645 nm for chlorophylls “a" and "b" respectively.

i

Chlorophylls (mg/100 ¢ fresh tissue) were

calculated using the following formula,

fi

Chlorophyll "a" = 12,7 X A 663 = 2.69 X 645

i
>

i

Chlorophyll *b" = 22,9 X A 645 = 4,68 X A 663 = ¥

Chlorophyll "a'/'be X/Y X Vol. of extract » 100

(mg/100 g fresh tissue) 1000 ¥ wt. of the material (g).

(c) Nitrogen :

Nitrogen was estimated colorimetrically by the
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method of Hawk E;ﬂg;.,(1943). 0.5 g(}ver Qri d

material was digested in a Kjeldehlkflask with sulphuric
acid (131 dilution) and a pinch of microsalt (mixturs

of anhydrous copper sulphate and potassium sulpnate in

the proportion of 1:40) till a colcurless liquid is

contalned at the bottom 2f tiie flask. It réc than cooled

o room temperature and transiferrod messiestivery to
the volumetric flask and voliume was aQJuﬂ*:“ to 100 @l

witn clstilled water. Then it was f£iltoerza nent doy

taken i:s: aesslor's tube (35 and 50 ml marked). In other

tuoes aifferent concentrations of staderd &awonlum

ulpnate (0.0% mg nitrogen/ml) were taken. Ono tube was
¢ without awmaoniwn sulpjate, YO thesc
tubsg was added a drop of 8. potassiwn bisulpuate and

1 ml: éau4 {(1:1, whereever needed), The volume of all
the three itubess was adjusted to 35 ml #~ith water. 1o ml
of MNesselor's reagent was then addaed to each tube,

& reagent is a mixture of reagent & (7 g <&

ssolved in 40 ml Giscs

(')

tilled woter) and

fvs!

(10 ¢ NaOr discolved in 50 ml of water) in the
roportion of 435, The colour intensity O0r Tho orange

brown prodauvect {iH hQZIB). produced by the reactlion

4

between hH3 likteratea from the sample anc the reagent

was measurcu at 520 nm spectrophotometriczlly.

A
(€lectronic ﬁorpor&tion of India). ‘he awnount of nitrogen

G

in the sample was calculated from the standard curve

= [ o O T
of ammonium sulphate,



Ce Results :

1, Horphological parameters 3

(a) Germination and survival :

The effect of uws on the rate of germination,
overall germination percentage after 72 hours and
survival percentege after 15 days is depnicted in

Table 1 and Fig. 1 and 2.

It is clear from the result that the uas efiect
is registered in two ways, firstly by damping down
the germination rate and percentage and second by
delayed germination., This ef:iect went on increasing as

the concentretion of DiEs increased,

1t is evident from Table 1 and #ig. 2 that, the
DE3 has drastic effect in Hl generation as survival
percentage is concerned. ~s5 the concentration increased,
the survival percentage decreased abruptly compared to
the germination percentage. In Az generation tne
survival percentage decreased as the conceantration

increased (72., 68, and 56, in control, 0.1, 023 and

0.2,y DES treated respectively).

(b) Morphological pecularities

The seedlings ontained after seed trectment
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Treatment Hours after germination Pirce?t ?e%ce?t
12 24 48 72 age o age o
’ gernina survival
tion. gfter 15
da}‘s .
Control 30 g0 100 100 100 94
0.1% Dus & = 76 34 83 3 6G
0e.2% 1013 - 65 T4 76 76 20
0e25% Tid - 38 54 538 58
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witihh various concentrations of Pos nad thaoirn
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leaf, some with very small aund some of them with

ol

apical portion crumpled. where as in control the
abnormality recorded in cotyledons (tricotylsdons

Fige. 3) 1s an exceptional one, otherwise all the plants

[0

are normal in natur

0]

In 0e2: wus treated plants number of morvhological
pecularities hava been noted in the present investiyg. tion.
T € ol “ec&'o’“t\mj 7
Tropreal seedling, with cotyledon slightly abnormel in
shape (¥ig. 4). Variation in pigmentation in stem,
leaves and distortea nature of leaves is & coimon
feature., Legves are gener-llvy with crunpled aphearance

(Fige 5) chiamsrie (Figs. 5,7,8 and 9), Jith dicotmuy

(#ige 5,9) with wavy margine (Fige. 35,9). Sometimes

L d

leaves of variants have shown trilobad tendeacy itn
very irregular margin. weaker stem is one or tae
significant characteristic of the 0.2,. .3 traeated

olants in genercal,

In generation few ¢bnormalities have been

21
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recordec in 0,1,. &nd O.2: o= tre-ted placte,
Tricotyvledonary seedlings, crumpled leaves, abpnormdl
leaf shape, twisted lamine, incision i: lcaf margioo,

dicotamous nature of leaf, chimeric plants iva weanker















stems are some notable morphological characteristics,.
Where as in variants which are showing maximum vigour
are devoide of above abnormality features, On the
other nhand they are stout, healthy showing high vigour

over the control,

(¢) Growth parameters :

The growth in cm as recorded every week, after
the seedling emergence of 0.5 treated plants of M} and
M2 generation are represented in Table 2 Fig. 10 and
Table 3 and Fig. 11 respectively. Plants obtained
after Dis treatment and showing morphological vigour
are stuaied i%details. These variants are analysed for
morphological %nd physioclogical parameters, The results
depicted in table for 0.1, 0,2 ou3 treatment are that

of variants and not the mean of the whole population,

In control plants and in seedlings of Al
generation after DLuS treatment, growth pattern in
Ol DS treated is more or less same upto foutrth
week, Whereas in the secdlings of 0.,2% bas and 043%

M plants

w3 treatment the growth is in the lag phase, and is

e

much low as compared to control plents upnpto 4tn end
2na week respectively. after 4th week tne rate or
growth declined slowely in 0.1l. buo treated plants as

compared to control plants (Fig. 10). In the seedling
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O0¢2 . was treatmont, after fourth week, there is

th

e}
significant deviation in growth pattern than the
control, (Fig. 10). The 0,3. vu3 treatment seedlings

remained in lagphase and pnerished after 2nd week,

©

indicating that the Gosc is lethal. The overall
Jrowtih of ©3 cm helgnt is attainec by control slants
on the seventh veek, wherseas 54 cm heljht is attainead
by Ul  oL6 treated ones. e maximum heignt of 89 cm
is attained by 0.2. 0.3 treated plants. The Fig. 10, 12
clearly indicates that there is reduction of sesdling
heignt at lower doses &nd enhancement at highner doses
(vize 0.2 . Us3) in which the survival is afiscted
significantly.
The growtn pattern in the seedlings raised from
b treated Jz generation seeds is different from t.icse

of ﬂl (Table 3 and fig.ll1l). iIn ﬂz

gradual iuncrease in growth as tiie concentration of

generation thers is

uss increases (Fiy. 11,13). The overall growth of 70 cm
height is attained by control plants on the seventh
week, whereas 74 cm znd 85,5 cm nelght is attained by
0¢l Lo and 0.7, wzd trected onesg respectively. In
general, the delayed ssenescence of cotylecons and
initiation of floweriny (Table 4+45) has been noticed

in 9.1 ana 0.2.. uao treated plants over control in

M, and i

i generation of C. juncea.



Table 2 : ZFPLCT O Dud O Gl (HLIGHD) OF

Crotalaria juncea (m1 generation).
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Control 6ol 14,0 23,0 46,0 5BT.5 6240 68.0
Ot/ D8 5.0 12,5 26,5 43.5 525 5745 64,0
0e2% Bid 245 7.0 17.0 40.0 65.0 77.5 89,0
0e3% Dud 1.5 145 v - - - -
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Crotalaria juncea (I, generation).
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Control Geb 12.0 2040 32,0 50,0 62,0 T0.0
0oty Lo 7.0 160 24.0 35,0 51,5 65,0 7T4.0
o200 Db 9,0 183¢0 2940 41,0 6340 75,5 355
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(d) Leaf area :

The average leaf area, average number of
leaves per plant and the total leaf area per plant
of DES treated plants in Aq and M, generation is given
in the Table 4 and Table 5 respectively, It is clear
from the table that in Ml generation the leaf area
and also the total number of leaves per plant
decreased in 0.1, uz3 treated plants and again increased
in 0.2, 028 treated plants with respect to controel.
The average leaf area is 12,9 cm2 in control, 42,22 cm2
in 0.1 Lus treated and 15,42 cm2 in 0.2 L.3 treatead,

2

and the total leaf area is 2B8.,0 cm™, 219.956 cm2 and

- 2, . e
46Z,6 cm  in control, 0.,1.. 023 and 0.2 D&E5 treated

(&)
N

plants resgpectively., 850 in 0.2¢. oo treated plants the
increase in total photosynthetic leaf area is almost
double than the control,

In generation also the same situation is

i,
observed, the total leaf area being 778.24 cm”,
575.3 cm® and 1304.24 cm® in control, 0.15, pes and

0e2y Dus treated plunts respectively.

(e) 3tomatal frecuency

L

The stomat

™

1 density of leaves treated with

[33)

increasiny concentrations of D3 in this species of

Crotalaria in dl and MZ generation is ygiven in the



-
~d

Table 4 and Table 5 resgpectively, It is interesting
to note that with increasing concentration of Jwo
there is gradual increase in the stomatal density
per unit area of leaf. The increase in number o§

not so significant in Hl generation, Dbut is slightly

significant in the M, generation. In both Ay

generation there is gradual incrzase in the stomatal

and i1,

frequency on both the upper ancd the lower enidermis,
In 0.2, DS treateu planits along with increase in the
total photosynthetic area there 1s also increase in

)

‘the stomatal Gensity which excelarated the leaf

1
function there by bringing about the vigour,

(£) Pollen fertility :

The pollen fertility is recorded in C. juncea

in M& and M2 generationsg treated with Lus and is
presented in the Eable 4 and Table 5 respectively.
Prom the table it is clear that pollen fertility
decreases with increase%in concentration of DuS.

!
DS treatment has no severe effect on th:

1

D
v

i
{
(i

pollen
fertility, because in 0.2, LD&3 treated plants the pollen
fertility is as high as 90.2,;s Same is the case in ﬁz

generation also where the fertility percentoge is 920

in 0.2% Do5 treated ones.
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(2) Physiological parameters @

(a) Moisture percentage :

The effect of Di3 on moisture percentags in
C. juncea in il, and M, generation is depected in
Table 5 and Table 7 respectively. It is very clear
from the table that the D235 has no significant eficct
in Ml generation, as far as the moisture percentuage
is concerned. In case of root the percentage
decreased (72.356) in 0.1. D&S treated, and again
increased (74.78) in (.25 bz3 treated ones over control
(74.24). In stem the percentage went on decreasing as
the concentration increased, Where as in case of leai,
in 0.1 DZ35 treated there is increase (77.25) and
again in 0.2% D=3 treated there is decrease (71.81)
in the moisture percentage. If the total moisture
percentags of the entire plant is considered, there is
gradual decrease in the moisture percentage as the
concentration increased i.e., 75.53, 72.9% and 71.5¢ in
control, 0.1 D=5 and 0.2. DS treated respectively,
However the trend of decrease in moisture percentige is

steady and marginal one.

In i, generation there is increase in the
moi sture percentage as the concentration increased,
This increase rate is also marginal i.e. 77.57, 78.91
and 79.45 in control, C.1. 0&5 and D.2% us3s treated

respectively.
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(b) Total chloronhylls :

The effect of increasing concentraftions of

D3 on the total chlorophyll of C. juncea in 1, and

1
Mz generation is given in the Table ¢ and Table 7
respectively. It can be seen from table that the
total chlorophylls decreased slightly in 0.1 DES
treated and again increased considerabl in 0.2 D.s

treated in My generation (Table 6).

In My there is an increase in 0.1} DE3 treateu
and again fall in 0,29 DE3 treated plants. So the
total chlorophyll being 200.47, 215,45 and 200.88 mg.
per 100 g of fresh tissue in control, 0.1% Di5 and

0.2y LES treated plants respectively (Table 7).

(c) mitrogen :

The nitrogen level in C. juncea treated with Du3
(Ml and ) generation) is given in the Table 6 Fig. 14
and Table 7 Fig. 15 respectively. The table indicctes
that the Pa3 has no significant efrect on the nitrogen

0. feated plants

level, In case of plants of Mlﬂgeneration in root the
nitrogen level decreased as the concentration of DL3
increased, but it is very marginal i.e. 0.55, 0.525
and 0.45 g per 100 g dry tissue in contrecl 0.1% Dos and
0e.2,, Do treated respectively. Where as in stem, 0.,1%
DaS treated plents showed highest nitrogen content than

002/t DS treated and control plants. The nitrogen

content of stem of 0,2% LuS treated plents is slightly
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more control. In leaf the level decreased in 0.1.

V.3 treated and again increased in 0,20 0iAS tredted,
and is more than the control. If the nitrogen content
of the entire plant is considered there is no
significant effect of L2353 at all, because the nitrogen
content being, 1.073, 1.041 and 1.078 in control,

0.1 vos and ).2. vuS treated plants respectively in

M, generation.

1

In Mz there is decrease in nitrogen level in +
planTs

0.1 Dus treated and again increase in 0.2 .3 treated [
in all parts i.e. root, stem and leaves over control,

1f the nitrogen content of the entire plant is

considered there is decrease in 0.1l. Da5 treated and
increase in 0,2% LES treated plants. However, there is

no significant increase or decrease in nitrogen content
of C. juncea treated with various concentrations o s
in #, generation,

2

D, Discussion 3

It is evident from the Table 1 and ¥ig. 1 that

in Crotalaria juncea L. higher concentrations of D.3

have reduced germination percentage significantly,

where as lower concentrations have little effect., It

is also evident from the Table 1 and Figse. 1 ,2 that

0.3,: bs treatment has an adverse effect on germination.
At 0.1 048 treatment the germination is not significantly

impaired., Provided there is a homogeneous treztment of
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seeds, observation on the reduction of germination

may indicate the mutagenic activity. At 0.25% 283 the
germination is reduced almost to 50% of that of
control, this reflects on the sublethal effect of the
concentration which may be considered as L 50 for cthis

species of Crotalaria (Table 1). However to get the

<

ariante at further growth stages it is desirable to

treat the seeds with 0.2)% DzSe.

Survival percentage in C. juncea has also been
decreased of 0,24 Dx3 treatment, where as in 0.25.
and 0,3% Ls38 treatment the effect is lethal., Strong
mutagen concentrations by inhibiting root growth
produce a delayed death in tiie field unlike compounds
that act by extragenic toxicity (£hrenberyg, 1954;

Lhrenbery and Gichner 19¢7 and Osterman Golkar et g&.,(19?5)

Similar results have been obtained by number of
workers in various systems. Pipie (1972) has observed
in pea that higher concentrations of bDiS has lethal
effect on germination anc survival., Kloble et al., (1973)
has also observed decrease in germination and survival
percentage with increase in dose concentrations of L.
in soyabean. rilippetti et al., (1977) reported hicner

frequency of mutations per M, progeny induced by J.s

1
than irradiation treatment in Pisum sativum.’ﬁgyhagéalso
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reported the significant decrease in germination and
survival percentage with increase in dose concentrations.
Guimaraes (1978) reported the effect of DiS on Rice
seeds, he has shown that bzs has an adverse effect on
the survival at higher concentrations, however vns

shows lower physiological damages at lower doses in

¥, plants.

1
Parameshwar and Shankara (1984) studied the eifect
of diethyl sudpphate on cultivars of Gossypium hirsutum

. , 0nd _
and observed decrease in germinationﬂ survival with

increase in dose in all 4 varieties under investigation,.
They reported that the percentage of germination and
survival is dependent upon genotype., Bairathi and
Nathawat (1979) studied the effect of DS on

Crotalaria juncea and found that 0.1 «0,2. LS stimulated

root growth, increased root diameter and lateral root

ormation by increasing mitotic activity in endodermis

[ an i

and pericycle in the subapical region. Further thes
reported that there was early differentation and

maturation of vascular elements close to the tip and

it causad the deformities and indistinctness in the
apical zonation and metacutization of apical tips making

-

the roots temporarily dormant where as they observew
that higher concentrations are toxic and caused
permanent inhibition of root growth.}Strong inhibition
of mitosis and aberrant metaphase in root tips may e
the cause of less survival at higher concentrations as

observed in barley by Gichner et al., (1977) after D.5
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etow-nt, Thesc findings are in confirmity with the

L/

tre

(i

present investigation.

It is alse observed in the present investigatvion
that the percentage of survival is almost scual in

Ocl and 0.2% Lu3 treateu seeds of C. juncem in M

3]

generation with that of control, thus indicating that
variants obtgined in the present investigation are

desirgble, may be due to less chromosomal aperrations.,

Thus it iz evident from the foregoing discussion

rh

on

T

that chemical mutagens have an adverse effec

germination and survival percentage of plants at higher
J X J

ts interaction

level of concentrations. The mechanism of
with genetlc material is well reviewed by Hollaender

(1978) .

1t seems from the present investigation that the
immediate efifect of higher concentrations of L.3 has
drastic effect as morphological characteristics of

Crotalaria juncea are concerned (Fig. 4,5,9).

Joshnu and Rao (1972) studied genetics of some
lezaf mutations in whitejute. They observed changed leaf
pattern from oblong to dicotamous, tricotamous, witan
wavy margin and attributed minor interest in the study

of cvolution. oingii (1974) WQas of the opnion that, leatf
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character has been considered as the most drastically
affected in mutational resesarch., However Rahman (1972),
Beletskil et al., (1981), Lee and dalloran (1982) have
observed morphological abnormalities in various plant
systems after cnemical mutagen treatment., Vardanyan

(1975) while studying chlorophyll mutations in bzan

under the effect of chemical mutagen resorted

correlation of frecuency of mutations directly with

the mutagenic concentrations, but there was no co-relation
between mutation freguency and morphological characteristics
of the mutants. In the present investigation higher
frecuency of mutants has been obtained after 0,205 Du5
trzatment, however the genotype should be concidered

as cne of the important factor in mutation brecding.
Parameshwar and Shankara (1284) observed morphological
variants after Di: treatment affecting vagetative und

£loral parts, the freguency was dependent on the genotype.

Dzheakeli (1983) usad various chemical mutagans
to induce mutations in tea plants. -orphological
changes ars of gualiftetive and quantitative 'nature,
Morphological changes observed in Hl were not inherited
in MZ generation significantly. Similar results have
been obtained in the present investigation when sezds

of C. juncea were treated with varilous conccontrations

of D3 and screened for morphological peculiarities.



The nature of induced sectors on leaves of
various plants e. g. soybean, tomato, maize, pea and
tobacco has been studlied and the origin of these
sectors is interpreted by various workers (3lixt,1972;
vig, 1973; vig, 1973,1974; vig, 1975; bulieu et al.,
1975; Deshayes and Dulieu, 1974; Vig et al., (un pub),
Conger’ pub). The presence of different mutcated
spots on soybean lcaves allows one to differentiate
among genetic events which originate from somatic
crossing over, froia possible point mutations, from
non disjunction or losgses of chromosome seguents. lhe
nutateu spot on tonacco leaves can be attriruteu to
somatic crossing over, possible point mutation, minute
chromecsome delections and ygene conveypgioi, walle
mutatec spots oo malze leaves may be due to delietion

or rutations. #eas proviaed a useful system for study

“J

of _sossio

U

e point mutation and chromosome losses, In

all of th

0}

tegt plants, the chlorophyll deficient
mutants are controllced by manygmost of which are not
mapned, Heterozygotes or certain cnlorophyll mutants
which are controlled by known loci as in barley can be
distinguished from the homozygous mutants or normal
genotyvve. Th@se heterozygotes lead themselves to the
specific locus technidue of mutetion detection, A
greater understanding of tne action of chemical mutage

and the ganetic changes they induce in Crotaiaria junc

62
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will be possible after cytological and genetical
studies, The scoring of chlorophyll deficient mutants

is usually detected in i1, seedlings and not in il

2 1°

In the present investigction morphological changes are
not of true chlorophyll, deficient mutantsg because the
observations are recorded only in kl and not observed
in M2 generation, indicating the immediate efiect of the

mutagen on C. juncea.

In general the efiect of LU.3 on growtn (height)

of Crotalaria juncea in generation waes inhibiting,

M
1
however the results presented that of variants obtained

after 0.1 and 0,2 DE5 treatment. The grcwth pattern

of 0.1 DS treated plants (variants) was almost similar
to that of control, where as significant increase in
hzicht of variants after 0.2, DIS treatment is reported,.
In ﬁz generation similar pattern of the growth has

been observed indicating that variants are true brecdinge.
However studies of the further generations is essential

to confirm such findingse.

in accordance with Zhatov (1979) lower doses of
Dz treatment is benificial to plants which is confirmed
in the present investigation, where 0,25% and 0.3, oud

wht 1s the

treatment are found lethal to C. juncea. Heu

speciiic character of plants where fibre is obtained



64

-

from stem, thus it is beneficial in C. juncea to
procure a plant wnich shows hei_ hest growth in respect

of height, Thus 0.2. U.3 treatment in che present

6]

investigation has shown signilficent increase in height

of the plants over control,

Yamashita et al., (1972) are o. the opinion that

chemical anc physical mutagens nave speciiic action to

t

induce mutation in plants. (mtations inducew by physical
mutagens are not induced by chemical mutagens. sut in

he present investigation it has been obgerved that

ct

mutations inducew in C. juncea after cazmical and

physical nmucageins are of swnme nature as height paranster

18 Cconcoerned,

Jias has showm

P
[
LJ

In i
1

the lag phase ol growth in tne early stiges, while

genceraticn the eifect of

the later stages the growth accelarcstea over the control
(lable 2., #ig.l1l0). wWhere as it is evident Lrom the
Table 3 ana figs. 11, 13 that in HZ geuneration the
variants oovtéined aifter Jeo.o. . Jeo treatment are vigarous

right from the seedling stcage upto flowarinig.

Goua (1967), Constantin et al., (197¢), Sanuer and
Jmuenlbauver (1977), oham.ed and Josef (1379) and Parlina

(1930), while studying the cfliect of various chemical
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mutagenc have shown that growrth was retarded at thno
heighest cnemical mutagen concentrations and at louger

treatmint, Simlilar results are obtained

Fh
't

duration ©
in the present investigacion, suggesting ngégher
concentrations of L.5 are lethal tc C. iuncea. However
there are certain dJdesireble mutants referrad here as
variants are obtained at sublethal doses of Us3 to

C. juncea. bDelayec senescence of cotyledonary leaves

in 0.1 and 0.2 . u.c treated plants is a remarkable
variation over the control. .bu-Shakra et al., (1878
documented nitrogen fixation and delaved leaf senescence
in soybean, the activity of chlorophyll and Rul? case

]

in leaves of soyoean nave been maintained, and acctylene
reduction activity in root nowulcs through seed
maturation. The incorporation ¢f delayed lezaf senescence
irto an agronomically desircble genetic background may
help to increase seed yiecld and symbiotic nitrogen
fixation during seed developmsnc. In C. juncea this
feature has significant importence as i is used as a
green manure, wWith symbiotic nitrogen fiyation it
survives, grows and dominates other wvegetation as

refractory sites subject tc erosion, low fertility and

similar adaverse solil ceonuitions. Crotaleria juncea can

help spear heada the f£ight to stop erosion now nrevalent
in the tropics and can help to rebuild the soils already

damaged and degraded.,
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It is evident from the Tables 4 and 5 that
average leaf area (cm2), nunber of leaves per plant
and total leaf area per plant (cm ) is significantly
higher in plant/plants obtained from 0.2). Dz3
treatment to C. juncea (Ml and i,
control, 3ingh and Drolsom (1973) observed considerable

generation) over

variation in leaf area index in wheat mutants. Increase
in biomass is a basic need vhen the plant is used as
& green nmanure. &ccording to David et al., (1977) under

-t

steady state conditions ia vegetative growth phase

Gl

(Gogsypium airgutum and Glveine max) the niltrogen

absorption function of root is dirsctly related to

,~
b
@

—~

photogynthate supplying function of leaf, Thare is
balanced interdependance batween nitrogen uptake and

growth of plant parts which is dependent on carbohydrate

[
&
i._l
t-J
[0}
[eR)
g

[
¢t
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that nitrogen uptike,

root and soil chiaracteristics,
Their recults suguested that olant growth models should
be pased on the b lanced interdepsndarce of the nitrogen

absorbing and photosynthate supplying functions., It will

be also interesting to study the photosynthesis and

=

s

nitrogen metabolism in this variant to verify this

hypothesis.,

Stomatal freguency is also in correlation with

leaf area of »nlants obtained after 0.,%. Dus treatment

to C. juncea in Ml and iy generations, Similar results
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have been obteined by sgmabercive et al,, (1371) in

cotton after J.3 treatment.

Effect of chemical mutagen on pollen fertility/
sterility has attracted attention of various workers
(Goud et al.,1970; Tarar,1979; 2rasad,1980; Premsekhar
and Appadurai, 1981; Singh et al.,1982). ilowever in
the present investigation the pollen fertility is not
significantly hindered evecn at higher dose namely
0.2.. JI5 suggesting gene or point mutations, at less
severe level. In general the fertility decreased
with increase in usS5 concentrations in C. juncea which
is in confirmity with the results of various workers
Ehrenberq,(}973{¥Prasad{?986)

It is evident from the Table 6 that in Al
generation of C. juncea the average moisture percentage
is least afiected in all doses of s as compared with

control. Crotzlaria junceca yvields 18«27 tons green

matter per hector under normal agronomic conditions
(fropical Legumces, Resources for the Future,1972),.

] . Fard SRS . ~ 3 1 N
Jdoisture is one of the important factors in numiys
formation. Genereally plants are ploughed into tne soil
for manunre purpose when they are 2-2,5 montns old, they

get rapidly decomposed at this stage, maximwa molisture

content helps in decomposition. It seems Irom the present
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investigation that the variants okiained after

ey

wvno treatment are good source for gresen manure like

that of control.

in i, generation (feble 7) similer trend has

been observed in total molsture percentage of C. juncea.

It indicates that the plants obtained in I, generation

5
are frue breecding and having less drastic effect on

moisture percentage of variants of C. juncea.

Sunnhemp, C. juncea is also recommendod as raw
material for fivbre and textile industry. Higher
percentage of moisture in freshly harvested plants
indicates easy separation of bast fibres in tetting
process, in other words the tissue s soft and easily
separable, reduire less efforts to sepatate pbhloem
fibres. It is also considered that fodder having high
moisture percentafe with high nitrogen content is
useful for dairy animals. However, it is reported that
the use of C. juncea as fodder more than 107 is téxdc
to the liva:stocks (Tropical Legumes, Resources for
the Future, 1979). Though the sunnhemp is mildly toxic
it igs essential to screen the variants in near future

for its toxicity, alkaloid contents.

o0

Fin

It is eviaent from the present investigat

B

that, in Ml generation the total chlorophylis increased
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in 0.2, L3 treatew plants (Table 5). In R Jeneration

the pattern is sase only in control, while in C,1.
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that plants obtained after J.1,. dao treatmoent are
efficient in photosyntnesis in Hyoand U, genarations.
in M2 generation overall increase in chloropnyll "a"
in all treatment including control is obssrved in the

present investigation, This effect may be of environmental

[ 53

in nature as seeds were sown in rabpi secason o advance
the generation. It is worth to study the game in Knarif

to get a clear idea of increasing chlorophyll component.

Mallikarjunaradhyva and Channabyredowda (1981)
while studying the effect of chemical wmutagen on

chlorophyll level in Carthamus tinctorius showed taat

&3 alone and in combination treatment with Y—irradiation
also produce more chlorophyll. However variesties

respong: differently in prooucing chlorophylls

4

abnormalities. “Yrend increase in chloropnyll was

marginal in both. The observations from the »nresent

investigation agree with the apove finuings.

Photosynthetic efficiency orf tae plant can be
measured by studying cihlorophyll content, nauacly
chlorophyll "a" ana ¥b" and its ratio. 1t is the

orinion of the Holden (i1973) that C3 and 34 dicotwledons
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plants have certain ranges o chlorophyll "a" to *oF
ratio. However the ratio oes not give any correct
idea about the nature of the plant, but it implies
that C4 plant shows less chlorophyll *b%Y. Sestak (1936)
has shown that C4 plants are more ef.icient in
photosynthetic activity. The level of chlorophvll "a"

is more that of chlorophyll "b" in plantse. About

Sy
307 more chlorophyll "a" content was recorded by iolden
(Loc. cit.) in C, grasses. However the present

investigation resulits shows that the plant igs of 63
nature with hign amount of chlorophyll "a" (Tables. 6,7).

Crucial role ol nitrogen in plant growth anc
development need not he emphasised. The nitrogen
metabolism of the plant rafdects the physiology of
whole plant asz well as its interactions with its

surrouncings (Strogonov 1964). If nitrogen metabolism

®
fon

is cdisturb it has wide range of conseguences.,
Surnbkemp established a symbiotic system with cow pea
type rhizobia that nodulate it and are present in most
soils. The roots nodulate freely and, give adeguate
shosphate, one hector of sunnhemp can add upto 300 kg.

> nitrogen to the s0il (Rao and Sadasivailah 1943) .,

LU

It is evident from Tables § and 7 that arfter

L3 treatment te C. juncea nitrogen level in = and A,

generation is not significantly hrampered., Analysis of
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root, stem anu lcafl portion indicates that the
difference is marginal. However it is necessary to
analyse the seed in respect of nitrogen content,
There are number of reports supporting as well as
conflicting on the nitrogen value of fodder plants
after chemical treatments. (Singh,1970; Shukene and
Vaichene, 1973; Sichkar, 1974; Riina and Orav, 1980;

Singh and Chaturvedi, 1981) and Yankulov et al.,1982),

Riina and Orgv (1989>have determined nitrogen
content in mutants of barley induced by w.:B and showed
to have decreased protein content, but after ..U
treatment%he7observed an increase in protcein content.
Singh and Chaturvedi (1981) showed values of protein

after chemical mutagen treatment in Vigna radiata.

Yankulov et al., (1982) reported high protein mutants
of winter fodder barley induced by chemical mutagen.
In the present investigation tne content of nitrogen
in C. juncea in Ml and M, generation is not much altered

indicating mutation might have occureua at the point

level by which the symbiotic @SSociation of the

bacteria and the host is not disturbed..



