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ABSTRACT

Soil enzymes play a vital role in catalyzing seleraportant reactions necessary for life processds
microorganisms in soil. Soil enzymes play an imgmartrole in catalyzing reactions for the decomgositof

organic matter and nutrient recycling in ecosysteMiroorganisms are the producers of enzyme divin soil.

Cartaphydrochloride, thiocarbamate insecticide, veasessed for its effect on Protease and Ureasgre&awin soil
at different concentrations of pesticide for de@nperiod of incubation. Protease activity in ssélmples treated
with low concentrations (5, 10 and 25 ppm) of Cprtgydrochloride showed a tendency of recovery aadally

decreased with incubation period. Urease activitytieated and control soil samples during differefatys of
incubation period was observed to be less thandhabntrol throughout the incubation period.
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INTRODUCTION

In modern agricultural practices, pesticides amqdently used in the field to increase the cropdpection.
Pesticides are the chemical substances that lstispend herbicides are the chemicals that kill wedéd ideal
pesticide should have the ability to destroy tapgett quickly and should be able to degrade noit-txbstances as
quickly as possible. Pesticides are of primary irtgruce because of their continuous entry into tike Besticides
enter the soil either by direct or indirect apgdiica. Enzymes contribute total biological activitithe soil and plant
environment [1].Their efficiency may be influencég the composition of surroundings in which they as
catalysts. So pesticides are expected to affecbéavior of enzymes [2]. Cartap hydrochloride im@mber of
Thiocarbamate family and is widely used againstektively broad spectrum of insects, e.g., Lepidogpt
Coleoptera, Diptera and Hemiptera. It is especiaffective against Lepidopterans such as the riem dorer,
diamond-back moth and common cabbage worm and peleosuch as the Colorado potato beetle, Mexieam b
beetle etc.; These are used to kill boring insecid pests attacking crops like sugarcane, maizgetables and
ornamental plants. Soil enzyme activities may prettie potent of soil to perform the biological nges. Enzymes
in the soil are involved in many different aspeofsthe metabolism of soil organic matter. Thus tiresent
investigation was aimed to focus on effect of Qattgdrochloride on Protease and Urease activities.

EXPERIMENTAL SECTION
Pesticide

Cartap hydrochloride is one of the main insectisideed in India particularly for the crops of R&oel Sugarcane to
control weevil and caterpillars. It acts at verwlooncentration and its efficacy is very prolongddcontrols all
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stages of the insect life cycle. Its basic chemistducture isS, S[2-(dimethylamino)-1, 3-propanediyl]
dicarbamothioate and is normally used as the hydooide (Cartap hydrochloride). Its molecular Weigh273.80
and the molecular Formula istsN3;0,S, HCI (Fig 1).

Figure 1: Chemical structure of Cartap Hydrochloride

Soil enzyme assays

Five gram portions of soil samples were weigheddispersed into sterile test tubes (25 x 150 mngckSsolutions
from selected insecticides were added at the fa1®,025, 50, 75 and 100 pg/g soil equivalent &ddfiapplication
rates of 1, 2.5, 5.0, 7.5 and 10 kg'haspectively. Soil samples without insecticideatneent served as controls.
Soil samples were mixed thoroughly for uniform disition of insecticide added. Duplicates were rtaiired for
each treatment at room temperature (28 + 4°C) &% water holding capacity throughout the incubatieriod.
After desired intervals of incubation, soil sampleere extracted in distilled water for estimatioh emzyme
activities.

Assay of Protease

After incubation at 28 + 4°C, triplicates of coritemd treated soil samples were withdrawn*at7", 14", 21 and
28" day of incubation for determination of proteastvity following the method [3].Soil samples inclingy control
were incubated with 10 ml of 0.1 M Tris (2-amingtB«droxymethyl)- propane- 1,3-diol at pH 7.5) coniag
sodium caseinate (2% w/v) and incubated for 24ahi20°C. To this, 4 ml of aqueous trichloro aceiad (17.5%
w/v) was added and the mixture was centrifugedtaBlé aliquots of the supernatant were furthetédavith 3 ml

of 1.4 M NaCO; and 1 ml of Folin-Cicalteau reagent (33.3%, vilgaeBcolour formed was read after 30 mins at
700 nm. Tyrosine equivalents in soil extracts wesémated by referring to the calibration curvepared with
known concentration of tyrosine.

Assay of urease

Triplicate samples of soil were withdrawn during, 7", 14", 21 and 2§ day of incubation to determine the
changes in urease activity according to Rangaswaardyenkateswarlu[4].For determination of soil seactivity,
soil samples were mixed with 4 ml of 0.1 M sodiuhogphate buffer (pH 7.0) and 1 ml of 1 M urea soluand
incubated for 30 minutes at 37°C and suspensioms sleken for every 5 min. After incubation, 10ah2 M KCI
was added and the mixture was kept at 4°C for ¥0tmstop the enzymatic reaction. Suspensions eentifuged
for 5 min. Estimation of NH, ion concentration of the supernatant was doneHanel hypochlorite method [5].
Supernatant (2 ml) was mixed with 5 ml of phenadiam nitroprusside solution and 5 ml of 0.02 M isod
hypochlorite. The mixture was for 30 mins in daakd the blue colour so formed was measured at 88 =& UV-
Visible spectrophotometer.

Statistical analysis

The data of Cartap hydrochloride impact on micrbp@pulations and soil enzymes were interpreteddigig Two-
way ANOVA means were compared by least signifiadifference test (LSD). Data was analyzed for sigaift
differences P < 0.01) between pesticide treated soil and untrestés using Duncan’s Multiple Range (DMR) test

[6].

857



P. Lizy Sravanthi et al J. Chem. Pharm. Res., 2015, 7(2):856-860

RESULTSAND DISCUSSION

The influence of Cartap hydrochloride on soil eneyaxctivities like Protease and Urease was studsetha
activities of soil microorganisms are importantgiobal cycling of carbon, nitrogen, phosphorus aatphur, etc.,
because many substances cannot be degraded byisongaother than microbes[7].The biochemical actiit
enzymes for certain reactions has been estimated important than that of microbial cells[8].

Protease activity

The variation in protease activity in control andr@ap hydrochloride treated soil samples durinfedit days of
incubation period was studied and summarized ig (§iFrom ¥ day onwards, protease activity in soil samples
treated with 5, 10 and 25 ppm concentrations ofapanydrochloride slightly decreased and significaauction
was observed in the protease activity of soil sespleated with Cartap hydrochloride at higher eatrations 50
and 100 ppm throughout the period of incubatiothi® present study, protease activity gradually efsed with
increase in the concentrations of pesticide. Ttadyais of variance revealed that a significantedighce in protease
activity in soil samples treated at different camtcations of pesticide (F value 1759.248, p valu@0 The
insecticides were found to be toxic to proteas&vificin soils at levels higher than 25 ppm.Theutes obtained in
the present study are in conformity with the obagons made by Gita Rani and Behera[9].Soil pra&tesgivity,
known to be of importance in soil nitrogen cyclib@Jwas stimulated up to 21 days of incubation,dfeltd by a
sharp decline after 28 days. However, decreaseotégse activity in a native soil was reportedrafteatment with
linuron at 10 mg kg-1, whereas, cartap-HCI at 1006lmg kg-1 inhibited the enzyme activity withoayaecovery
during a period of 60 days[11].According to Satyatind Behera[12].Protease activity showed a dedine
metsulfuron-methyl-treated soil samples from theyiest day after treatment. From the analysivafiance, it was
evident that the variation in protease activityhwigéspect to different concentrations of Cartaprbghloride.
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Figure 1. Effect of different concentrations of Cartap hydrochloride on protease activity with respect to different days of incubation
periods

Urease activity

Urea is an organic chemical used as a nitrogenedsiZer in agriculture. Conversion of organic rogen to
inorganic nitrogen through hydrolysis of urea tonaomia and carbon dioxide is due to activity of Wea&nzyme
secreted by certain microorganism and plants. &hiyme is responsible for supply of nitrogen demangrowing
crop. Since Urease has also been used in the @ealwad changes in soil quality, Urease activitytieated and
control soil samples during different days of inatibn period was significantly decreased throughthe
incubation period (Fig 2).Urease activity was conéd up to 21 days of incubation and then decreafted 21
days. This enzyme activity was continued up to Aa¥sdof incubation and then decline in urease agtiwias
observed. The analysis of variance revealed thHerdiice in urease activity in soil samples treaedlifferent
concentrations (F value 674.374, p value 0.00). ifhiition of urease activity could be due thegamce of Mn
and Zn ions in the pesticide, as reported by Tdlad{tE3].Urease has been studied more extensividtive to other
soil enzymes because of its involvement in the ketean of urea, a commonly used fertilizer[14].Ni@@atment
of Mancozeb brought about inhibition of urease \atgti The urease activity was not affected by tlosv |
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concentration (0.1 pg/g) of metsulfuron-methyl. Haer, at concentrations above 0.5 pg/g in soiexethvas lower
urease activity than in controls throughout theubation period. The urease activity did not shoeovery during
the entire incubation period. Other herbicides sastthlorbromuron and EPTC have shown stimulatffecis on
urease activity in sandy loam soil[15]. Satpathyl 8ehera[12]reported that the insecticide malathiaid an
inhibitory effect on urease activity. The presenfenetolachlor at 10 pug/g caused a reduction irasgeactivities
for the entire 4-week study [16].Tu [17] reportédttthiram at 10 ppm level decreased urease activiboth sandy
and organic soil after 7 days of incubation anddntrast, 0.5 to 5ug levels of pyrethroids, permeti-MC 45498,
Shell WL41706, WL43367, WL43775 were found to haweeffect on urease activity in a sandy loam <@l [
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Figure 2: Effect of different concentrations of Cartap hydrochloride on urease activity with respect to different days of incubation
periods

CONCLUSION

The effect of pesticides decrease with the incngpisicubation period. Protease activity in soil pées treated with
low concentrations (5, 10 and 25 ppm) of Cartaprighloride showed a tendency of recovery and giidua
decreased with incubation period. Urease activitytreated and control soil samples during differdays of
incubation period was observed to be less thanahabntrol throughout the incubation period. Itsan@ncluded
that the enzyme activities were not harmed atehemmended field rates.
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