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In the present work the genetic effects of EMS, DMS and hypoxanthine on native rhizobial strain of
Cymopsis tetragonoloba (GC) obtained from normal plant has been worked out. On the basis of
antibiotic sensitivity, various types of rhizobial mutants (GR,, GR,, GR,, GR,, GR,) have been de-
tected. Five antibiotic resistant/sensitive mutant strains have been isolated after the mutagenic treat-
ments with EMS, DMS and hypoxanthine given to the native rhizobium.strain'of C. tetragonoloba.
The data on effectivity of native as well as two antibiotic resistant and one sensitive mutant strain of
thizobia indicated that all these strains differ markedly from each other with regard to influencing
growth and nodulation in C. tetragonoloba.
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Introduction v

Chemical mutagens including alkylating
agents have been commonly used to induce
mutations in different types of bacterial.
_In the past induced mutational studies of
Rhizobium have been done by many
workers®®. After the EMS treatment, Kalra
et al.b isolated auxotrophic mutant of
- Rhizobium japonicum. Azide resistant mutant
with better symbiotic effectivity and N, fixing
capacity of R. leguminosarum was isolated
by Ram et al’. Dogra' isolated non-infective
pigmented mutants of R. meliloti by UV
irradiation and observed that pigmentation
in Rhizobium and nodulation ability are
genetically linked and might have some
pleiotropic effects. Dhar et al.® obtained
streptomycin and erythromycin resistant
mutants cowpea Rhizobium by nitrosogunidine
treatment. These mutants differed in growth
pattern, phage sensitivity and infectivity.
Verma and Dedarwal® detected antibiotic
resistant mutants of chickpea Rhizobium by
gamma rays and found that majority of
antibiotic resistant mutants were inferior to
parent strain with regard to effectivity. In
that context, the aim of present study was to
investigate the effect of alkaline agents
(EMS and DMS)and hypoxanthine on native
rhizobial strain of C. tetragonoloba.

Materials and Methods

Native strain of Rhizobium and isolates of
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native strain were isolated and purified from =

the nodules of normal and induced plants of
C. tetragonoloba, as per the method given
by Subba Rao". The purified rhizobial culture
was maintained on yeast extract mannitol
agar medium (YEMA).

For induction of mutations in native
Rhizobium of C. tetragonoloba, 0.1ml over
night culture of native strain was added to 5
ml of YEM broth in test tube and after this
0.1 ml mutagen was added to give a final
concentrations of 0.01, 0.001% in case of
DMS; 0.16 nM, 0.20 nM, in case of EMS
and 0.01, 0.001% in case of hypoxanthine.
Five replicates for each treatment were used.
The test tubes were incubated for 24h at 28°
C+1and thereafter, optical density (OD) was
measured for each sample and a graph was
plotted between OD and their respective
concentrations for determining the growth
of Rhizobium.The treated samples were
washed with sterile distilled water,diluted
and plated on YEMA medium and later on
incubated for 72h at 28° C+1. From each
treated sample of Rhizobium culture, thirty
to forty randomly selected colonies were

‘isolated and purified. Purified rhizobial

colonies (both treated and untreated) were
examined for antibiotic sensitivity (samples
were tested according to Crabtree and’
Hinodill"') using penicillin, streptomycin,
tetracyclin, neomycin, erythromycin and
ampicillin disc, and later a few antibiotic
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resistant/sensitive mutants of Rhizobium
were identified. The morphological, cultural
and physiological characteristics of the
" rhizobial isolates were tested according to
the methods described by Vincent'.

Results and Discussion

In the present work the genetic effects of
EMS, DMS and hypoxanthine on native
rhizobial strain of C. tetragonoloba (GC)

obtained from normal plant has been worked -

out. On the basis of antibiotic sensitivity,
various types of rhizobial mutants have
been detected. The important cultural and

physiological characteristics of the mutants™

are summarised (Table 1).

Neomycin resistant mutant (GR)) : The
mutant was isolated from 0.16 nM EMS
treated rhizobial populations. Mutant was
resistant to neomycin in contrast to native
strain which was sensitive to neomycin
(0.3 Cm). Apart from this, as compared to
native strain, mutant strain could grow in
Hofer's alkaline medium without acid
production, reduced nitrate to nitrite and
produced ammonia. Mutant strain did not
produce indole and did not hydrolyze starch.

Tetracycline resistant mutant (GR) : This
rhizobial mutant strain was detected after
0.016 nM EMS treatment. The mutant strain
was resistant to tetracycline as compared to
native strain which was tetracycline sensitive
(1.2 Cm). The other physiological characters
of the mutant strain were its incapability to
growon Hofer's alkaline medium and inability
to hydrolyze starch. Although mutant strain
reduced nitrate to nitrite but d1d not produce
ammonia. s T

Erythromycin sensitive mutant ( G'Rz) ThlS
mutant was detected from 0.16 nM, 0.2 1M

EMS and 0.01 DMS treated, §‘ ies. As
compared to native strain whx_ch was

erythromycm resistant, m tant straln )

ry‘fhromycm;

showed sensitivity towards
(1.0Cm). GR, strain did not ‘show any

growth in Hofer's alkaline medium. This
strain did not hydrolyze starch and did not

produce indole in trytophan broth.

Streptomycin sensitive mutant (GR,) : Mutant

" was detected in 0.01% DMS and 0.001%

hypoxanthine treatments. In contrast to
native strain which was resistant to
streptomycin, mutant strain was found to be
sensitive (1.2 Cm). Mutant colonies produced

. ammonia. However, oxidase activity was

not shown by this strain.

Streptomycin sensitive and neomycin

resistant mutant (GR ) : This strain isolated
after 0.1% DMS and 0.01% hypoxanthine
treatments. Mutant strain showed vigrous
growth around neomycin antibiotic disc
and did not show such growth around
streptomycin antibiotic disc. No growth in
Hofer's alkaline medium was shown by this
mutant strain. However, a positive reaction
towards production of ammonia was shown
by this mutant. Oxidase activity and starch
hydrolysis were not shown by this strain.

In the present course of’ ihVestigations
five antibiotic resistant/sensitive mutant
strains named as neomycin resistant (GR)),
tetracycline resistant (GR,), erythromycin
sensitive (GR.), streptomycin sensitive
(GR,) and streptomycin sensitive and
neomycin resistant (GR,) have been isolated
after the mutagenic treatments of EMS,
DMS and hypoxanthirie given to the native
rhizobial strain of C. tetragonoloba L.

‘Chemical mutagens including alkylating

agents have been commonly -used for.

mutations in different types of bacteia. -

Various antibiotic resistant/sensitive mutant '
strains of Rhizobium species have also been

screened by various investigators®*'>'* using ’
various physical and chemical mutagens

Though hypoxanthine has been‘used:
by workers in animal and plant tissue -
systems'>'®, but in literature clear indication ;
regarding its mutation induction potentiality-
is not there. Therefore, present results with
this chemical are quite encouraging and it .

 is worthwhile to try this group of chemical

in induced mutatlon expenments

Referenees

t. Dogra R Cand Vyas S R 1977, Indzan J.



57

S = aurofwoydong
L =aurpokoena],
N = uoAwoaN

V = uipordury

d = ul[[iotusg , . _

q = urAwonpiig JuBInw JueISISaI UIDAWOIN PUB JANISUIS unfwoydang . = yn

J. Phytol. Res. 14 (1) : 55-58, 2001

6.
D = uononpoud proe Jnoym yimoin . jugnw 2AnIsuss uAwoydong . — D
DV = uononpoid proe yum ymoin jueinur SADISUSS utoAwonpAiy = ~o
, ) += ASE 1se,J) 9ANISOq . jueinu JUe)SISII SUIOAOENS . = QMO
| - =159 2AnESaN jueInu JUe)SISAI UIOAWON] = o
4=189) 9ATyISOg (JTonuo)) ureng aanep = 02D
1 Koy . S : Koy
orfso| - -] - -] - - - + + - + |+ + - 20
AR P08 I B SEE SO cht Iy - Prhe et i bl S5 Sl e o
“lev|vo | - - o1 L = - k + + - + - + - ~o
0 IR £ B B L R = o + + - + - + i R0}
- 180 - | - | -| - - - = - + oy # ¥ '3} 3 - R (9
il N~ €01~ -1 - + 8t T e + ] o+ + - + 192 + = (D)}
S| L|IN|[V]|d]|a i A : : . wnipow | .
— e SISAT [ uond uons | Ayanoe| uono uon surfeyie-| 1593 [ 359y
(wp) -0IpAY | -npoxd 153} (-npoxd [ oser| Ananoe [-npoxd -onpar SA2J0H | A [uonoear | sajejost
. 3531 Ayraprsuag onorquuy Yoms | SH | dA-IN S[opuy “BleD [osepIx() | “HN | a1emiN | wo |moIn |-nop | Sweln) | /sureng

"SIBIOS] [RIGOZIYY SnOLIEA Ay} JO monmtBo_Eﬁo. [es13oj01s£y 4 pue MSEEU ‘lesr3ojoydiopy *1 aiqey, -



58

Shrivastava

Microbiol. 17 79.

2.

3.

10.

Vashishat R K, Yadav A S, Sharma P K and
Khurana A L 1986, Ann. Biol. 2125.

thta M B and Kleckzkowska J 1962, J. Gen. . .

Microbiol. 27 473.

Singh V P and Yadav R DS 1987, Crop Imp.

Soc. of Ind. 115-116 (abstr.).

Kohli A and Vashishat RK 1985, Annls. Biol. 110
Kalra M S, Sethi R P and Khurana A S 1977, Sci
Cult. 43 271. :

Ram J, Grover R P, Réwéﬁ R B and Kumar S

1978, Indian J. Exptl. Biol. 16 1321.

Dhar B Singh, Singh R M, Singh V P and Singh
R B 1980, Indian J. Exptl. Biol. 18 1392
Verma O P and Dadarwal K R 1983, Environ.
Ecol. 1229 .

Subba Rao N S 1989, Oxford and IBH publishing
House. New, Delhi, India: '

1.
12.
13
14,
15.
16.
17.

18.

Crabtree K T and Hinodill R D 1974, W. B.
Saundrs Co. Philadelphia, London, Toronto.
Ving:ent.l M 1970, 1. B. P. Hand Book, Blackwell
Scientific Publications Oxford. . .

Chopra C L and Venkataraman G S 1969, Curr.
Sci. 38 119 L

Garg R and Mahna S K 1992, Mutation Breed.
Newslett. : ot L et
Hitching G H, Elion G B, Falco E A and V.anderA
Werff H 1950, Ann. N: Y. Acad. Sci. 52 1318
Fucik V, Sormova Z and Sorm F 1965, Biol.
Plant. 7 88. ’

Slotnick I J, Visser D W and Rittenberge S C
1953, J. Biol. Chem. 203 647

Pearson R N and Shinde P A 1980, J. of
Maharashtra Agric. Univ. 5(3) 211



