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NITROGEN FI1XATION BY AZOSPIRILLUM SP,
ISOLATED FROM BENOMYL-AMENDED
RICE SOIL

THE participation of nutrogen-fixing Azospirillum in
several grass-bacteria associations and 1ts high nitrogen-
fixing potential in various ecosystems have been recog-
nised recently!»3. The occurrence of nitrogen-fixing
Azospiriflum 1 1ice roots and soils has been reported
recently®%®%.  Although the intensive use of pesticides
in agriculture c¢an lead to ecological disturbances in
the enviconment, the effect of pesticides on Azospiril-
lum population and wirogen fixation has not been
investigated. The present report deals with the effect
of benomyl, a systemic wide-spectrum fungicide, ¢cn the
population of Azospirillum and wmtrogen-fixing effici-

ency of cultures isolated from benomyl-amended soils.

Technical grade benomyl {[methyl-1-(butyl-carba-
movl)-2-benzimudazole carbamate]l was applied at
0, 10, 20 and 100 ppm conceatrations to a flooded
paddy soil. The population of Azospirilium sp. in
unamended and benomyl-amendcd soils was estimated
as follows: Tenfold dilution of the soil samples wcre
sransferred to 10 ml of nitrogen-free semi-solid malate
medium3. The inoculated culture tubes, replicated
five times, were thén incubated for 48 hr. at 30° C.
Positive wlentification of Azospirillum sp. was recorded
when there was the formation of very characteristic
white, dense undulafing fine pellicle a few mm below
the surface of the semy-solid medium and miCroscopic

pbscrvations for the confirmation of the piesence
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of the typical Azospirillum. Population density of
Azospirilliom 10 solls was determined by most-probable
numbers on 10, 20 and 30-day incybatiop under flooded
condstions. The unitrogen-fixing efficiency of Azospii il-
lum cultures obtamned from benomyl-amended and
unamended soils ncubated for {0, 20 and 30 days
was also deternuned.

Striking stimulation of  Azospiritlum  population
occurred at all concentrations (10, 20 and 100 ppm)
of benomyl used, but this stimulation was less marked
at the highest concentration of 100 ppm (Table I),
Azospiritlune cultures isolated from benomyl-amended
soil, in general, cxhibited greater nitrogen-fixing
efficiency than the cultures from unamended soils
irrespective of the duyration of the soil incubation
(Table I1). Although Azospirilium cultures from J00
ppm benomyl-amended soils exhibited greater nitrogen
fixation than the culiures from 10 and 20 ppm levels,
nitrogen fixation was low in cCultures isolated from
30-day incubated samples with 100 ppm benomyl.

TABLE 1
Effect of benomyl on the popudation of Azospirillum sp.
in a flooded rice soil

MPN of Azospirillum x 105/g dry soil

Benomyl
concentration Incubation (days)
(ppm) —
10 20 3G
0 20 14 5
10 20 200 44
20 20 200 200
100 3 115 44
TABLE 1l

Nitrogen-fixing efficiency of Azospirilum culiures

isolated from benomyl-amended floodcd sail

[ 3

——

mg N fixed/g. malate by Azcspi-illum sp.

Benomyl - -
concentration Soil incubation (days)
(ppa) - ——- '
10 20 30

0 297 5-07 6-10

10 5-20 5-87 10-23

20 7-17 i1-80 10-10

100 9-33 12-00 7-13

T— i e

Stumulfation of nitrogen fixation in soll following
pesticidal application has been reporied™ It has
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been tecently demonstrated that application of cortain
herbicides also stimulate Azospivilfurn population in
soild,  These studies also suggest that benomy! besides
fungicidal in its effect also stimulates certain beneficial
microorganisms mvolved in nitrog N fixation in soils
under flooded conditions.
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A NEW RECORD OF PROTOMYCES
MACROSPORUS UNG. ON FOENICULUM
VULGARE L.

DuriNG 2 survey of diseases of Bareilly region, the
authors observed flor the first time the galls on the
stems ol Foewiclum vigore ’n Magpch 1978, The
pathogen was identified as Profoityces MGCroSpoTies
Ung, Characteristic wwmor-like swe lings initially
observed on stem and {eaf sheaths, subsequently spread
on the peduncle and inflorescence. Poduncles were
hypertrophied and curved. Sone of them did not
bear flowers due (o cessation of growth while others
had fewer flowers as compared to normal ones. In
later stages sceds alsg got fafected and hyperliopfiied
(tig. I-A, 8 and C). Siem galfs were about 3 mm
broad and upto 20-25 mm fong and were confined 1o
upper region of the stem.

It was mieresting to note that the discase was con-
fined only 10 the planty growing among heavily infocted
Coriapder fickds. The plants away fram the coriander
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fields showed rare wnfecsion. The distate flaxed uwp
after a brief spell of rain.

F1G. 1. Symptoms of Protomyces macrosporus Ung.
on Foeniculum sulgare L.  A~~Tvmor-ike swellings
on the stem (marked). B—Hypertrophied and curved
peduncle (marked). C—Normal (S8) and hyper-
trophied infected (87) seeds.

Microscopic investigation revealed the occurrehce of
chlamydospores and mycelium in the cottex, phloem,
xylem parenchyma and pith of the host. The fungus
was resteicted o the tumors. Mycelium was inter-
celtular, ipreguiarly branched, <losely sepaate. 10 1o
12-5 u broad; mature chlamydospotes golden yetlow,
thick walled, three layercd, attaining & diameter of
40 10 63 p.

Foeniewlum vylpare L. (vern. sgonf, fam, Umbg)l;-
ferac) is widely cultivated for its uses as  madicing,
spices and masticatanics. The  infection in Qoygl
parts and seeds severely damages the quadity and ywid.
A porusal of avatlable liccrature rescaled ¢hat it is a
first record of Protomyces mdcrogeras Qn Foencalign
valgare from Jadia and abroad. The weport of
Dr. Sivancsan of CMI, Kew, England, has contivmed
that * Prosomie€s mnrpsporys Ung has not been
reported  on Foenicuhnn before ™., The only host
record of this fungus, so far gvailibk in ladig,



