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ABSIRACT

Seeds of Horse gram lMocrotyloma uniflorum (Lam) Verdcourtl were exposed to
various doses of EMS, SA and NMU. The results indicated that reduction in seed germination
percent 67.67 to 47.65 in EMS, 69.66 to 50.33 in SA and 72.331o 57.59 in NMU, where as in
Control it shows 86.00. Dry/Fresh Wt. ratio (of Sdays old seedling) shows great reduction

' from 0.102 to 0.079 in EMS, 0.110 to 0.081 in SA and 0.091to 0.071 in NMU as against 0.L08
in control.and Pollen fertility (in percentage) was also reduction with the increase in the
concentration of the mutagen, it was noticed 86.4 74.3 and 54.6 in EMS; 87.8. , 78.9 and
61.3 in SA;89.3,73.6 and 64.7 in NMU. ln general, greater shift in mean and variance was
observed in treatment with higher doses of mutagen. Mean values in traits increase
significantly over the controls and genetic parameters were recorded higher for the mutants
isolated in M1 generation.
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INTRODUCAON

Horse gram, Macroty loma u niflo rum (laml
Verdcourt, family Fabaceae (Naik 2000), a

multipurpose, rich protein crop, cultivated in

lndia, Pakistan, Bangladesh, Srilanka, Nepal and

West Africa. Mutational breeding is ecpected to
make a contribution primarily as an important
adjunct to conventional breeding approach.
However the various workers emphasized that
artificial induction of mutation by EMS, SA and

NMU provides toolto overcome the limitations of
variability in horse gram and induces'specific
improvement without disturbing their better
attributes. lt might be considered that, these
chemical induced growth abnormalities were
mainly due to cell death and suppression of
mitosis at different exposures. Pollen sterility is

used for calculating the mutation index which is a

good indicator to forecast the spectrum ofgenetic
variability that can arise from the mutated sectors.

Therefore in present investigation, it was an

attempt for overcome the basic necessities through

the mutation breeding. On the light of above facts
present study was carried out the evaluate the
effect of Chemical mutagen on seed germination

and various growth parameters of Horse gram.

MATERIAI.SAND METHODS

Dry (9-12 % moisture) and healthy seeds

of Horse gram lMacrotyloma uniflorum (Laml

Verdcourtl obtained from Local Market was used

in the present investigation. The experiment was

categorized into three treatment groups i.e. Ethyl

Methane Sulphonate (EMS), Sodium Azide (SA)and

N-nitroso Methyl Urea (NMU)treatment. For this

treatment, Solution of Mutagen walprepared in

Phosphate buffer of pH 7. The healthy seed were
pre3oaked in distilled water for 4 hours at room

temperature followed by six hours treated with
various doses of chemical mutagen,.followed by

four hours thoroughly washing of seeds under

running water. The experiment was conducted at
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Center, JES College, Jalna (MS) lndia. Ten treatments

of EMS, SA and NMU as well as untreated (control)

were sown in the field in a triplicate plot through
RBD and observation was noted to study the M1
generation during Kharif 2009. The distance
between seeds in a row and between the rows was

kept 15 and 30 cm respectively. Recommended

agronomic practices were employed for
preparation of field, sowing and subsequent
management of the population.

The germination percent was counted
and recorded on 15th and 30th day, (i.e. Lethality
percentage) per treatment three replicate were
used. Percent inhibition /stimulation over control
were calculated as follows:

= Control- treated X100

Control

Similarly the height of 30 seedlings from
each treatment was recorded on the 4th and 8th

day from the day of soaking in Petri dishes and

compared with the control in the laboratory. Pollen

sterility was tested for each treatment by using

two percent freshly prepared Acetocarmine
solution and examined under low power
microscope. Dark stained and normal size pollen

grains were..considered as fertile and those of
irregular shape and size with light or no stain

were considered as sterile. The number of plants

survived till maturity were scored from each

treatment and recorded as per cent survival and

compared with the control. The data was subjected

to analysis of standard deviation of the sample,

denoted by s" and defined as follows:

*io,-u"'
And Variation can be calculated by

n

Va{X} = Ip, .(r, - tt)'
i=t

(Panse and Sukhatme 1989).

DIY _

TaHel. Effects on mut€ens (EM$ SA and NMU) on seed germination and pollen fertility in
Ml generatim of hosegram

* Calculation on the basis of 300 seeds was sown. #(Mean of replicate with S D)

D/G Doses / Oltivars, TSS = Total Survival Seedling Gi%= Germination pecentag€, Pf= Pollen Fertility,
I % = lnhibition pecentagg lOC = Lethality over Control, SAF = Survivalat Flowering
RRPF= Relative Reduction in Pollen,Fertilitlrr S.Et Standard Enor.'

Dlc TSS
*

G
y#

I

%#
toq..
%

SAF

%

PF
y#

s.E
t

RRPF
%

Control 258 86.00 0.00 e0.6s (234)

EMS0.1% 203 67.67 38.00 2t.31 7s.31(151) 86.4 2.3L 13.6

EMS0.2% 186 62.@ 32.29 27.90 74.1s (138) 74.3 2.74 25.7

EIVTS 0.3% 743 47.6s 52.32 44.57 46.1s (066) 54.6 3.12 45.4

sA0.0s% 2@ 69.66 30.39 18.99 79.42(1661 87.8 t.o2 LZz

sA0.1% 178 59.33 40.47 31.01 67.s7 (L2LI 78.9 2.73 2Lt

sA0.15% 151 50.33 49.07 4t.47 M.37 (0671 61.3 2.87 38.7

NMUO.4% 2L7 72.33 27.69 15.89 82.03 (178) 89.3 t.t2 1I0
NMU0.5% 185 il.67 38.00 27.90 73.11 (136) 73.6 L.87 26.O

NMU 0.896 t62 57.59 46.00 37.21 s6.7s.(P2) il.7 2.6t 3s.3
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Table 2. Effect of different chemicaf mutagen m seedling heigtrt, gernf nation per ent and
dryfresh wt.
ratio in Ml generation of Horse gram as obsenred on 4h and dh day under laboratory conditims.
f(Mean of replicate with S D)

Treatment
s

4-'Day 8'' Day

SH
(mm
l#

sE.
t

G

Y#
$E.

+

R

%

SH
(mm)

#

$E.
t

G

v#
s.E.

t
R

%

DIF
wR#

s.E.

i

Control 90.2 0.81 59.1 1.36 31.6 L26.7 3.21 84.3 2.43 16.3 0.108 1.30

EMS 0.1% 91. 3.2t 62.3 2.L7 38.s 749.4 3.02 78.0 2.05 22.0 0.102 2.41

EMS 0.2% 101 2.36 68.4 2.U 32.2 t47.2 1.87 7t.t 4.13 29.6 0.094 2.07

EMS 0.3% 87.6 t.87 s8.0 L.t7 42.7 128.2 1.33 63.4 L.52 47.4 0.079 3.01

sA0.0s% 97.3 3.00 67.7 1.09 33.8 r5/..4 2.58 73.5 1.03 27.8 0.110 1.22

sA0.1% u.2 1.97 54.5 o.37 46.3 143.5 2.L4 51.8 L.79 39.2 0.101 0.78
sA0.15% 73.4 t.o7 33.1 0.88 67.0 138.8 L.73 M.6 2.O7 s6.3 0.081 1.18
NMU 0.4% 110 2.13 75.9 3.80 25.4 L78.2 2.89 95.1 2.33 05.9 0.091 L.27

NMU 0.6% 82.3 2.02 63.1 1.50 37.6 118.4 3.05 81.4 3.07 19.7 0.088 0.69
NMU 0.8P/6 53.4 L.78 41.3 1.03 59.8 100.4 2.48 53.5 0.55 47.5 o.o7r 1.47

S H= Seedling Height, G% =Germination Percentage, R % = Reduction Percentage,

RESUTTSAND DISCUSSION

The data on per cent germination in M1
generation for various mutagenic treatments in
local cultivar are given in Table 1. ln the cultivars,
as compare to the control (i.e.86.00%), the per cent
germination was low in all the treatments. ltwas
noted 67.67, 62.00, 47.65/" on 0.7,0.2, O.3% of
EMS; 69.66, 59.33, 50.33% on 0.05, 0.L,0.75% of
SA and 72.33, 64.67 , 57 .59Yo on 0.4, 0.5, 0.8% of
NMU respectively. ln general, the reduction in
germination percentage was associated with the
increase in the concentration of mutagens. Similar
results were also reported for EMS in Soybean
(Pedavai and Dhanavel 2004) and in Mung beans
(Singh and Kole 2005). Survival (at flowering) due
to the different mutagenic treatments in ranged
from79.3t%to 46.!5% in EMS, 79.42%to 44.37yo
in SA, while in 82.O2Yoto 56.79% in NMU. Still it is
less as compare to control. A reduction in
germination and plant survival in the M1
generation due to mutagenic treatments has also
been reported by (Mahna et o/. 1989) in Vigna
mungo and (Afsar et o/.1980) in Rice, observed
that, in general an increase in SA concentratiqns

resulted in decrease in M1 germination, the plant
survival was also affected with different doses of
EMS, SA and NMU was decreased in increasing of
concentration, which is in accordance with the
piesent findings.

Mutagens are known to induce lethality
at the seedling stage in Ml generation (Table 1). lt
was revealed from the observation, that there was
very little survival of treated seedlings in
laboratory condition EMS 0.1 lo 0.3yo, SA 0.05
and 0.1% and NMU 0.4 and 0.6%. The behavior in
terms of lethality of EMS, SA and NMU at highest
doses was noted. The existence of such varietal
differences in sensitivity to chemical mutagens
is now well known and has also been reported in
several other crops like black gram (Khan and
Goyal 2009).

The above results could be attributed to
the effect of mutagens on the meristematic tissues
of the seed. Disturbance in the formation of
enzymes involved in the germination process may
be one of the physiological effects caused by
mutagenic treatments particularly chemical
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mutagens like EMS and SA leading to decrease in
germination. Reduced growth due to higher doses
was also explained differently by different
workers. lt may be attributed to one or more of the
following reasons (i) the increase in growth
promoters (ii) the sudden increase in metabolic
status of seeds at certain levels of dose or (iii) the
increase in destruction of growth inhibitors (iv)it
may be due to the induced chromosomal
aberrations. These findings are in close agreement
with the earlier reports of (Solanki and Sharma
2002) in lentil, (Kumar and Selvaraj 2003) in
sunflower, (Lal et o1.,2009) in black gram.

ln the present investigation, the pollen

sterility among all the mutagenic treatments
shows gradual increase with respect to the
increase in concentrations. lt is ranged from 13.6

lo 45.4% f or O. 1to0.3% concentration in E MS; 12.2

lo 38.7% for 0.05 to 0.15% concentration in SA;

10.7 to 35.3/o for 0.4 to 0.8% concentration in

NMU, respectively (Table 1). The maximum pollen

sterility (45.4%) was observed under the treatment
0.3% EMS. The dose treatment of EMS and iA was

found to be more effective to produci maximum

pollen sterility as compared to NMU. ln the
present findings, the increase in pollen sterility
as a consequence of mutagenesis is in accordance

with the findings in (lgnacimuthu and Babu 1989)

wild and cultivated Urad and Mungbeans. The

gradually increase percentage of pollen sterility
in NMU treatments was in conformity with the

earlier reports in (Dixit and Dubey 1988) Lentil.

. The relative sensitivity of horse gram

cultivars to various mutagenic treatments was

assessed by studying the biological damage'

induced in M1, in terms of seed germination, pollen

fertility and dry fresh weight ratio. ln the present

study, reduction in seed germination and pollen

fertility was concentration dose dependilii ana

linear. Promoting effects of low doses of EMS, SA

and NMU on biological parameters have been

reported earlier in Vicia fabo (Dubey 1988).

Maximum reduction in fertility was observed in

EMS treatments as compared to SA and NMU in

varieties. ln most cases, meiotic abnormalities

are responsible for pollen sterility (Mathusamy

and Jayabalan 2002) in cotton and (Khan and

Wani 2005) in chickpea. ln addition to
chromosomal aberrations, some genetic and
physiological changes might have caused pollen

steiility. Based on seed germination and pollen

fertility, dose was found to be more sensitive than

the dose Varietal differences were also reported

earlier with respect to mutagen sensitivity in

Lothyrus sotivtls (Nerker 1976.) and A. hypogyeo
(Venkatachalam and Jayabalan 1995), (Mensah

and Obadoni 2007).

The data on seedling height, Germination

Percentage recorded on 4th and 8th day after
sowing (Table 2) revealed that there was a marked

decrease in seedling height, particularly at high

concentrations of mutagens in M1 generation as

compared !o the respective controls. The

maximum reduction in the seedling height was

observed 47.00% with 0.3% EMS, 56.0% with 0.15%

SA and 4TYowilh 0.8% NMU treatment while the
mirllrnum'reduction in seedling height was found

with 27.0%with 0.05% SA and 0.5%with 0.4% NMU

on 8th day. The reduction in seedling height with

increasing doses of the mutagens has been

established in the past by many workers, including

(Singh and Yadav 1987). Similarly drylfresh weight

ratio also gradually decreased with increase in

concentration.
i i'i: ' ;': The observations on pollen sterility
(Table 1) revealed that based on the results

obtained in the present study, it is advocated that

the effect of chemical mutagenesis on seedling

and pollen sterility with EMS treatment i! much

more beneficial as compared to SA and NMU in

developing the cultivars with desirable alleles for
further improvemeht in seed yield and its
component characters in horse gram.
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