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Effect of diethyl sulfate a Qhenieal nutaycn on
Crotalaria .juncea linn.
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A. Introduction :

Developing plant receives its blue print from 
a fertilized egg (Sygote) 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 genetic material, that it has 
in it. If the genetic material is modified or altered 
by one or the other means in the sense by artificial 
means as chemical mutagenic agents, at an early stage 
of development such as in embryonic stage or at the 
seed level this is readily manifested and such 
manifestations, if is permitted by the nature may be 
perpetuated further.

The generation and recovery of mutants in order 
to braden the genetic base of crop plants has been 
t&rigoc mutation breeding, whenever the seeds are 
treated 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 seedlings. 
Again physiological manifestation may )§& niay not be
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of permanent nature an^ depends on the t^pe of 
mutation that has been brought by the agents in the 
semi autonomous organalls such as chloroplacts and 
mitochondria. The type of mutation brought by the 
mechanism of action# ana the type of modification 
brought differs in different chemical mutagens.
Therefore attempt is made to study the nature of 
morphological and physiological changes brought by 
Diethyl sulphate a chemical mutagen in Crotalaria juncea L. 
commonly known as sunnhemp.

B. Material and methods s 

1. Morphological parameters 

(a) Germination and survival

The seeds of Crotalaria juncea L. (sunnhemp) 
were collected from the Agriculture College# Kolhapur# 
for the study of the effect of Diethyl sulphate on 
different morphological and physiological parameters in 

and 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, v/eiglrc
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amount of DES was dissolved in distilled water to 
prepare the solution of 0.1,i, 0.2,,, 0.25,, and 0.3,, 
concentractions.

The presoaked 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, tfhile doing so care 
was taken to permit, on an average 1 ml. of mutagen 
solution perseed. In order to circumvent the brief 
half-life of DES due to rapid hydrolysis, (Heiner et al., 
1962 and Konzak et al,. 1965) freshly prepared solution 
of the mutagen was added after ever|r half an hour of 
treatment. Comparable control was maintained by soaking 
the presoaked 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. This 
would have enabled leaching out of any unreacted . 
mutagen which would otherwise increase the physiological 
damage. 100 seeds of each of the treatment were sown in 
different pofefe 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.
LD was determined based on 96 h of germination; and 
survival percentage was calculated after 15 days.
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L
(b) - 'lo r p ho logical pec ul^ar i ti e s s

Morphological variation if any such as nature of 
cotyledon/ Isaf shape and it's margin, growth habit 
etc. were scored time to time as the emergence took 
place.

Z) Growth parameter :

The seeds of Crotalaria juncea treated with
various concentrations of lsl were so\m in earthen pots
were filled with riverbed soil mixed with farmyard
manure. In each pot about 25 seeds were so./n depending
upon the respective concentration of The growth
parameter such as height# leaf area# number of leaves#
stomatal frequency# pollen fertility# were recorded

vtimely. The morphological peculiarities were no red right
t

from the cotyledonary stage till the emergence of the 
flowers.

(d) Leaf area :

Leaf area -was determined by multiplying the 
maximum length# with maximum breadth. The total 
photosynthetic area was determined by multiplying the 
average leaf area with total number of leaves.
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(e) Stomatal frequency :

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 application, hail polish was applied to the 
middle portion of the leaf on the lower as well as 
upper surfaces, After drying the nail polish films were 
removed. To avoid errors# maximum care was taken to 
select green and mature but identical leaves on the 
plants, .Every time two impressions for each surface 
•were taken.

(f) Pollen fertility :

Pollen fertility was estimated on the basis of 
acetocarmine stainability technique. The pollen grains 
stained by lp acetocarmine were considered to be 
fertile and unstained ones as sterile. 1000 pollen 
grains were stained and scored from each treatment and 
based on that fertility percentage was determined.

2• Physiological Parameters :

(a) Moisture percentage s

The moisture percentage was determined on the > 
basis of fsesh dnd dry 'weights. 5 g of fresh plant



material leaf/ stem / root was oven dried at 80 C, 

till the constant dry weight i-s obtained., The loss 

in weight is the moisture present and is calculated 

for 100 g of plant material.

(b) Total Chlorophylls s

Total chlorophylls were estimated by the method 

of Am on (1949). Chlorophylls were extracted in 80b 

acetone from 500 mg of the plant material. The extract 

was filtered through BuchnerXs funnel using //batman 

No, 1 filter paper. Residue was washed repeatdly with 

SO'.. acetone collecting the washings in the same 

filtrate. The volume of the filtrate was made to 100 ml. 

with 80b acetone. The absorbance was read at 563 -and 

S45 nm for chlorophylls "a" and "b" ^respectively.

Chlorophylls (mg/100 g fresh tissue) were 

calculated using the following formula.

Chlorophyll "a" = 12.7 X A 563 - 2.69 X 645 = X

Chlorophyll *b" = 22.9 X A 645 - 4.68 X A 663 = Y

Chlorophyll !Salf/l(b" 
(mg/100 g fresh tissue)

X/Y X Vol. of extract X 100

1000 X wt. of the material (g) .

(c).Nitrogen j

Nitrogen was estimated colorimetrically by the



method of Hawk et al., (1943). 0.5 over dried
material was digested in a Kjeldehl flask with sulphuric 
acid (1:1 dilution) and a pinch of microsalt (mixture 
of anhydrous copper sulphate and potassium sulphate in 
the proportion of 1:40) till a colourless liquid is
obtained at the bottom of the flask, it was then cooled
to room temperature and transferred q-aentidative 1 y to 
the volumetric flask and volume was adjusted no 100 ml 
with distilled water. Then it was filtereu next cn.y 
through dry filter paper. The filterate was used for 
the estimation of nitrogen. 2 ml of this filtrate was
taken in nesolor's tuba (35 and 50 ml marked). In other 
tubes different concentrations of standard am ionium 
sulphate (0.05 mg nitrogen/ml) were taken. On-:; tube was 
wept as a blank without ammonium sulpijata. To these 
tubes was added a drop of 3,0 potassium bisulphate and 
1 ml Ho30 (1:1, whereever needed). The volume of all 
the three tubes was adjusted to 35 ml with water. 15 ml 
of Nesselor's reagent was then added to each tube, 
lies si or1 s reagent is a mixture of reagent A ( 7 g HI 
and 10 g Hyl^ dissolved in 40 ml distilled water) and 
B (10 g haOH dissolved in 50 ml of water) in the 
proportion of 4:5. The colour intensity of eh- orange
brown product (hH^Hg^I^), produced by the reaction 
between ImH liberated from the sample and the reagent 
was measures at 520 nm spectrophotometrically.
(Electronic Corporation of India). The amount of nitrogen 
in the sample was calculated from the standard curve 
of ammonium sulohate.
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C. Results i

1. Morphological parameters ;

(a) Germination and survival :

The effect of ord on the rate of germination, 
overall germination percentage after 72 hours and 
survival percentage after 15 days is depicted in 
Table 1 and Fig. 1 and 2.

It is clear from the result that the pad effect 
is registered in two ways, firstly by damping down 
the germination rate and percentage and second by 
delayed germination. This efiect went on increasing as 
the concentration of Dio increased.

It is evident from Table 1 and Fig. t that, the 
Did has drastic effect in generation as survival 
percentage is concerned, the concentration increased, 
the survival percentage decreased abruptly compared to 
the germination percentage. In generation the 
survival percentage decreased as the concentration 
increased (72 63p, and 56,;, in control, 0. Ip odd and
0.2h Did treated respectively).

(b) Morphological peculiarities s

The seedlings obtained after seed treatment



QG

Table iPFDCT OP 0N BOOH (J-lfc .IHAT IOH Alffl SUHVIYAl
OP Orotaxaria .juncea (l,^ generation).

Treatment Hoars after germInation Percent Percent
12 24 48 72 age of

geriaina
tion.

age of 
survival 
after 15 
days.

Control 30 90 100 100 100 94

0.1*> DOB ’ * - 76 34 83 83 0 M

0*2/i> -l)-xd
- 65 74 76 76 20

0.250 003 - 38 54 53 53 0

0 • 3/^ JjJjo - 10 12 20 20 0



IG. 1 : EFFECT OF DES ON GERMINATION AND SURVIVAL 

PERCENTAGE OF Crotatarig Juncea L .(M1 gen.)
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with various concentrations of Fdo had their 
colytadons with mal”'formed shapes and cdiaiTiers," in 

0.1,. Jud treated plants/some ^theijn nave •■wit a t.,isteu 

leaf, some with very small and some of them with 

apical portion crtumpled. Where as in control the 

abnormality recorded in cotyledons (tricotyledons 

Fig. 3) is an exceptional one, other'wise all the plants 

are normal in nature.

In 0.2n id-3 treated plants number of morphological 

pecularities have been noted in the present investiy. tion.
' c< 0-1 (f h "Sp

“j&aapseal seedling, with cotyledon slightly abnormal in 

shape (Fig. 4). Variation in pigmentation in stem, 

leaves and distorted nature of leaves is a common 

feature. Leaves are generally -with crumpled appearance 

(Fig. 5) chiameric (Figs. 1,7,8 and 9), with uicotumy 

(Fig. 5,9) v/ith wavy margine (Fig. 5,9). Sometimes 

leaves of variants have shown trilobed tendency witn 

very irregular margin. -Weaker stem is one of tne 

significant characteristic of the 0.2,. treated 

plants in general.

In ^2 generation few abnormalities have been 

recorded in 0.1,.. ana 0.2,_ treated plants.

Tricotyledonary seedlings, crumpled leaves, abnormal 

leaf shape, twisted lamina, incision in leaf margins, 

dicotamous nature of leaf, chimeric plants .;icn v/oaker
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stems are some notable morphological characteristics. 
Where as in variants which are showing maximum vigour 
are devoid# of above abnormality features. On the 
other hand they are stout, healthy showing high vigour 
over the control.

(c) Growth parameters :

The growth in cm as recorded every week, after 
the seedling emergence of treated plants of and

generation are represented in Table 2rFig. 10 and 
Table 3 and Fig. 11 respectively. Plants obtained 
after Did treatment and showing morphological vigour
are studied irjdetails. These variants are analysed for

I
morphological ana physiological parameters. The results 
depicted in table for 0.1, 0.2/U Dud treatment are that 
of variants and not the mean of the whole population.

In control plants and in seedlings of i-I^ 
generation after DuS treatment, growth pattern in 
O.lu DuS treated is more or less same upto foutth 
week. 'Whereas in the .seedlings -of 0.2% Dad and 0.3>i 
did treatment the growth is in the lag phase, and is

P*v
\much low as compared to' control plants upto 4th ana 

2nd week respectively. After 4th week the rate of 
growth declined slowely in 0.1’d D*% treated plants as 
compared to control plants (Fig. 10). In the seedlings



of 0.2 , jjJo treatment# after fourth v;eek, there is 
significant deviation in growth pattern than the 
control, (Fig. 10). The 0.3,- wb3 treatment seedlings 
remained in lagphase and perished after 2nd week, 
indicating that the dose is lethal. The overall 
jrowth of 63 cm height is attained by control plants 
on the seventh week, whereas 54 cm height is attained 
by 0.1 . o_d treated ones. The maximum height of 39 cm 
is attained by Q.2., treated plants. The Fig. 10, 12
clearly indicates that there is reduction of seedling 
height at lower doses and enhancement at higher doses 
(viz. 0.2 , D-,J) in which the survival is affected 
significantly.

The growth pattern in the seedlings raised from 
Uuj treated rb, generation seeds is different from tnose 
of M (Table 3 and Fig. 11). In generation there is 
gradual increase in growth as the concentration of 
bS increases (Fig. 11,13). The overall growth of 70 cm 
height is attained by control plants on the seventh 
week, whereas 74 era and 35.5 cm height is attained by 
0.1 and 0. treated ones respectively. In
general, the delayed senescence of cotyledons and 
initiation of flowering (Table 4+5) has been noticed 
in 0.1 ana 0.2., treated olants over control in
M„ and ^2 generation of C. juncea.
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Table 2 : EITECT Cl' Dub 01 G-HCwTII (HEIGHT) OP
Qrotalaria .juncea (M^ generation).

Treatment Eight (cm) at week intervals.
1 2 3 4 5 6 7

Control 6.1 14.0 29.0 46.0 57.5 62.0 68.0
0.1/- DEB 5.0 12.5 26.5 43.5 52.5 57.5 64.0
0.2;t Jl,3 2.5 7.0 17.0 40.0 65.0 77.5 89.0
0 • 3/i DIB 1.5 1.5 T — — **

Table 3 : ^PPuC T OP DLB l1 i’J 0.HO’/TH (eight; i *•1?

Crotalaria .iuncea (llg generation).

Treatment Eight (cm) at week intervals.

1 2 3 4 5 6 o 7 ’

Control 6.5 12.0 20.0 32.0 50.0 62.0 70.0
0*1/3 1J iuo 7.0 16.0 24.0 35.0 51.5 65.0 74.0
0,2,o D.ljB 9.0 18.0 29.0 41.0 63.0 75.5 35.5



FIG. 10 : effect of des on growth rate of

Crotalaria JuncSa L. (Mi GENERATION -)



FIG. n ; EFFECT OF DES ON GROWTH RATE OF 

Crotalaria Juncea L. (M2 GENERATION).





(d) Leaf area

The average leaf area, average number of

leaves per plant and the total leaf area per plant

of DE3 treated plants in and M2 generation is given

in the Table 4 and Table 5 respectively. It is clear

from the table that in generation the leaf area

and also the total number of leaves per plant

decreased in 0.1,-,. oE3 treated plants and again increased

in 0.2;-, DD3 treated plants with respect to control.
2 2The average leaf area is 12.9 cm in control, ^2.22 cm
9

in Q.T,, uts treated and 15.42 cm“ in G.2b 3 .3 treated,
2 2and the total leaf area is 288.0 cm , 219.96 cm and 

2
452.6 cm in control, 0.1;,, 333 and 0.2;, DbS treated 

plants respectively. So in 0.21, Dio treated plants the 

increase in total photosynthetic leaf area is almost 

double than the control.

In M2 generation also the same situation is 

observed, the total leaf area being 778.24 cm'6,

675.3 cm^ and 1304.24 cm^ in control, 0.1;, Dob and 

0.2;, DDS treated plants respectively.

(e) Stomatal frequency :

The stomatal density of leaves treated with 

increasing concentrations of DbS in this species of 

Crotalaria in ^ and tt generation is given in the
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Table 4 and. Table 5 respectively. It is interesting 

to note that with increasing concentration of b.oS 

there is gradual increase in the stomatal density 

per unit area of leaf. The increase in number &:§ 

not so significant in generation, but is slightly 

significant in the generation. In both and ii0 

generation there is gradual increase in the stomatal 

frequency on both the upper and the lower epidermis.

In 0.2,0 Dad treateu plants along with increase in the 

total photosynthetic area there is also increase in

ithe stomatal density which excelarated the leaf
]

if unction there by bringing about the vigour.

(f) Pollen fertility :

The pollen fertility is recorded in C. juncea 

in and M? generations treated with DnS and is 

presented in the Sable 4 and Table 5 respectively.

Prom the table it is clear that pollen fertility 

decreases with increaseafin concentration of b .
I
!

DLS treatment has no severe effect on the pollen 

fertility, because in 0.2b DPS treated plants the pollen 

fertility is as high as 90.2,0. Same is the case in ;•! 

generation also where the fertility percentage is 92% 

in 0.2% Ds,S treated ones.
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(2) Physiological parameters :

(a) Moisture percentage :

The effect of Did on moisture percentage in
C. juncea in and M2 generation is depected.J.n
Table 5 and Table 7 respectively. It is very clear 
from the table that the Did has no significant effect 
in generation, as far as the moisture percentage 
is concerned, in case of root the percentage 
decreased (72.33) in 0.1.- Did treated, and again 
increased (74.78) in 0.2f> D83 treated ones over control 
(74.24). In stem the percentage went on decreasing as 
the concentration increased. Where as in case of leaf, 
in 0.T.. D83 treated there is increase (77.25) and 
again in 0.2,. DtS treated there is decrease (71.81) 
in the moisture percentage. If the total moisture 
percentage of the entire plant is considered, there is 
gradual decrease in the moisture percentage as the 
concentration increased i.e. 75.53, 72.99 and 71.5c in 
control, 0.1;. D8S and Q.2.- D8S treated respectively. 
However the trend of decrease in moisture percentage is 
steady and marginal one.

In r-i2 generation there is increase in the 
moisture percentage as the concentration increased.
This increase rate is also marginal i.e. 77.57, 78.91 
and 79.45 in control, 0.1,- D£S and 0.2% u83 treated 
respectively.
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(b) Total chlorophylls :

The effect of increasing concentrations of 
DBS on the total chlorophyll of C. juncea in and 
M2 generation is given in the Table 6 and Table 7 
respectively. It can be seen from table that the 
total chlorophylls decreased slightly in 0.1b DBS 

treated and again increased considerabl in..i).2<J DBG 
treated in generation (Table 5).

In M2 there is an increase in 0.1b DBS treated 
and again fall in 0.2b DBS treated plants. So the 
total chlorophyll being 200.47, 215.45 and 200.88 mg. 
per 100 g of fresh tissue in control, 0.1b DBS and 
0.2% DBS treated plants respectively (Table 7).

(c) Kitrogen :

The nitrogen level in C. juncea treated with DBS
(a^ and M2 generation) is given in the Table 6 Fig. 14
and Table 7 Fig. 15 respectively. The table indicates
that the 0^3 has no significant effect on the nitrogen 

cJ't •fovcrHd piav'ts
level^ In case of plants of 1’■ generation in root the 
nitrogen level decreased as the concentration of D^s 
increased, but it is very marginal i.e. 0.55, 0.525 
and 0.45 g per 100 g dry tissue in control 0.1b D_^3 and 
0.2b DBS treated respectively. Where as in stem, 0.1b 
DBS treated plants showed highest nitrogen content than 
0.2b DBS treated and control plants. The nitrogen 
content of stem of 0.2'b DBS treated plants is slightly
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more control. In leaf the level decreased in 0.1
A

D^3 treated and again increased in 0,2.: ui3 treated, 
and is more than the control. If the nitrogen content 
of the entire plant is considered there is no 
significant effect of Did at all, because the nitrogen 
content being, 1.075, 1.041 and 1.078 in control,
0.1,'; and ).2>- bis treated plants respectively in 
i'i^ generation.

In M-2 there is decrease in nitrogen level in 
0.1,.; Did treated and again increase in 0.2,. u^3 treated 
in all parts i.e. root, stem and leaves over control.
If the nitrogen content of the entire plant is 
considered there is decrease in 0.1;. DDS treated and 
increase in 0.2% DE3 treated plants. However, there is 
no significant increase or decrease in nitrogen content 
of C. Junesa treated with various concentrations of u33 
in if, generation.

D, Discussion :

It is evident from the Table 1 and Fig. 1 that 
in Grotalaria juncea L. higher concentrations of DJS 
have reduced germination percentage significantly, 
v/here as lower concentrations have little effect. It 
is also evident from the Table 1 and Figs. 1 ,2 that 
0.3% Dio treatment has an adverse effect on germination.
At 0.1% bn,S treatment the germination is not significantly 
impaired. Provided there is a homogeneous treatment of
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seeds# observation on the reduction of germination 

may indicate the mutagenic activity. At 0.25% EES 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 LD 50 for uhis 

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

variants at further growth stages it is desirable to 

treat the seeds with 0.2% DES.

Survival percentage in C. juncea has also been 
decreased of 0.2% D%3 treatment# where as in 0.25 

and 0.3% DnS treatment the effect is lethal. Strong 

mutagen concentrations by inhibiting root growth 

produce a delayed death in the field unlike compounds 

that act by extragenic toxicity (Ehrenberg# 1954;

Ehrenberg and Gichner 1967 and Osterman Golkar et al.,(197

Similar results have been obtained by number of 

workers in various systems. Pipie (1972) has observed 

in pea that higher concentrations of DE5 has lethal 

effect on germination and survival. Kloble et al.# (1973) 

has also observed decrease in germination and survival 

percentage with increase in dose concentrations of Eej 

in soyabean. Eilippetti et al.# (1977) reported higher 

frequency of mutations per progeny induced by %^3 

than irradiation treatment in Pi sum sativum. Hpy harfe also



reported the significant decrease in germination and 
survival percentage with increase in dose concentrations. 
Guimaraes (1978) reported the effect of DBS on Rice 
seeds, he has shown that Did has an adverse effect on 
the survival at higher concentrations, however D^S 
shows lower physiological damages at lower doses in 

plants.

Parameshwar and Shankara (1984) studied the effect
of diethyl sujbphate on cultivars of Gossypium hirsutum

am!and observed decrease in germination^' 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 
iat haw at (1979) studied the effect of D;1S on 
Crotalaria juncea and found that 0.1 -0,2,. DhS stimulated 
root growth, increased root diameter and lateral root 
formation by increasing mitotic activity in endodermis 
and peri cycle in the subapical region. Further they 
reported that there was early differentation and 
maturation of vascular elements close to the tip and 
it caused the deformities and indistinctness in the 
apical zonation and metacutization of apical tips making 
the roots temporarily dormant ’where as they observe,, 
that higher concentrations are toxic and caused 
permanent inhibition of root growth. Strong inhibition 
of mitosis and aberrant metaphase in root tips may be 
the cause of less survival at higher concentrations as 
observed in barley by Gichner et al., (1977) after D^s
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treatment. These findings are in confirmity with the 
present investigation.

It is also observed in the present investigation 
that the percentage of survival is almost equal' in 
0.1 and 0.2b Did treated seeds of C. iurscea in M2 
generation with that of control, thus indicating that 
variants obtained in the present investigation are 
desirqble, may be due to less chromosomal aberrations.

Thus it is evident from the foregoing discussion 
that chemical mutagens have an adverse effect on 
germination and survival percentage of plants at higher 
level of concentrations. The mechanism of its interaction 
'with genetic material is well reviewed by Hollaender 
(1976).

It seems from the present investigation that the 
immediate effect of higher concentrations of id-S has 
drastic effect as morphological characteristics of 
Crotalaria juncea are concerned (Fig. 4,5,9).

Joshnu and Aa.o (197 2) studied genetics of some 
leaf mutations in whitejute. They observed changed leaf 
pattern from oblong to dicotamous, tricotamous, with 
wavy margin and attributed minor interest in the study 
of evolution. Jingh (1974) u3as or the opnion that, leaf
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character has been considered as the most drastically 
affected in mutational research. However Rahman (1972), 
Beletskil et ad., (1981), Lee and lialloran (1982) have 
observed morphological abnormalities in various plant 
systems after chemical mutagen treatment. Vardanyan 
(1975) while studying chlorophyll mutations in bean 
under the effect of chemical mutagen reported 
correlation of frequency of mutations directly with 
the mutagenic concentrations, but there was no co-relation 
between mutation frequency and morphological characteristics- 
of the mutants. In the present investigation higher 
frequency of mutants has been obtained after 0.2% DuS 
treatment, however the genotype should be considered 
as one of the important factor in mutation breading. 
Parameshwar and Shankara (1984) observed morphological 
variants after DSS treatment affecting vegetative and 
floral parts, the frequency v/as dependant on the genotype.

Dzhakeli (1983) used various chemical mutagens 
to induce mutations in tea plants, morphological 
changes are of quantitative and quantitative' ;'nature, 
Morphological changes observed in were not inherited 
in :■! generation significantly. Similar results have 
been obtained in the present investigation when seeds 
of C. juncea were treated with various concentrations 
of DL3 and screened for morphological peculiarities.
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The nature of induced, sectors on leaves of 
various plants e. g. soybean# tomato# maize# pea and 
tobacco has been studied and the origin of these 
sectors is interpreted by various workers (Blixt#1972; 
Vig# 1973; Vig# 1973,1974; Tig# 1975; Dulieu et al,# 
1975; Deshayes and Dulieu# 1974; Vig et al.# (un pub)# 
Conge^linpub). The presence of different mutated 

spots on soybean leaves allows one to differentiate 
among genetic events which originate from somatic 
crossing over, from possible point mutations, from 
non disjunction or losses of chromosome segments. The 
mutated spot on tobacco leaves can be attributed to 
somatic crossing over# possible point mutation# minute 
chromosome deletions and gene conversion# while 
mutated spots on maize leaves may be due to deletion 
or mutations. Peas provided a useful system for study 
of possible poinr mutation and chromosome losses. In 
all of the test plants# the chlorophyll deficient

4mutants are controlled by many^most of which are not 
mapped, Heterosygotes of certain chlorophyll mutants 
which are controlled by known loci as in barley can be
distinguished from the homozygous mutants or normal 
genotype. These heterozygotes lead themselves to the 
specific locus technique of mutation detection, A 
greater understanding of one action of chemical mutagen 
and the genetic changes they induce in Crotalaria juncea
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will be possible after cytological and genetical 

stuciies. The scoring of chlorophyll deficient mutants 

is usually detected in H2 seedlings and not in H .

In the present investigation morphological changes are 

not of true chlorophyll, deficient mutants because the 

observations are recorded only in M and not observed 

in M2 generation, indicating the immediate effect of the 

mutagen on C. juncea.

In general the effect of D^S on growth (height) 

of Crotalarla .juncea in generation was inhibiting, 

however the results presented that of variants obtained 

after 0.1 and 0.2,3 Did treatment. The growth pattern 

of O.lh DD3 treated plants (variants) was almost similar 

to that of control, where as significant increase in 

height of variants after 0,2., Did treatment is reported. 

In M2 generation similar pattern of the growth has 

been observed indicating that variants are true breeding. 

However studies of the further generations is essential 

to confirm such findings.

In accordance with Zhatov (1979) lower doses of 

Did treatment is benificial to plants which is confirmed 

in the present investigation, where 0.25h and 0.3,., Dai 

treatment are found lethal to C. juncea. Height is the 

specific character of plants where fibre is obtained
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from stem, thus it is beneficial in C. juncea to 

procure a plant which shows heighest growth in respect 

of Height# Thus 0.2,. W....S treatment in she present 

investigation has shown significant increase in height 

of the plants over control.

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

chemical and physical mutagens nave specific action to 

induce mutation in planus, nutations induce.,, by physical 

mutagens are not induced by chemical mutagens. But in 

the present investigation it has been observed that 

mutations induceu in C. juncea after chemical and 

physical mutagens are of same nature as height parameter 

is concerned.

In ,i„ generation the effect of 0.2;;i bid has shown 
the lag phase of growth in the early stages, 'while in 

the later stages the growth accelarateu over the control 

(Table 2., fig. 10). There as it is evident from the 

Table 3 and figs. 11, 13 that in generation the 

variants obtained after G.d, treatment are vigarous 

right from the seedling stage upto flowering.

Goua (1967), Constantin et al., (1976), Sander and 

fluehlbauer (1977), mohammed and Josef (1979) and Parlina 

(1930), while studying the effect of various chemical



mutagens have shown that grov/th aas retarded at the 
heighest chemical mutagen concentrations and at longer 
duration of treatment. Similar results are obtained 
in the present investigation# suggesting higher 
concentrations of dmS are lethal to C. juncea. However 
there are certain desirable mutants referred here as 
variants are obtained at sublethal doses of das to 
C. juncea. Delayed senescence of cotyledonary leaves 
in-0.1 and 0.2 . treated plants is a remarkable
variation over the control, mbu-3hakra et al., (1973) 
documented nitrogen fixation and delayed leaf senescence 
in soybean# the activity of chlorophyll and Ru3P case 
in leaves of soybean have been maintained, and acetylene 
reduction activity in root nodules tnrough seed 
maturation. The incorporation of delayed leaf senescence 
into an agronomically desirable genetic background may 
help to increase seed yield and symbiotic nitrogen 
fixation during seed development. In C. juncea this 
feature has significant importance as is is used as a 
green manure. With symbiotic nitrogen fixation it 
survives# gross and dominates other vegetation as 
refractory sites subject to erosion# low fertility and 
similar aaverse soil ccnuitions. Crotalaria juncea can 
help spear head the fight to stop erosion now prevalent 
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

2average leaf area (cm ), number of leaves per plant 

and total leaf area per plant (cm^) is significantly 

higher in plant/plants obtained from 0.2-., DuS 

treatment to C. juncea (H and .1^ generation) over 

control. Singh and Drolsom (1973) observed considerable 

variation in leaf area index in wheat mutants. Increase 

in biomass is a basic need when the plant is used as 

a green manure. According to David et al., (1977) under

steady state conditions in vegetative groirth phase 

(Gossypium hirsutum and Glycine max) the nitrogen 

absorption function of root is directly related to the 

photosynthate supplying function of leaf. There is 

balanced interdependence between nitrogen uptake and 

growth of plant parts -which is dependent on carbohydrate 

supplied by the leaves and that nitrogen uptake, 

dependent only bn existing root and soil characteristics. 

Their results suggested that plant growth models should 

be based on the balanced interdependence of the nitrogen 

absorbing and photosynthate supplying functions. It will

be also interesting to study tile photosynthesis and

nitrogen metabolism in this variant to verify this 

hypothesis.

Stomatal frequency is also in correlation with 

leaf area of plants obtained after 0.2,, A AS treatment 

to C. juncea in and generations. Similar results
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haee been obtained by Egmaberaive et al*, (1971) in 
cotton after w-,8 treatment.

Effect of chemical mutagen on pollen fertility/ 
sterility has attracted attention of various workers 
(Goud et al. , 1970; Tarar»1979; Prasad# 1980; Prerasekhar 
and Appadurai, 1981; Singh et al.#1982). However in 
the present investigation the pollen fertility is not 
significantly hindered even at higher dose namely 
0.2,j EES suggesting gene or point mutations# at less 
severe level. In general the fertility decreased 
with increase in EES concentrations in G. juncea which 
is in confirmity with the results of various workers 
Ehrenberg, ^3.973 ;^Prasad^L980)

It is evident from the Table 6 that in 
generation of C. juncea the average moisture percentage 
is least affected in all doses of as compared with
control. Grot alaria juncea yields 18-27 tons green 
matter per hector under normal agronomic conditions 
(Tropical Legumes# Resources for the Future#1979). 
Hoisture is one of the important zactors m hum jw 
formation. Generally plants are ploughed into the soil 
for manure purpose vrhen they are 2-2.5 months old# they 
get rapidly decomposed at this stage, maximum moisture 
content helps in decomposition. It seems from the present
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investigation that the variants obtained after 

Dio treatment axe good source for green manure like 

that of control.

In A2 generation (Table 7) similar trend has 

been observed in total moisture percentage of C. juncea. 

It indicates that the plants obtained in 11^ generation 

are true breeding and having less drastic effect on 

moisture percentage of variants of C. juncea.

ounnhemp, C. juncea is also recommended as raw 

material for fibre and textile industry. Higher 

percentage of moisture in freshly harvested plants 

indicates easy separation of bast fibres in tatting 

process, in other words the tissue is soft and easily 

separable, require less efforts to sepatate pljloem 

fibres. It is also considered that fodder having high 

moisture percentage with high nitrogen content is 

useful for dairy animals. However, it is reported that 

the use of G. juncea as fodder more than 10b is tcbxic 

to the live—stocks (Tropical Legumes, Resources for 

the Future, 1979). Though the sunnhemp is mildly toxic 

it is essential to screen the variants in near future 

for its toxicity, alkaloid contents.

It is evident from the present investigation 

that, in generation the total chlorophylls increased
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in 0.2,0 J05 treated plants (Table S) . In .u generation 
the pattern is sane only in control, while in 0*1. 
and 0* 2b LmS treated plants it is rather different 
(Table 7). ho ./ever the chlorophyll a/b ratio indicates 
that plants obtained after 0.1,o treatment are
efficient in photosynthesis in and nl2 generations.
In M2 generation overall increase in chlorophyll "a" 
in all treatment including control is observed in the 
present investigation. This effect may be of environmental 
in nature as seeds were sown in rabbi season to advance 
the generation. It is worth to study the same in Kharif 
to get a clear idea of increasing chlorophyll component.

Mallikarjunaradhya ana Charm abyreciowda (1901) 
while studying the effect of chemical mutagen on 
chlorophyll level in Carthamus tinctorius shov/ed teat 
CHS alone and in combination treatment with Y~irradiation 
also produce more chlorophyll. However varieties 
responds differently in producing chlorophyll", 
abnormalities. Trend increase in chlorophyll was 
marginal in both. The observations from the present 
investigation agree with the aoove findings.

Photosynthetic efficiency o plant can be
measured by studying chlorophyll content, namely 
chlorophyll "a11 and "b" and its ratio. It is the 
opinion of the Holden (3973) that and C dicotyledons
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plants have certain ranges of chlorophyll 11 a" to u'ou 
ratio. However the ratio does not give any correct 
idea about the nature of the plant, but it implies 
that plant shows less chlorophyll f,b“. Sestak (1955) 
has shown that C. plants are more efficient in 
photosynthetic activity. The level of chlorophyll na" 
is more that of chlorophyll "b" in plants. About 
30b more chlorophyll "a" content was recorded by Holden 
(Loc. cit.) in grasses. However the present 
investigation results shows that the plant is of 
nature with high amount of chlorophyll “a" (Tables. 6,7).

Crucial role of nitrogen in plant grov/th and 
development need not ke emphasised. The nitrogen 
metabolism of the plant reflects the physiology of 
'whole plant as well as its interactions with its 
aSurrouncings (Strogonov 1964). If nitrogen metabolism 
is disturbed it has wide range of consequences.
Svtrmbemp established a symbiotic system 'with cow pea 
type rhizobia that nodulate it and are present in most 
soils. The roots nodulate freely and, give adequate 
phosphate, one hector of sunnhemp can add upto 300 kg. 
of nitrogen to the soil (Rao ana Sadasivaiah 19C3).

It is evident from Tables 6 and 7 that after 
i>_3 treatment to C. juncea nitrogen level in and hu, 
generation is not significantly hampered. Analysis of



root# stem and loaf 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 0rav#1980; 
Singh and Chaturvedi# 1981) and Yankulov et al.,1982).

Riina and Orjav (1930^ have determined nitrogen 

content in mutants of barley induced by ja3 and showed 
to have decreasea protein content# but after . Lt.J 
treatment-fhe^ observed an increase in protein content. 
Singh and Chatuxrvedi (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 the content of nitrogen 
in £• Jubcea in and generation is not much altered 
indicating mutation might have occureu at the point 
level by which the symbiotic association o: :he

bacteria and the hnct- ,• „ ,.host is not disturbed..

tf


