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DEVELOPMENT OF ANTIBIOTIC RESISTANT MUTANTS SIM
AZOSPIRILLUM BRASILENSE TARRAND et af

Azospirillum, the nitrogen fixing bacterium is gaining im=soriance in Indian
agriculture as a potential bio-fertilizer (Subba Rao, 1988). It hss been well docu-
mented that in addition to fixing nitrogen from the atmosshzre, Azospirillum also
synthesises quite a number oi plant growth reguizting substances which help in
augmenting crop growth (Tien et a/., 1979 and Govindan and Purushothaman, 1984).
Of the many methods available to increase th3 nitrogen fixing capacity of micro-
organisms, development of mutant strains with improvesd efficiency is the most
tangible one. We have made an attempt to improve ths nitrogen fixation in
Azospirillum through mutation in this study.

The parent (wild) strain of Azospirillum Orac//cnse (Pt, 85) used in this
experiment was isolated from the root tissues of pearl millet (Fenniseium
americanum).  The culture was maintained on yeast extract ¢l sgsr slants.
rhe cells for mutain experiment were obtained by growing th= isolate in NbF liquid
medium (Dobereiner and Day, 1976). The intrinsic level of antibiotic resistance of
the wild strain towards streptomycin (Str) and chloramphenicol (CAM) was
determined by streak plate assay. The method fcliowed for mutation was essent-
izlly the same as detailoed by Clowes and Hayes (1968). The chemical mutagen

ethyl methane sulfonate (FMS) was used at 100 g per mil. Following the standard
dilution plating techniqus, the cell populations were determined at frequent intervals
of mutagen treatment for obtaining information on the percent survival of cells and
frequency of mutation etc. As we wanted to have a high level of antibiotic resist-
ance mutated cells were plated on glucose yeast extract medium containing 500 /(g
of tho antibiotic per ml. The mutant clones showing resistance were stabilized for
five generations on antibiotic containing medium. The highzst level of antibiotic
resistance exhibited by the mutants was determined by ctre:ling (s mutants
on media containing increasing concentrations of Str and CAM. The nitrogen fixing
capacity of the parent strain and the mutants was determined by estimating the
total nitrogen in the broth (Humphries, 1956) and by assaying nitrogenase
(Hardy et a/., 1968).

The results have indicated that the parent strain had a very high level of
intrinsic antibiotic resistance to Str and CAM viz., 250 “g per ml. This appears to be
alarmingly very high. This might be probably due to the s ion of antibotics
soil streptomycetes in the vicinity of pearl millet roots from where these isolate
was obtained. The view of Baldani and Dobereiner (1980) on the high level of
natural resistance towards antibiotics in Azospirillum lends support for the present
observation.

The results have further indicated that 20 minutes of exposure to the
mutagen resulted in 50 per cent mortolity of the cells (Fig. 1). The frequency of
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Teble 1

Frequency of mutation for antibiotic resistance in Azospirillum brasilense

Streptamycin resistance® Chloramphenicol resistance
EMS expo- Frequency of Frequency of Frequency of Frequency of
sure time mutation among mutation among  mutation among mutation
(min) the survivors the total the servivers among the
population total popu-
lation
10 0.9710-° 0.77 ;x10-° 0.52 x10-6 0.41.:10-°
20 3.10x10-* 119X 10=8 2,96 < 10-° 1.82x10-5
30 548 x10-° 217 X10-" 5. 27X 10-° 2.08x10—°

500 “g per ml of the respective antibiotic substance

Table 2

Nitrogen fixing efficiency of Azospirillum wild strains and
drug resistant mutants

N fixed, mg per g ARA (nmol of ethylene
Strains of malate formed per mg protein
per hour)
Wild type Pt 85 20.56 355.80
Mutant Strr 2 11.38 257.14
Strr 3 22.31 375.00
Strr 4 7.44 137.00
Strr 5 13.44 261.03
CAMr 1 13.13 319.49
CAM:r 2 10.90 200.00
CAMr 3 12.70 254.29

., CAMr4 9.19 169.70

(Data represent mean of three determinations)
ARA: Acetylene reduction activity.
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Fig. 1 Effect of EMS on the survival of Azospirilium sp.

mutation for Str appeared to bz highaer than that for CAM (Table 1). This may pro-
bably be due to the loci determining resistance to these antibiotics are occurring far
apart. The mutants CAM» 1, CAM» 2, CAM* 3 and CANM* 4 were exhibiting resi-
stance up to 500 /g per ml of CAM. Similarly the mutants, Sty 2, S0 3, St 4 and
St 5 have registered up to 500 /g of streptomycin per ml.  There was no evidence
of antibiotic cependency of the mutants for growih.

The nitrogen fixing cap

J » muiants indicated a slight decrease;
howover the mutant Strr 3 has recorded hic

ot fixation rate th:n the parent strain.
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In respect of the antibiotic resistant character, the mutants were stable when
examined up to ten generations. These mutants would be ideally suitable for
studies on the population dynamics and rhizosphere-competition for survival etc.
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