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. Studies on the Influence of Herbicides on the Rhizosphere

Microflora of Cotton

M. BALASUBRAMANIAN' and S SANKARAN?

A fi2ld experiment was canducted to find out suitable herbicide lor cotton and
their eftect on sui: microtlora. Alachlor (2.0 kqfha). Nusmeturon (1.5 kgfha), dichl urmars
.{3.Dlhg.rha}. dibugalin (2.5 kgfha), diuron (1.0 kafha) and pre-sawing fluchlorslin 11.25kg!
ha) were the chamicals used as pre emargance. Thz harhicides were also tesied incombina-

tion with posi-emergance direstad appilcation of paraguot.

The study revealed that

soil micreflora were generally influenced by the above herbicides, particularly post-
emergence spray of paragunt.  1houah the microbal popalstion waa'high In many of the

weed control treatinents. 1t had no significant influence on crop growth, uptake af nuirient

and vield of seed cotton.,  The differant plant charasiers and sead cotion yizld were not

-adversely atfected by the differances in the microbial population due 1o the different weed

contral treatments.

The hazardous effects of several
herbicides on soil microorganisms and
their activities were resorted by Chan-
dra era/. (1960), Gupta and Moolani,
(1870} and Van Schreven er a/, 11970).
The urea herbicides were noted to be
degraded by soil micioorgenisms (Mur-
ray er al. 1969), Very little information

iz available on the population of rhizo- .

cphere microflora under the influence
of herbicides. The present study was
undertaicen 1o find out a suitable herbi-
cides for cambodia cotton and its
effect on the principal microorganisms
in soil viz. bacteria, actinomycetes and
fungi.

MATERIAL AND METHODS

Field investigation was carried out
during 1974-75 in the Tamil Nadu Agri-
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cultural University Farm, Coimbators
to study the influence of herbicides
on the population of soil microflora.

The chemical- weed control treaiments
were, peremergence application of ala-
chlor 2.0 ko'ha, fluometuron 1.5 kag‘ha,
dichlormate 3.0 kg/ha, dibutalin 2.5 kg
ha, diuron 1.0 kglha and presowing
fluchloralin 1.25 kof/ha. All the herbi-
cides were also tested in combination
with post-emergence directed zappli-
cation of paraguat at 0.5 kg'ha on the
15th and paraquat 0.5 kg/ha split appli
cation (15 and 30 days). Hand hoeing
and weeding combined with paragua:
0.5 kgtha (15 dayz) and unweeded coni-
rol were the other treaiments. Cotton
(var, MCU. 5) was sown on  Augus:,
1974. The gross and ne! plot szes
were 6.5 and 375 respectively. The
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micrebial populationin soil was assayed
by dilution plate method within 48
hours of pre-emergence application of
herbicides and before and after the
application of paraquat. The soil eXtract
was used for the assay of bacteria,
Kuster's agar for actinomycetes and
Martin's rose bengal agar was used
for the estimation of fungi. The popula-
tion per g of moisture free soil was
calculated as recommended by Katzel-
son et al. (1948).

RESULTS AND DISCUSSION

The results of this experiment are
presented in Tables |, Il and IIl.

Fungi: The population of fungi,
48 hr after the application of herbj-
cides was maximum under fluchloralin
and it was markedly superior to the
other herbicides and unireated control,
The untreated control, though inferior
io fluchioralin, was significantly supe-
rior to dibutalin, fluometuron, diuron
and dichlormate. the last two being on
par. The fungal population was signifi-
cantly influenced and it was the highest
under alachlor, after fourteen days and
before the application of paraquat.
Post-emergence application of paraguat
increased the fungal population to the
maximum in Alachlor plots (T,) and it
decreased to the minimum in fluchlo-
ralin plots (Table II).

Actinomycetes: Fluchloralin (8)
increased the population of actinomy-
cetes to the maximum and this was
ciosely followed by fluometuron (2)
and both were significantly superior to
other herbicides as well as untreated
plat. Dibutglin (4), dichlormate (3) and
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diuron (5) were on par but significantiy
superior to untreated plot. Alachlor (1)
recorded the least population and it
was distinctly inferior to all the other
weed control methods. Before appli-
cation-of paraquat, the population of
actinomycetes was maximum under
diuron (5) and was significantly supe-
rior to others. This was followed by
fluchloralin (6) and fluometuron (2)
which were on par and significantly
superijor to alachlor (1), dichlormate (3},
dibutalin (4) and untreated control
which are in the descending order.
Application of paraguat recorded the
maximum population of actinomyceis
under dichlormate followed by paraquat
(T.). The next superior treatment was
paraquat at 15 and 30 days (T,.,) and
are significantly superior to the othar
weed control methods. The population
of actinomycetes was least under hand
hoeing and weeding (T;,) and the diffe-
rences are distinct between unweeded
control (Ty.) and hand hoeing and
weeding followed by paraquat (T,.).

Bacteria: Dibutalin recorded the
maximum bacterial population and wis
markedly superior to the other herbi-
cides and untreated control. This was
followed by dichlormate and fluometu-
ron which were on par and distinctly
superior to ftreatment 5, 7, l.and 6.
Fluchloralin recorded the least bacterial
population and it was inferior to the
other treatments.

The bacterial population was maxi-
mum under diuron before applicaticn
of paraquat and markedly superior 1o
the other wesding methods. Dichlor-
mate recorded the least population and
distinctly inferior to all- the herbicides
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TABLE |. Effect of herbicides on popuiation of microllora

_1'{;"'3‘?"" _.“I'.:'I"'T-'m Eungi 10'/g Aclinomycetes Bacteria 10%g
Areaimants 1044

L3 E 4 -“I-_“--“_:‘_ oy B w3
Atachlor (A1) 3,65 36.77 3.06 1.22 10.62 62.03
Fluemeturon (Fmy) 9,47 18.95 446  2.00 13.48 £6.33
Dichlormate (Dc) B.aa4 10.99 3.76 0.81 13,60 25,78
Dibutalin (Db) 9.67 9.86 3.86 0.64 15.99 62.0%
Diuren {Ou) 3.06 22.57 3.92 3.30 11.48 59.51
Fiuchloralin (Fc} 16.34 16,95 4.92 2.34 9.87 61.16
Untreared (C) 12.74 20,15 3.40 0.32 10.77 57.29
SE (1—6) 0,31 2.30 0.09 0.25 0.18 5.1¢8
CD (P=0,05) 0.87 6,58 0.24 0.72 0.56 14,84
S.ED (7 Vs other)) 0.37 2.82 0.10 0.31 0.24 6.36
C.D. (P=0.05) 0.76 5,70 0.21 0.62 0.48 12.86

% Within 48 hours of appiication
L2 ]

application of parsquat

and untreated control. The differences
between treatments 4, 1, 6, 7 and 2
are not .distinct and were on par.
Application of paraquat markedly in-
creased the bacterial population as
evidenced from the highest population
under paraquat at 15 and 30 days (T,4).
This was followed by Ty, Tw T, and
T. which were also significantly and
indepently superior to the other weed
control methods. The population of
bacieria was least under dichlormate
and significantly inferior to all the
weed control methods,

From the observations made on
microbial population, it may be seen that

789

14 days alwer application of pre-emergence and pre-sowing herbicides and befcre

fluchloralin increased the population
of fungi initially (within 48 nours of
application ) but markedly decreased
after paraquat application. Tha fungal
population was found to bz meximum
under alachlor before application of nara-
quat. Dichlormate alone increased ihz
population of actinomyeetes but it resu
ced the population of bacteria gcdi-
tion of paraquat. Split application of
paraquat increased the population of
bacteria and actinomyceies,  Similar
increases in population of bacterna anhd
actinomycetes aftar the application of
paraquat were reported by Camper =t a/.
(1973).
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4E.49
29.34
18.38
28.18
18.69
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Correlation study was made to find
out the relationship between the ‘total
population of microflora .(fungi, acti-
nomycetes and bacteria) under different
weed control treatments and the - plant
height at 45 days, number of bolls per
plant, -dry matter of crop at 45 days.
nutrient uptake (N, P and i) by crop at
45 days and secd cotton yield (Table (I,
The correlation coefficients were not
cignificant. The different plant charac-
ters and seed cotton vyield were not
affected by the microbial populaticn.
From this, it can be inferred that at the
recommended heribicidal doses, the
changes in the population of microflora
did not have any adverse effect on the
plant characters, nutrient uplake and
seed cotton yield, '
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M5, Mot significant
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