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ABSTRACT

The pesticides contributing to the contamination of soil may influence mi-
crobial population of the soil and inturnfertility of soil. The present experi-
mental work clearly indicates the effect of different pesticides such as
carbofuran, phorate, carbosulfan and thiomethoxam on soil microflora. The
viable count of rhizobiaand phosphate sol ubilizing bacteriafromrhizospheric
soil of leguminous crop ranged between 107 — 10° Cfu/g soil which was
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comparableto the count of bacteriafrom untreated (control) soil. No signifi-
cant changes in the total viable count of any kind of Bacteria due to appli-
cation of Pesticides has been found showing their ability to degrade these

pesticides. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Pedticidesaretheimportant agrochemical sused for
prevention of crops from pests. Their use has been
largely increased in last few decades. The application
of pesticidesgtartsfrom presowing stage. Different treet-
ment includes soil application, seed treatment, foliar
spray etc. Repeated application of pesticides contami-
natesthesoil. Soil isthemost important siteof biologi-
cd interactions. Theindiscriminateuse of pesticidesdis-
turbsthe soil environment by affecting floraand fauna
including microfloraof soil and dsothephysio-chemcid
propertiesof soil likePH, sdinity, akainity leadingto
infertility of soil.

Theimportant microflora, beneficid for thegrowth

of plantsincludesnitrogen fixing bacteriaand phosphate
solubilizing bacteria, present in therhizosphereof the
plant. Theexcess application of these pesticides may
adversdly affect thefunction of theserhizospheric mi-
croorganism. Sincethefertility of the soil dependson
the number and type of micro organism present inthe
soil studieson effect of pesticidesapplicationson soil
were carried out.

Presently someinformationisavailableon effect of
commonly used organophosphorusand organochlorine
pesti cides on soil micro organism such asureahydro-
lyzing organism, heterotrophic nitrogen fixers, nitrifiers,
heterotrophic bacteriaand fungi. The effect of pesti-
cides on someimportant soil enzymeswerealso de-
scribes.
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Leguminous crop such as Soybean isanimportant
soil crop of not only of digtrict Sidhi (M.P) but of India,
itisasocultivated asrotationa croptoincressefertility
of soil by fixation of atmospheric nitrogen, Rhizobiaas-
sociated with rhizosphere of the plant areresponsible
for nitrogenfixation.

Thisresearch paper reportstheobservationonfield
scal e studies carried out to sethe effect of application
of different pesticidesto Soybean belonging to differ-
ent chemicd classeswith different modeof application,
on soil microflorawith respect to rhizobiaand PS.B.
The studiesa soincluded the observationson effect of
repeated application of monocrotophosasfoliar spray
to Soybean in mini plot experimentsontota microbia
count and rhizobia

MATERIALAND METHODS:

Effect of application of different pesticides: Field
scale experiment

These experimentswerecarried out in randomized
block designwiththreereplicationinthe selected field
of Sidhi block of district Sidhi. Soybean seeds(MACS
450 variety) weresowninthefied. Pesticidesusedin
thisstudy for seed trestment i ncluded carbosul phan 25
DS, thiamethoxam 70 WS, imidacloprid 70 WS,
Chlorpyriphos20 EC. For soil gpplication phorate 10G
and carbofuran 3G and for foliar spray chlorpyriphos
20 Es, thiamethoxam 25 WG andimidacloprid 200 EC
(TABLE1). Thesepesticideswere used asper All In-
diaCoordinated Entomol ogy Experiment for control of
seedling Soyaban insect pest. The dosage of applica
tioningivenin(TABLEL).

Soil samplefrom experimental plotsat 20-30 cm
depth were collected randomly from five placesand
composited 10 % (w/v) suspensionsof soil samplesin
deriledidtilledwater seridly diluted for determiningto-
tal count of rhizobiaand PSB using pour plate tech-
nigue. For enumeration of rhizobiaCongo Red Yeast
extract mannitol agar (CRY EMA) medium containing
mannitol 10.0K, HPO, 0-5,mg SO, 7H,0 0.2, Nacl
0.1, CaCO, 4.0, Yeast extract (difco/oxoid) 0.4 agar
15¢g.inoneL. distilled water with PH adusted to 6.8—
7.0wasused 10 ml of separately sterilized 1.400 aque-
ouscongo red solution was added to the serilized solu-
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tion. The plateswereincubated at 30° C upto 7 days.
Sincerhizobiado not absorb red colour of Congo Red,
the number of col ourl ess col oniesrepresented the num-
ber of rhizobia. Rhizobial colonieson CRYEMA are
characterigticaly watery. Such morphologicaly distinct
colonieswere counted.

For enumeration of Phosphate solubilizing bacteria
(PSB) pikovskaya’s solid medium containing tricalcium
phosphate 5.0, glucose 10.0 anmonium sulphate 0.5,
Sodium chloride 0.5, Potassium chloride 0-5, Magne-
sumsulphate 0.1, yeast extract 0.5 ginoneLitter dis-
tilled water with manganeseand ferroussulphateintrace
amount was used PH of the medium was adjusted to
7.2—7.3. The number of colonies showing zone of
clearance dueto solubilization of cacium phosphatein
themedium indicated the number of PSB well isolated
colonies showing zoneof clearancearound them were
counted and noted (TABLE 3). Thedataon total num-
ber of rhizobiaand PSB were analyzed statistically as
per themethodsgiven. (TABLE4).

Effect of application of monocrotophosasfoliar
spray: A mini plot experiment

Seedsof Soybeanweresowninlmx 1 mplots in
thefield and 0.5 PPM MCPwasused asafoliar spray
on the plants after 30, 45 and 60 days after sowing.

TABLE 1: Pesticide Treatment under thestudy

Pesticide used
Sr. Technical Mode of
s Dosages
No. Lrade Name (active ~Application J
ame : :
ingredient)
Soil 30
1. Furadan  Carbofuran 3G Application  Kg/ha
_ Sail 10
2. Thimet Phorate 10G Application  Kg/ha
Carbosulfan 25 Seed
3. Masha DS Application 20 9k
. Thiomethoxam Seed
4. Cruiser 70 WS Application 30k
Chlorpyriphos Seed
5. Radar 20ES Application 4milkg
. Foliar spray
6. Acaa OTSPO@M (7.10day  100gha
after growth)
Undertrade  Imidacloprid Foliar spray 100
name 200 EC (r10day g
after growth)
. Foliar spray
8 R NI (70008 151
after growth)
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Rhizospheric soil samplewerecollected intriplicatefrom
different Stesinthesameplot after 2 hours of spraying.
10% (w/v) suspension of soil samplesingeriledistilled
water were seridly diluted and used for determination
of totd viablecount (TV C) of bacteriaand Rhizobiaby
pour platetechniquemediausedincludeSPCA for TVC
of Bacteriaand CRY EMA for rhizobial count. The
plates were incubated at 30° ¢ upto 2 days for total
bacteria count and 7 daysfor rhizobid count. Thewdl
isol oated col onies were counted and noted.

RESULT AND DISCUSSION

Effect onrhizobial population of rhizpshericsoil of
soybean

The Resultsaredetailedin TABLE 2, it showed
that therewasanincreasein therhizohia count withthe
application of carbofuran 3 G, thiomethoxam 70 ws,
chlorpy riphos 20 EC applied asboth seed gpplication
andfoliar spray,. Thedecreasein therhizobial count
was observed with the application of phorate 10 G,
carbosulfan 25 DS and thiomethoxam 25 WG asfoliar
spray. By comparing the mean of al replicationsof al
treatment with control, it wasfound that the effect of
trestmentisnonsgnificant.

TABLE 2: Effect of Pesticideapplication on total count of
Rhizobia

Sr. No. Treatment Rhizobial count CFu/g sail
1.  Carbofuran 3G 3.97 x 10°
2. Phorate 10G 3.21x 10’
3. Carbosulfan 25 DS 6.5x 10’
4. Thiomethoxam 70 WS 4.45 x 10°
5. Imidacloprid 70 WS 1.36 x 10®
6. Chlorpyriphos 20 EC 4.29 x 10°
7. Thiomethoxam 25 WG 3.8x 10’
8.  Imidacloprid 200 EC 3.29x 108
9. Chlorpyriphos 20 EC 7.21x 108
10. Control 3.58 x 108

Effect on PSB population of rhizosheric soil of soy-
bean

Total count of PSB wasfound to decreasewiththe
application of almost all of thesepesticidesappliedin
any form (TABLE 3). Themaximum decreasewasfound
with theapplication of chlorpyriphos20 EC when ap-
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TABLE 3: Effect of Pesticideapplication on total count of
PSB

Sr. No. Treatment PSB count cfu/g soil
1.  Carbofuran 3G 8.6 x 10°
2. Phorate 10G 6.9x 107
3. Carbosulfan 25 DS 7.49 x 10’
4. Thiomethoxam 70 WS 6.6 x 10°
5. Imidacloprid 70 WS 6.9 x 10°
6.  Chlorpyriphos 20 EC 9.2x 10°
7. Thiomethoxam 25 WS 2.1x 10’
8. Imidacloprid 200 EC 1.93 x 10°
9.  Chlorpyriphos 20 EC 6.21 x 10°
10.  Control 6.59 x 10°

plied asfoliar spray. Application of carbosulfan25DS
to seedshad no adverse effect on the count of PSB. By
comparingthemean of dl replicationsof dl treatment
with control. It wasfound that thetreatment of different
Pesticidesisnonsignificant.

From these results it was observed that
thiomethoxam 25 WG when used asfoliar spray @
100 g/hac was found to be more toxic than
thiomethoxam 70 WS applied to seed @ 3 g/kg. This
indicate that the mode of application of the Pesticide
aongwith concentration may influencethesoil micro-
flora

Carbofuran 3G applied to soil asthe dose of 30
kg/hac wasfound to betoxicto PSB, however in pres-
enceof carbofuran, count of rhizobiawasfoundtoin-
crease in some extent. Thus is could be said that
corbofuran 3G can be gpplied safely to theleguminous
plantslike Soybean, which can protect the plant from
pest attack aswell ascan increasetherhizobia count.

Effect of spraying M CP on soil microfloraon soy-
bean rhizosphere

Theresult showed that (TABLE 4) total bacterial
count of thesoil remainsamost samewhen MCPwas
applied after 30 days of sowing of Soybean seed
(TABLE 4). Thetotal count of bacteriawasfound to
decreaseto some extent when M CP was sprayed after
30 daysand 45 days of sowingwhenthe experimenta
plot received three gpplication of MCPtherewasagan
dightincreaseinthe TV C of theBacteriaas compared
tothat from untreated control plot. Thiscan beattrib-
uted to the ability of soil microorganism to degrade
MCP. Thusit can be said that all the above pesticides
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TABLE 4: Total microbial and rhizobial count in soil exposed
tomonocr otophos(M CP)

Count, cfu/g soil

Sample - - —

Total microbial count Total rhizobial count
Plot 1 1.4 x 10% 7.9x 108
Plot 2 6.9 x 108 6.7 x 108
Plot 3 2.1x10% 2.2x 108
Control 1.4 x 10% 1.9x 10°

Plot 1 : Spraying after 30 days one dose of application; Plot 2 :
Spraying after 30 daysand 45 daystwo dose of application; Plot
3: Spraying after 30, 45 and 60 days three dose of application;
Control — No spraying

have no significant influence on soil microfloraespe-
cidlytherhizobiaand PSB.

Thereportsof?37, support theobservationsinthe
present investigation. That the pesticides under study
have no significant influence on soil microflora. This
could beattributed to thefact that certain soil Bacteria
can degrade pesticides (as reported by same work-
erg*%, andthussurvivein the soil contaminated with

pesticides.
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