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Effect of Butachlor on the Microbia Population
of Direct Sown Rice
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Abstract—Field experiments were conducted at Annamalai
University Experimental Farm, Department of Agronomy; to device
suitable weed control measures for direct seeded puddled rice and to
study the effect of the weed control measures on the soil microbia
population. The treatments comprised of incorporation of pressmud
@ 6.25t ha' and application of herbicide butachlor @1.5 kg a. i. ha-
1 with and without safener 4 days after sowing (DAS), 8 DAS aone
and also in conjunction with hand weeding at 30 DAS. Hand
weeding twice and a weedy check were aso maintained. At
maximum tillering stage, the population of bacteria was significantly
reduced by butachlor application. The injury to microbes caused by
herbicide disappeared with the advancement of crop's age and at
flowering stage of crop, there was no significant difference among
the treatments. The fungal and actinomycetes population remained
unatered by weed control treatments a both the stages of
observation.
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|. INTRODUCTION

N India, area under direct seeded rice has increased

considerably in recent years primarily because of scarcity of
labour during peak season for transplanting of paddy and less
cost of cultivation of direct sown paddy.

Further, more availability of rice herbicides enthused the
rice farmers to take up direct seeding of rice. Manua weed
control is usually practised in direct sown rice crop and is, no
doubt, an effective one but aternative to such practise is
required to avoid uncertainties associated with non-availability
of labour in time and to reduce the cost of cultivation. Use of
herbicides seems to be a better substitute [6]. Herbicides used
may disturb and ater the biological equilibrium in soil
[8].Herbicides applied in crop fields for weed control are
reported to have affected the soil microorganisms living in soil
and also in the rhizosphere of crops and weeds [12]. There was
a temporary setback in microbia population due to the
application of herbicides and microbes adopted themselves to
the new substrate to grew normally 25 days after herbicide
application [10].The population of soil heterotrophs was
affected with herbicide application and these adverse effects
reduced gradually with the passage of time [7-15] reported that
up to 20 days of application of pre-emergence herbicides in
rice, there was a decrease in bacteria, funga and
actinomycetes population and after 30 days, the microbes
multiplied to their original number.
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A general reduction in soil microflora was observed due to
herbicide application [11]. From the above literature, it is clear
that field doses of herbicides are often safe for the soil
microbes but their response to herbicide application cannot be
predicted for al environments. This is because, the herbicide-
microbe interaction depends not only on the molecular
configuration of the herbicide, but also on many soil and
climatic factors like temperature, soil moisture and acidity.
The effect of herbicide butachlor on the microbial population
has to be studied thoroughly for the effective use in the soil for
better adoption of weed control  measures to combat the
menace of weeds in direct seeded rice.

[1. MATERIALS AND METHODS

Field experiments were conducted at Annamalai University
Experimental Farm, Department of Agronomy,
Annamalainagar, TamilNadu, India to device suitable weed
control measures for direct seeded puddled low land rice. The
treatments comprised of incorporation of pressmud @ 6.25 t
ha® and application of rice herbicide butachlor 50 EC (N-
butoxmethyl-2-chloro2,’ 6'-diethylacetanilide) @1.5 kg a. i. ha
1 with and without safener (fenclorim-4, 6-Dichloro-2-
Phenylpyrimidine) 4 days after sowing (DAS), 8 DAS aone
and also in conjunction with hand weeding at 30 DAS. Hand
weeding twice and a weedy check were also maintained. A
seed rate of 100 kg ha* was followed.

Soil samples collected were analysed following dilution
plating procedures (Roy et al., 1977) using soil extract agar
(Lochhead and Chase, 1943) for estimating population of
bacteria and actinomycetes and Martin Rose Bengal Agar
(Chattopadhyay and Mukhopadhyay, 1967) for fungi. Plates
were incubated 28 + 2°C for definite periods for each type of
organisms and colony numbers per plate were counted.

I1l1. RESULTS AND DISCUSSION

The predominant microorganisms were bacteria - Bacillus
cereus and Azospirillum sp., fungi - Aspergillus niger,
Aspergillus flavus, Penicilium crysogenum, Pythium spp.;
actinomycetes - Streptomyces sp., Micromonospora  sp.,
Nocardia sp. and Actinomyces sp.

The results of effect of butachlor application on soil
microflora in direct sown rice field as presented in Table |
showed the following effects.
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TABLE |
EFFECT OFWEED CONTROL MEASURESON MICROBIAL POPULATION (G OF
OVEN DRY SOILX 10%

Bacteria
Treatments At Tillering At flowering

B. T1 - Weedy check 298.41 310.60
T,— Hand weeding twice 20 and 40

DAS 302.63 309.16
Tz— Butachlor without safener 4 DAS 284.16 304.70
T4 — Butachlor with safener 4 DAS 285.60 304.96
Ts— Butachlor without safener 8 DAS 282.09 302.27
Te— Butachlor with safener 8 DAS 283.83 302.42
T, - Butachlor with out safener 4 DAS

+ HW at 30DAS 287.04 305.53
Tg— Butachlor with safener 4 DAS +

HW at 30 DAS 288.10 306.10
To— Butachlor with out safener 8

DAS + HW at 30DAS 285.84 303.86
T10— Butachlor with safener 8 DAS +

H.W at 30 DAS 286.37 304.32
Sk 4.78 3.62
CD (P =0.05) 10.04 NS

The bacterial population at maximum tillering stagas
significantly influenced by weed control treatmentsAt
maximum tillering stage, the population of bacteras
significantly reduced by butachlor application whempared
with that of unweeded control and twice hand wegdifhe
injury over microbes caused by herbicide disapgkaith the
advancement of crop's age and at flowering stageogf, there
was no significant difference among the treatmentBhe
fungal and actinomycetes population remained uredtédy
weed control treatments at both the stages of vaten.

Bacterial population was significantly reduced lazhlor

@ 1.5 kg a.i. hd at maximum tillering stage but during till

flowering stage of rice there was resurgence inktaeterial
population. As a result, there was no significdifference
among the treatments in influencing the bactergyation at
later stages. Weed control treatments had noenfle over
the fungi and actinomycete population at both theges.
Incorporation of organic manure into the soil haserb
reported to increase the population of microflorader
flooded conditions (Charyulu and Rao, 1979).

The herbicides undergo degradation by microbeanidg
that process they exhibit inhibitory effects of wiag
magnitudes over the microorganisms. Some of thkidide-
microbe interactions show an initial lag period dvef the
microbes rebound to degrade the compound.

TABLE Il
EFFECT OFWEED CONTROL MEASURES ONMICROBIAL POPULATION (G OF
OVEN DRY SoIL X 10%)

A. Fungi Actinomycetes
Treatments At At At At
Tiller  flowerin tillering floweri
ing g ng
T1— Weedy check 2.52 2.63 71.46 76.90
T>— Hand weeding
twice 20 and 40
DAS 2.49 2.61 70.04 75.24
T3— Butachlor without
safener 4DAS 540 255 68.15  73.54
T4 — Butachlor with
safener 4
DAS 2.41 2.59 68.25 73.90
Ts— Butachlor without
safener 8DAS 5 35 49 67.56  71.28
Ts— Butachlor with
safener 8
DAS 2.32 2.50 67.93 71.70
T7- Butachlor without
safener 4 DAS +
HW at 30DAS 2.43 2.58 68.56 73.20
Tg— Butachlor with
safener 4
DAS + HW at 2.45 2.60 69.18 74.76
30 DAS
To— Butachlor without
safener 8 DAS +
HW at 30DAS 2.38 2.54 68.50 2.84
T10— Butachlor with
safener 8
DAS + H.W at 2.41 2.57 69.04 74.12
30 DAS
Sk 0.08 0.04 2.01 2.20
CD (P =0.05) NS NS NS NS

In case of butachlor, microbial degradation hasnbee
reported to be the principal avenue of dissipafiBaestman
and Deming, 1974), especially through soil fungh€@ and
Chen, 1979). Hence soil fungi and actinomyceteutaijpn
remained unaltered by butachlor.

But bacteria experienced a lag period during mawimu
ering stage. During this lag phase or adaptease they
might have developed the capacity to degrade thenial
through mutation to form new strains and they afsght have
built up their population to the required level for
detoxification. This could have been the reasonifitial
suppression of bacterial population due to butadn&atment,
which recovered later. Although bacterial populatat initial
phase was decreased due to butachlor, the remstitudf
bacteria occurred after 60 days (Ogawa and Yangf9)1

This kind of initial setback in microbial populatioand
restitution after certain period was also reporédderson
and Domsch, 1980). The results of the study cleiadjcate
that the microbial population of rice soil was achety
affected by butachlor only during the initial stag
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The bacterial population was adversely affectetovied
by fungi and actinomycetes in descending ordere ddiverse
effects of herbicides were gradually reduced widlsgage of
time and practically, there was no effect of bulaclon soil
microbial population as a whole.

REFERENCES

[1] J.P.E. Anderson and K.H. Domsch. Influence of setepesticide on
the microbial degradation of'GTriallate and G-diallate in soil.Arch.
Environ. Contam. Toxicol, vol 9, pp. 115-123, 1980.

[2] G.B. Beestman and J.M. Deming. Dissipation of atktie herbicides
from soil Agron. J, vol66, pp. 308-311, 1974.

[3] S.B. Chattopadhyadhya and N.Mukhopadhyay, Invastigs on
disease complex of rice in West Bengal (India)Study of rhizophere
micro-flora of the affected plants.Int. Rice. Comm.. Newsl. vo16,
pp.31-37, 1967.

[4] P.B.B.N. Charyulu, and V.R.Rao. Nitrogen fixationsome Indian rice
soils. Soil Sci, vol128, pp. 86-89, 1979.

[5] Y.L. Chen and C.C. Chen. Degradation and dissipatif herbicide
butachlorJ. Pesticide Science. vol4, pp.431-438, 1979.

[6] S.K De Datta. Chemical weed control in tropicakrio Asia.PAN,.
Vol18, pp. 433-440, 1992.

[7] G., S. Gopalsamy, R.Anthoni and A. Abdul KareemlInteractions of
herbicides with Azolla and soil microbes.Indian J. Weed i,
voI26(1): 28-34, 2004.

[8] E.Grossbard. Effect of herbicides on the soil nflora. In. Herbicides,
physiology, biochemistry, Ecology (ed. Audus J.J.). Academic Press.
London. pp.99. 1976.

[9] A.G. Lochhead and F.E Chase.. Quantitative studfesoil micro-
organism. V. Nutritional requirement of the predpanit bacterial flora.
Soil Sci. vol55, pp. 185-195, 1943.

[10] K., Kumar, J.S. Kohar and S.C. Bhandrai.. Effe€tterbutryne.
methabenz microflora in Bengal grar@igerarietinum L.) and lentil
(Lenus culinares Media) Ind. J. Eol., vol14, pp. 52-58, 2009.

[11] K.Kumar and O.S. Kandasamy. Influence of contirsuapplication of
herbicides on soil micro flora in wet land croppisgstem. In: VI
Bienn. Conf. of ISWS. Abstr., Feb 2005, FacultyAgri., Annamalai
Univ., Tamil Nadu. pp. 144.

[12] B.B, Mandal, P. Bandyopadhyaya, and S.K. Maitfeé&fof some pre-
emergence herbicides on soil microflora in diremeded rice. Indian
Agriculturist, vol 31(1), pp. 19-23, 2007.

[13] M.Ogawa and Y. Yambe Effects of herbicides amrthycrorrhizae of
Pinus denisflora and soil microorganismdBull. Fort. And For Prod.
Res. Inst. Npo. 311 pp 93-102, 1980.

[14] P.Roy,P.K.Singh, and N. Mukherjeee,.. Effect afrgiar insectides on
rice micro-flora.Ind. J. Ent.vol 37, pp. 93-95., 1977.

[15] S.P. Singh. Effect of herbicides application oail smicrobial
population of paddy soil. In :Bienn. Conf., ISWSHP, Jawaharlal
Nehru Krishi Vishwa Vidhyalaya, Jabalpur, India. g99. 2010.

824



