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Abstract

Butachlor is a very commonly used pre-emergenchkitide. In the present study, the effect of
butachlor at three different application rates (A.® and 2.0 kg a.i. / ha) on the activities of
some soil enzymes, microbial population and tramsédion and availability of C, N and P in
an alluvial soil has been analyzed. The result glibwhat in general, the application of
butachlor has significantly increased activitiesyadst of the enzymes as well as the microbial
biomass with greater retention, mineralization andilability of oxidizable C, N and P in soil.
The stimulation in activities of enzymes dehydraggn and phenol oxidase was found to be
more pronounced when the herbicide was applie@dlarécommended field dose (hRFD). On
the other hand, phosphatase, arylsulphatase amiblpbgidase were pronounced at double
recommended field dose (dRFD). As compared to atede control soil, the application of
butachlor induced higher proliferation of total tex@a at recommended field dose (RFD), fungi
at hRFD and actinomycetes at dRFD. Regarding tlaéadoility of plant nutrients, we also
found that the greater retention of total N, exgjeable NH', and soluble N@ was achieved
by applying butachlor at RFD and that of organiar@ available P by applying butachlor at
dRFD. The correlation analysis showed significansifive correlation between hydrolase
enzymes, phosphatase and arylsulphatase (r = @Xidlpreductase enzymes, phenol oxidase
and peroxidase (r = 0.706). The fungal populatisnrelated to total bacteria (r =0.73),
actinomycetes (r = 0.50) and available P (r = 0.8b)soil. The results of the present
investigation thus indicate that the applicatiorbofachlor significantly induces the growth and
activities of microorganisms, resulting in greatetention, mineralization and availability of
oxidizable C, N and P in soil but that the stimwaatis depend on neither concentration of

herbicide nor time of incubation.
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I ntroduction: Herbicides are applied to control weeds at both gfeeemergence
stage, via incorporation in soil and at the postmance stage, via foliar application as well. In
modern agriculture, the use of herbicides for cdingaunwanted weeds in crop fields has
been increasing steadily. Since microorganisms scavengers in soil and possess
physiological variability, they degrade a varietychemical substances including herbicides in
soil to derive energy, C and nutrients for theiowgth and metabolism (Das and Debnath,
2006). As a result microbial biomass increasesugderand Scarponi, 1994), which in turn

produces an enormous number of soil enzymes oéréifit distinct chemical classes that are



involved in the transformation of plant nutriemssoil (Nongthombanet al, 2009). Butachlor
(N-butoxymethyl-2-chloro-2’,6’-diethylacetanilided a selective choloroacetanilide herbicide
that is used for the control of a variety of undaslie grasses and selective broad-leaved weeds
in transplanted and direct seeded rice as welhasther crops. The dissipation (Ralal.,
2006), adsorption (Yet al., 2006), mobility (Chianget al., 2001), photodegradation (Ligt

al., 2000), bio-degradation (Torra- Revengbsl., 2004) and bioavailability (Yet al., 2003)

of butachlor in soil have been well investigatedil iicroorganisms that are depleted because
of single application of butachlor are rapidly oeetd due to repeated application of this
herbicide. Butachlor had a notable inhibition tothame producing bacteria but no inhibition
effect on hydrolytic, fermentative, hydrogen-prouhgc and sulphate-reducing bacteria. In
addition, Jenat al., 2013 and Patnaiét al., 2012 showed that butachlor at low concentration

stimulate the activity of nitrogenase.

Materials and methods: An alluvial cultivable soil was collected from &Lm
depth from Mondouri Teaching Farm of Bidhan Chartdriahi Viswavidyalaya, Nadia, West
Bengal After collection, the soil was air-dried3@-35'C in shade, ground and passed through

a 2 mm sieve.
Chemical analysis of experimental soil:

Soil moisture: To measure the moisture content, about 50g ofssoiiple was placed in an
aluminium box and dried in an electric oven formergght (at 105°C) to a constant weight. The
percentage of moisture was calculated from the ilmsseight of the soil and the result was

expressed on an oven dry basis.

Soil pH: The pH of the soil was determined in soil-watdr Xa2.5 ratio) suspension using

Beckman'’s glass electrode with pH-meter.

Organic carbon: Organic carbon content of soil samples were estichollowing Walkley
and Black (1934) wet digestion method.

Total nitrogen: Total nitrogen content of the soil samples wetéreged following Kjeldahl's
modified salicylic acid method (Jacksetral., 1973).

Inorganic nitrogen: Soil samples were analyzed to determine the alailmorganic mineral
nitrogen (exchangeable NHand soluble N@) content in 2N potassium chloride extract
through distillation.

Exchangeable ammoniacal nitrogen: Exchangeable ammoniacal nitrogen was estimateal fro
potassium chloride extract of the soil. Ten granet soil were placed in a 250 ml capacity
conical flask and extracted with 100 ml of 2N KQ@Igion by shaking with the help of a

mechanical shaker for 30 minutes. The soil pasiclere allowed to settle down and the



contents were filtered through Whatman filter pajdw. 1). In a distillation flask, 50 ml of the
KCI extract was taken and the volume was made yb@ml with distilled water. The aliquot
was distilled with powdered ignited magnesium oxide collect approximately 250 ml
distillate in 4% boric acid solution mixed with nocresol green and methyl red indicator,

which was then titrated against a standag8® solution at normal temperature.

Soluble nitrate nitrogen: After the estimation of soluble ammoniacal nitnogthe flask was
cooled and 0.5 g of Devarda’s alloy was addedak then distilled again and the distillate was
collected in 4% boric acid solution mixed with brocnesol green and methyl red indicator,

which was then titrated against a standag8® solution as stated above.

Available phosphorus: The available phosphorus content of the soil sa@s determined
using Olsen’s extractant as outlined by Jacls@h., 1973.

Total phosphorus: The content of total phosphorus in the soil saspkas estimated
following the method as described by Jackeioad., 1973.

Pot culture experiment: The processed soil (1 kg each) was then put ialgtheene pots and
used for the experiment. To study the effect obluggles on soil microorganisms, soil enzymes
activity and nutrient transformation in soil, a pailture experiment was conducted under
laboratory conditions with the herbicide butachépplied to said soil in three doses viz.
recommended field dose (RFD), half of the RFD (hiRlebd double the RFD (dRFD). The
water content of the soil was adjusted to 60% dfewholding capacity of the soil and it was
maintained throughout the experiment by the petiaidition of distilled water. To avoid
photo-degradation of the herbicide and evapordtisa of water from the soil, the pots were
kept covered with black polythene sheet and wesehated in the dark at 30%1 for 80 days.

All the treatments were replicated three times.

Soil sampling: Soil samples were collected at periodic intery@(dh), 15, 30, 45, 60 days]
from the replicated pots of each treatment follayvihe method as described by Das and
Mukherjee (2000). The subsamples were immediatelglyaed to determine microbial
population, enzymatic activities and biochemicahgformations.

Analysis of microbial population: Soil samples were analyzed to enumerate the colony
forming units (CFU) of total bacteria, actinomycetand fungi following serial dilution
technique and pour plate method. The agar plates iweubated at 30+1°C for 7 days and the

CFU on the respective plates were counted.
Medium used for total bacteria, total actinomyceted fungi were respectively,
* Thronton’s agar medium was used to count the bateteria in soil.

» Jensen’s agar medium was used for counting the eurob total actinomycetes



population in soil.
* Martin’s Rose Bengal medium was used for countiinigiagi in soil.
Estimation of activities soil enzymes:

Arylsulphatase activity: Arylsulphatase activity was measured following tmethod of
Tabatabai and Brenner (1970) by adding acetateb(gH 5.8, 4ml), toluene (0.2 ml), and 25
mM p-nitrophenyl (PNP-S) sulphate (1ml) to 1g s@mple. The mixture was then incubated
at 37C for 1 hour. Then 0.5M Cag{1ml) and 0.5 MNaOH (4ml) were added. After shaking,
the mixture was filtered through Whatman filter pagNo. 42) and p-nitrophenol (PNP)
liberated into the filtrate was measured spectraphetrically at 410 nm. The arylsulphatase

activity was expressed in terms of pg PNP formédy

Phosphatase activity: The method was based on the determination ofrpgiienol (PNP)
released after the incubation of soil with p-nittepol phosphate (PNP-P) for 1 hour at 37°C
(Tabatabi 1982). One gram soil was dispersed il enbvolumetric flask, 4ml distilled water
and 1ml 115 mM p-nitrophenol phosphate was added tbwas then incubated for 1 hour at
37 °C. After incubation, 1 ml of 0.5 M CaCind 4 ml of 0.5 MNaOH were added to the flask.
The contents of the flasks were mixed thoroughlg #gren filtered through Whatman filter
paper No. 42. The amount of PNP released from PN¥&&$ measured at 410 nm using a

spectrophotometer. The phosphatase activity wasged in terms of pg PNP formetihy'.

Phenol oxidase and peroxidase activity: Phenol oxidase and peroxidase activity of soil were
measured with slight modification. One gram soikveispersed into a 30 ml centrifuge tube
and treated with 5 ml (conc.) acetate buffer (pBl).5The mixture was vortexed in a Vortex
cyclomixer for 5 minutes. For the determinatiorpbEnol peroxidase activity, 2ml suspension
was mixed with 2 ml (5mM) catechol solution and @ (0.3%) hydrogen peroxide which
served as a test solution. The control solution made from 2ml soil suspension, 2 ml acetate
buffer and 0.2 ml (0.3%) hydrogen peroxide.

For the determination of phenol oxidase activityeaction mixture was prepared by
combining 2 ml soil suspension and 2 ml catechoiNB solution. Accordingly, the control
solution was made with buffer only without any cdel solution. In each case the tubes were
incubated at room temperature for one hour ance#itr centrifuged at 10,000 rpm for 30
minutes. Finally, the absorbance was read at 460imm spectrophotometer. The phenol
oxidase and peroxidase activity was expressedtimstef catechol oxidized 'gh™.

Dehydrogenase activity: Soil dehydrogenase activity was estimated by redud, 3, 5-
triphenyltetrazoliumchloride. Five gram soil samplas mixed with 50 mg CaGGnd 1 ml
3% (w/v) 2, 3, 5- triphenyltetrazolium chloride (TY and incubated for 24 hours at°G7
Dehydrogenase enzymes convert TTC to 2, 3, 5-drpliormazan (TPF). The TPF formed



was extracted by adding 50 ml methanol in eachtisolushaking for 10 minutes and keeping
it in the dark for 30 minutes. This process of aztion was repeated three times. The extracts
were filtered and absorption was measured at 48%vith a spectrophotometer. The

dehydrogenase activity was expressed in terms of g@F formed g h.

Statistical analysis: The results were evaluated by analysis of vagaffdNOVA) and the
statistical significancgp < 0. 05) of difference between means within fagtfrerbicide and

sampling period) was evaluated using Fisher's LSibhad (Peterson 1994).

Results and discussion: The study was undertaken in order to examine thgadai of
butachlor, applied at three different concentratioz. 0.5 Kg a.i./ha (hRFD), 1 Kg a.i/ha
(RFD), and 2 Kg a.i./ha (dRFD) in soil, maintained60% of its maximum water holding
capacity, along with untreated control, on thewitis of some important soil enzymes (e.qg.,
dehydrogenase, phosphatase, arylsulphatase, pbrigialse and peroxidase), soil microbial
population (bacteria, fungi and actinomycetes) mumgient (carbon, total-N,NfN, NOs’N and

available phosphorus) transformation in soil.

Effect of butachlor on soil enzymes: The dehydrogenase activity in response to butachlor
application at RFD and dRFD was decreased by 9.828049.28% respectively, but at lower
application rate (hRFD), the dehydrogenase actwifs stimulated by 25.96% over control
(Tablel). Two-way ANOVA showed significant (p < B)0difference in the dehydrogenase
activity between different treatments. It has disen recorded that the highest stimulation of
the dehydrogenase activity was observable aftelleB@ of application of butachlor at hRFD
and RFD while butachlor at higher dose (dRFD) tegest a higher DHA immediately (1hr.)

after application.

Phosphatase activity, in contrast to dehydrogenaseity, was stimulated significantly with

increasing butachlor application rate. The percgmhulation of phosphatase activity were
1.79, 5.55 and 9.24 with application rates at hRRBD and dRFD, respectively. Our results
of increase in phosphatase activity in responséutachlor are in agreement with Shukla
(1997). Moreover, butachlor, applied at hRFD andR#xerted a harmful effect on activity
after 60 days of incubation as compared to untdeedatrol (Table 2).

The response of arylsulphatase activity to vanapglication rates of butachlor is similar to
that of phosphatase activity. However, unlike phasase activity, aignificant gradual increase
in arylsulphatase activity, regardless of treatmeuaincerned, was noticed throughout the experirhenta
period. This holds true with untreated control dndachlor applied at hRFD. In case of RFD and
dRFD, finally an inhibition of activity was recordié&0 days after applicatidiTable 3).

Phenol oxidase activity was induced by butachlgliaption at hRFD and RFD but dRFD produced an

inhibitory effect. Similar to the changes in delggknase activity of soil, the phenol oxidase afstjvi



irrespective of treatments concerned, was alsougtddecreased up to 30 days, of sampling followed

by a progressive increase up to the end of therempet (Table 4).

Contrary to phenol oxidase, peroxidase activity vasnulated by increasing rates of
application. Maximum stimulation of activity occdrevith butachlor at dRFD (Table 5). It was also
recorded that peroxidase activity, regardless @dtiments, in contrast to oxidase activity, incrdase

gradually up to 30 sampling days and decreaseddilter.

Table 1: Effect of Butachlor on dehydrogenase activity g PF formed (* hr?)
Concentration Sampling days
Treatment)  oiha) | 0] 15 | 30 | 45 | 60 | N
Control 0 8.11| 7.5& |10.91] 9.5t | 5.4¢ 8.32
0.t 10.21] 8.2 |14.1:]10.71] 9.1 10.4¢
1.C 9.65| 7.1 |12.1¢| 4.84 | 3.8t 7.52
Butachior 2. 8.7¢| 4.2¢ | 2.6¢| 2.51 | 2.8¢ 4.22
Mean 9.1¢| 6.8C | 9.9¢ | 6.9C | 5.32
LSD
Treatment Sampling days Treatment x days
S. E. (m) 0.22¢ 0.20z 0.45:2
CD(p<.05) 0.64 0.57¢ 1.29¢

Table 2: Effect of Butachlor olPhosphatase activity (pg PNP former hr?)
Concentration Sampling days
Treatment " ihal) |0 15 30 W5 60 Mean
Control 0 576.6¢ | 531.2f | 588.07 | 675.€ | 732.¢ 620.8¢
0.t 619.2 | 610.57 | 592.¢ | 683.3. | 654.2: 632.0:
1.C 629.2 | 607.3Y| 681.¢ | 685.6 | 672.¢ 655.3¢
Butachlor 2.C 646.8" | 639.2°7 | 673.9¢ | 666.6¢ | 766.¢ 678.7:
M ean 618.0:] 597.17| 634.1.| 677.8¢ | 706.6:
LSD
Treatment Sampling days Treatment x days
S. E. (m) 0.06¢ 0.05¢ 0.13(
CD(p<.05) 0.187 0.167 0.37:

Table 3: Effect of Butachlor olArylsulphatase activity (pg PNS formed" hr')
Concentration Sampling days
Treatment S M ean
(pg a.i. ha') 0 15 30 45 |60
Contral 0 661.6 | 688.6 | 700.6 | 722.2 | 726.¢ 700.0¢
0.t 667.2 | 691.2 | 697.6 | 706.2 | 772.2 706.9:
Butachlor 1.C 673.6 | 686./ 716'.1 778.¢ | 748.¢ 720'8f
2.C 69C 70t 71% 775.€ 76¢ 730.3:
M ean 673.2 [692.8%| 707 | 745.7%| 753.C
LSD
Treatment Sampling days Treatment x days
S.E.(m) 1.291 1.15¢ 2.58:
CD(p<.05 3.69¢ 3.30€ 7.39:




Table 4: Effect of Butachlor on Phenol oxid: activity (pg catechol oxidized™ hr?)

Concentration Sampling days
Treatment | aihal) | 0 | 15 | 30 | 45 | 60 | M
Control 0 23.72 | 17.1¢| 12.4: | 19.0] 22.2¢ 18.9:
0.t 27.91 | 29.17| 16.0¢ | 24.2] 23.81 24.2¢
Butachlor 1.C 25.€ 19.2¢ | 15.37 | 22.3] 19.7: 20.4¢
2.C 22.& ]19.08] 13.5¢ | 14.2¢ 18.8¢ 17.7:
M ean 25.0z | 21.1¢| 14.3¢ | 19.9; 21.1¢
LSD
Treatment Sampling days Treatment x days
S.E. (m) 1.291 1.15¢ 2.58:
CD(p<.05) 3.69¢ 3.30¢ 7.397

Table 5: Effect of Butachlor on Peroxidase activity (catechol oxidized ™) hr")

Concentration Sampling days
Treatment = aiha) | 0 | 15 | 30 | 45 |60 Mean
Control 0 6.84 2.7% | 26.35 | 17.6% | 5.2t 11.77
0.t 6.44 6.67 | 32.51 | 19.2¢ | 12.2] 15.4]
Butachlor 1.C 12.8¢ | 22.37| 16.9¢ | 23.2¢ 6.9]’ 16.43
2.C 8.3¢ 4.04 | 31.5€ | 31.5F | 21.8: 19.4;
M ean 8.6< 8.9¢ | 26.8¢ | 22.9z | 11.5¢
LSD
Treatment Sampling days Treatment x days
S.E.(m) 0.37¢ 0.33¢ 0.75:
CD(p<.05) 1.07¢ 0.96¢ 2.15¢

Effects of butachlor on soil microbial population:

The effect of various treatments of butachlor ooté@al population in soil was compared. We
found that bacterial population increased progvedgi with increasing concentration of applied
butachlor. However, at higher application rate (BiRBf butachlor, the population decreased below the
value that was obtained from that with RFD. Two-wdyOVA showed that the effect of treatment on
bacterial population was significant. Maximum stlation was achieved by the treatment of this
chemical at RFD followed by dRFD and hRFD. Withpest to fungal population as affected by
different treatments of this herbicide, maximummstiation was achieved with dRFD (Table 7).
Moreover, the stimulatory effect of butachlor apgliat hRFD and RFD were similar. On the other
hand, highest actinomycetes proliferation was teggsl with butachlor applied at hRFD while those
with RFD and dRFD were similar (Table 8). In costrebacterial and fungal population of soil was
affected by this herbicide whereas those of actyuates increased progressively up to 45 days of

incubation and then decreased finally (Table 6).



Table 6: Effect of Butachlor on Bacteria (actual x°)
Concentration Sampling days
Treat t . M
reamentl wgai.hal) | 0 | 15 | 30 45 60 ean
Control 0 134.2 1148.() 136.¢ | 136.6 | 116.] 134.t
0.5 140.( | 164.4] 128.5 | 153.¢ | 138.¢ 145.]
1.C 137.51172.(] 137.1| 174.] 129.¢ 150.]
Butachlor 2.C 134.6[186.1] 115. | 186.( | 121.0 | 148.¢
M ean 136.€ | 167.¢| 129.2 | 162.7 | 126.¢
LSD
Treatment Sampling days Treatment x days
S. E. (m) 3.71¢ 3.32¢ 7.43¢
CD(p<.05) 10.64¢ 9.52¢ 21.29¢
Table 7: Effect of Butachlor on Fungi (actual x*)
Concentration Sampling days \
Treatment | aihal) | 0 | 15 | 30 | 45 60 e
Control 0 18.C | 17.1 | 16.z | 17.t 16.€ 17.1
0.t 17.¢ | 21.5 | 19.C 20.2 20.€ 19.¢
1.C 17.1 | 20.C | 16.C | 24.: 19.4 19.4
Butachlor 2. 17.1 | 27.C | 17.4 | 215 | 20.E| 20.7
Mean 175 | 214 | 171 20.9 194
LSD
Treatment Sampling days Treatment x days
S. E.(m) 1.08¢ 0.96¢ 2.16¢
CD(p<.05) 3.10¢ 2.77¢ 6.20¢
Table 8: Effect of Butachlor on Actinomycetes (actual »°)
Concentration Sampling days
Treatment | aihal) | 0 | 15 | 30 | 45 6o | ean
Control 0 136.( | 138.(| 142.2 | 134.¢ | 140. 138.2
0.5 139.¢ 1193.2| 193.7 | 199.2 | 176.% 180.t
1.C 132.F 1161.5] 201.2 | 203.¢ | 175.¢ 175.(
Butachior 2. 136.1 | 170.6] 185.2 | 211.C | 175.6 | 175
Mean 136.] |s165.¢) 180.€ | 187.2 | 167.]
LSD
Treatment Sampling days Treatment x days
S.E. (m) 3.77¢ 3.37i 7.552
CD(p<.05) 10.81( 9.66¢ 21.62(

Effects of butachlor on nutrient transformation in soil:

The stimulation of microorganisms induced by theligation of butachlor significantly increased the
oxidizable C content of soil (Table 9). The effeets more pronounced when the herbicide was applied
at dRFD followed by the treatment with hRFD. It vedso observed that organic carbon content of soll

was gradually increased up to 30 days of samplimbtlereafter decreased followed by an increase.

The stimulation of microorganisms and their biockeh activities due to application of
butachlor brought about greater mineralizationrgfaic N, resulting in greater amounts of availdile
( Table 10) and subsequent loss of N from soil ttuéenitrification (Snap and Borden, 2005). As
compared to untreated control soil, applicationbafachlor at higher concentrations retained higher

amount of total N in soil more so when the herlkgcidas applied at RFD, followed by application of



herbicide at dRFD. Moreover, application of butachbt different concentrations significantly
increased total N up to 30 days after applicatiod decreased thereafter but finally increased. In
addition, application of butachlor significantly gmented the availability of exchangeable Nidnd
soluble NQ in soil (Table 11 & 12). On an average, applicataf butachlor at RFD exerted the
highest stimulation towards the availability of bangeable NE and soluble N©@. The effect of
sampling days at different treatments registerechtgr release of NFN and NQ'N after 15 and 60

days of sampling respectively.

The effect of different application rates of butachregardless of sampling days, on changes in
available P content of soil (Table 13) when conside a progressive increase in available P was
recorded with an increase in application ratesuthdhlor. It was also demonstrated that application
butachlor, exerted an alternate fall and rise erlease of available P in soil right from theibeing

of the experiment.

Table 9: Effect of Butachlor on Orgar-C (g/kg
Concentration Sampling days
Treatment (Pg ai. ha'l) 0 15 2 60 Mean
Control 0 8.4: | 8.3t | 8.21 8.0C 8.72 8.3¢
0.t 8.5¢ | 9.5 | 8.9- 8.2¢ 8.2¢ 8.71
1.C 8.6¢ | 8.64 | 8.97 8.4¢ 8.31 8.6(
Butachlor 2.0 8.4<| 8.87 | 9.8t | 8.2¢ | 85t | 881
Mean 8.5¢ | 8.85 | 8.97 8.2¢ 8.4¢
LSD
Treatment Sampling days Treatment x days
S. E. (m) 0.05¢ 0.04¢ 0.11(¢
CD(p<.05) 0.157 0.14( 0.31¢
Table 10: |Effect of Butachlor on Tot-N (g/kg)
Concentration Sampling days
Treatment| “hgai.ha) | 0 | 15 | 30 | 45 | 60 Mean
Control 0 0.7 ] 0.72 | 0.72 0.6 0.7( 0.7C
0.t 0.6¢ | 0.7¢ | 0.67 0.7t 0.7¢ 0.7
1.C 0.7¢ | 0.7¢ | 0.7¢ 0.7¢ 0.71 0.7¢
Butachlor 2.C 0.7¢ | 0.7 | 0.81 | 0.66 | 0.7¢ 0.7t
Mean 0.7z | 0.7 | 0.7% 0.7C 0.7¢ 0.74
LSD
Treatment Sampling days Treatment x days
S.E.(m) 0.00¢ 0.00¢ 0.01:Z
CD(p<.05) 0.017 0.01tf 0.03¢




Table 11: |Effect of Butachlor on Ammoniacal nitrogen (5 N) (mg/kg'
Concentration Sampling days
Treatment| = Gihal) | 0 | 15 | 30 | 45 6o | Mean
Control 0 36.2 | 40.£ 45.7 47 ¢ 45.Z 43.C
0.t 38.z | 78. 53.7 56.(C 45.¢ 54 .¢
1.C 37.¢| 81.: 47.L 55.t 53.Z 55.1
Butachior 2. 36.6 | 726 | 472 | 575 | 464 52
M ean 37.5 | 68.2 48.4 54.2 47.7 | 51.1¢
LSD
Treatment Sampling days Treatment x days
S.E. (m) 1.02¢ 0.917 2.05(
CD(p<.05) 2.93¢ 2.62¢ 5.87(
Table 12: |[Effect of Butachlor on Nitrate nitrogen(Ms'N) (mg/kg'
Concentration Sampling days
rreatment| = aihal | 0 | 15 | 30 | 45 60 | Ve
Control 0 39.¢ | 35.7 36.€ 35.% 34t 36.4
0.5 38.7 | 36.t 48.7 33.¢ 35.t 38.7
1.C 39.4 | 41.; 45.¢ 38.% 51.C 43.1
Butachlor 2 C 375 36.C | 350 | 412 | 45 | 39.
Mean 38.¢ | 37.: 41.t 37.2 41.75 39.3
LSD
Treatment Sampling days Treatment x days
S.E.(m) 0.76¢ 0.68¢ 1.53
CD(p<.05) 2.19: 1.967 4.387
Table 13: [Effect of Butachlor on Available P (mg/t
Concentration Sampling days
Treatment| " yaihad) | o [ 15 | 30 | 45 go | Mean
Control 0 2.44 3.2% 2.4% 2.5t 2.1¢ 2.57
0.5 2.6€ 3.3¢ 2.1¢ 2.9¢ 2.7¢ 2.7¢
1.C 2.5¢ 3.7( 2.1¢ 3.31 2.3¢ 2.8%
Butachlor 2.C 275 3.3€ | 2.06 | 3.8C | 2.9t | 2.9¢
M ean 2.61 3.4: 2.22 3.1¢€ 2.51 2.79
LSD
Treatment Sampling days Treatment x days
S.E.(m) 0.06% 0.05¢ 0.13(
CD(p<.05) 0.187 0.167 0.37¢




Table 14: Correlation data (r values) among different variables
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**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).



Summary and Conclusion:

This experiment was conducted under laboratory itiond to examine the effects of butachlor
at three application rates (0.5, 1.0 and 2.0 Kgha)j on the changes of growth and
proliferation of some microorganisms (bacteria,giuand actinomycetes) in relation to some
enzyme activities (dehydrogenase, phosphatassudpiihtase, phenol oxidase and peroxidase)
of soil along with the transformation and availépilof C, N and P in an alluvial soiln
general, application of butachlor, significantlycieased the microbial biomass and most of the
enzyme activities. This was mainly due to greatgention, mineralization and availability of
oxidizable C, N and P in soil. The stimulation ctigities of dehydrogenase and phenol oxidase
were more pronounced when the herbicide was ap@ieiRFD while that of phosphatase,
arylsulphatase and phenol peroxidase at dRFD. Ampaced to untreated control soil, the
application of butachlor registered higher prokfiaon of total bacteria at RFD, fungi at hRFD and
actinomycetes at dRFD. Regarding the availabilftplant nutrients, the greater retention of total
N, exchangeable NA, and soluble N@ was achieved by butachlor applied at RFD and that o
organic C and available P by dRFD. However, thewgttion of soil enzyme activity, microbial
population and the retention, mineralization andilability of oxidizable C, N and P were not
consistent throughout the experimental period.

Soil is a heterogeneous system and is therefofieuifto generalize the influence of a
foreign chemical on soil enzymes, microbial biomasd nutrient transformation with the help
of a single soil and limited application rates. fidiere, a comprehensive approach involving
varying types of soil and concentrations of cheingauld be appropriate to understand the
kinetic properties of soil enzymes in relation tmmbial diversity and biomass carbon. This in
turn would help in better understanding of the scenof soil health and taking preventive

measures for coping up with the reduction in qumtnd quality of agricultural production.
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