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Abstract 

Pesticides are substances that are intended to control bothers, including weeds. Most pesticides are 

proposed to fill in as plant security items (otherwise called crop assurance items), which by and large, 

shield plants from weeds, growths, or creepy crawlies. Pesticides impact nature by point-source pollution 

and nonpoint-source pollution. Carbofuran (2, 3-dihydro-2, 2-dimethylbenzofuran-7-yl methyl carbamate) 

having the structure is a fundamental, non-ionic, wide range insecticide/nematicide and generally utilized in 

the Indian subcontinent for the control of nematodes in soils. We take soil samples utilized for these 

examinations were gathered from developed fields at 0-30 cm profundity from towns and from Forest 

Research Institute (F.R.I.) ranch. The result of this is carbofuran is less adsorbed on sandy loam soil in 

contrast with silt loam and loam soils, it is potential to filter to shallow springs and ground water is more 

prominent in sandy loam soil. 
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1. INTRODUCTION 

Pesticides are substances that are intended to control bothers, including weeds. The term pesticide 

incorporates the entirety of the accompanying: herbicide, insecticides (which may incorporate creepy crawly 

development controllers, termiticides, and so on.) nematicide, molluscicide, piscicide, avicide, rodenticide, 

bactericide, bug repellent, creature repellent, antimicrobial, and fungicide. The most widely recognized of 

these are herbicides which represent roughly 80% of all pesticide use. Most pesticides are proposed to fill in 

as plant security items (otherwise called crop assurance items), which by and large, shield plants from 

weeds, growths, or creepy crawlies. At the point when a pesticide is discharged into the earth numerous 

things transpire. Once in a while, the filtering of certain herbicides into the root zone can give you better 

weed control. Now and again, Discharging pesticides into the earth can be destructive, as not the whole 

applied chemical arrives at the objective site (Figure 1).  

Pesticide attributes (water dissolvability, propensity to adsorb to the soil and pesticide industriousness) and 

soil qualities (mud, sand and natural issue) are significant in deciding the destiny of the chemicals in the 

earth. Preservationists, scientists and agriculturalists are very much mindful of the drawn out impacts of 
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pesticides as they leak away to contaminate streams and conduits. Air in field edges might be defiled with 

pesticides as a result of use float, post-application fume misfortune and wind disintegration of rewarded soil. 

Soil, vegetation and water bodies inside field edges may get defiled through wet and dry climatic statement 

of pesticides and through surface spillover from pesticide-rewarded horticultural land. 

 

Figure 1: Routes of entry of pesticides into the air, soil and plants 

 

1.1 Environmental effects of pesticides  

Pesticides impact nature by point-source pollution and nonpoint-source pollution. The previous is the 

pollution that originates from a particular and recognizable spot; including pesticide spills, wash water from 

cleanup destinations, spills from capacity locales, and ill-advised removal of pesticides and their holders. 

The last is the pollution that originates from a wide zone, including the float of pesticides through the air, 

pesticide spillover into conduits, pesticide development into ground water. Naturally touchy regions to the 

pesticides are: 

 where ground water is near surface,  

 near surface waters;  

 heavily populated with people;  

 near honey bees;  

 Near food crops and ornamental plants.  

Delicate plants and creatures just as the water nature of water bodies in field margins can be influenced 

either legitimately or indirectly.  
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1.2 Fate of pesticide in the atmosphere  

i. Entry of Pesticides into the Atmosphere: Pesticides enter the atmosphere either by application 

drift, post-application vapor losses or wind erosion of pesticide treated soil (Figure 1). They and 

their photograph corruption items might be shipped significant distances before the expulsion 

procedures of barometrical wet and dry affidavit return them to the world's surface.  

ii. Application drift: Liquid showers are applied through spouts which give metering, atomization, 

and uniform appropriation of the pesticide blend. Most of atomizers utilize water powered weight as 

the vitality hotspot for breaking the fluid into beads. The extent of the absolute splash volume 

contained in bead sizes under 150 μm can be utilized as an indicator of drift potential, since it is 

these little drops that are generally inclined to movement under windy conditions.  

iii. Post-application vapor losses: There are two sorts of applications. Preemergence applications, 

applied to the soil surface before the rise of the harvest, might be left undisturbed on the soil surface 

or incorporated by some type of soil unsettling influence into the upper layer of soil. Post-rise 

applications are applied to the harvest, a part of which will infiltrate the yield and store on the soil 

surface.  

iv. Wind-erosion of pesticide-treated soil: Pesticides on the soil surface might be helpless to ship 

through wind erosion of soil in which three procedures are viewed as employable. Enormous soil 

particles can move on the soil surface affected by wind and this movement is called surface drag. 

Littler particles can get suspended noticeable all around for brief timeframes as they move along the 

side.  

1.3 Adsorption and movement of carbofuran in four different soils varying in physical and chemical 

properties  

Carbofuran (2, 3-dihydro-2, 2-dimethylbenzofuran-7-yl methyl carbamate) having the structure is a 

fundamental, non-ionic, wide range insecticide/nematicide and generally utilized in the Indian subcontinent 

for the control of nematodes in soils. Like that of some other soil applied pesticide, its viability relies on soil 

properties, natural conditions and its capacity to arrive at the objective living beings in a satisfactory focus 

for a certain timeframe. The natural fate of pesticides has pulled in ongoing consideration due to their 

pollution potential to the earth. Carbofuran losses in runoff happened to a great extent in the water and 

contained up to 1.9% of the application. The U.S. Natural Protection Agency has set the most extreme 

contamination level of carbofuran for drinking water as 40 ng mL-1. 
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Adsorption pronouncedly affects conduct and viability of a pesticide, for example, bioactivity, portability, 

determination, poisonous and adequacy in soil condition. The writing related with this angle impressive 

measure of work has been attempted on the adsorption of carbofuran on soils, dirt’s, fly debris and synthetic 

inorganic particle exchangers as of late, the impact of water miscible organic co-solvents on the adsorption 

and movement of carbofuran on soils.  

2. LITERATURE REVIEW  

Bermúdez-Couso, Alipio and Fernández-Calviñoet. al (2011)Carbofuran adsorption and desorption were 

investigated in clump and stirred flow chamber (SFC) tests. The carbofuran adsorption limit of the soils was 

seen as low and emphatically subject to their dirt and organic carbon substance. Carbofuran sorption was 

expected mainly (>80%) to quick adsorption forms administered by intra molecule dispersion. The 

adsorption kinetic steady for the pesticide went from 0.047 to 0.195 min (- 1) and was exceptionally 

associated with consistent n in the Freundlich condition (r=0.965, P<0.05). Clump tests demonstrated 

carbofuran desorption to be profoundly factor and adversely connected with eCEC and the dirt substance.  

Singh, R. and Srivastava, Garima (2009) Laboratory considers were led to determine the adsorption and 

movement of carbofuran on four unique finished Indian soils at a fixed volume division (fs = 0.1) of 

methanol/water blends using group balance and soil thin layer chromatography (soil TLC) methods. The 

deliberate balance adsorption isotherms for silt loam (FSL and ASL) and loam (KL) soils were L-formed 

and for sandy loam (BSL) soil S-molded, all being admirably fitted by the Freundlich isotherm. A higher 

adsorption of carbofuran was seen on FSL followed by ASL, KL and BSL soils as foreseen by the qualities 

obtained for the Freundlich steady, KF and segment coefficient, KD. The Frontal Retardation factor (FRf) 

values obtained from soil TLC considers were inversely relative to the KF and KD values. 

3.OBJECTIVES 

 To study aboutFate of pesticide in the atmosphere and soil. 

 Study adsorption of carbofuran in four different soils varying in physical and chemical properties. 
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4.METHODOLOGY 

4.1 Collection of Soil Samples 

During the collection of soil samples, as here-under portrayed, the significance of taking delegate composite 

samples was remembered and the varieties in shading, surface, incline and cropping designs were all 

sufficiently considered. The grasses and other organic issue were expelled from the surface. The soil 

samples utilized for these examinations were gathered from developed fields at 0-30 cm profundity from 

towns and from Forest Research Institute (F.R.I.) ranch. The soils were air-dried, squashed and went 

through a 2 mm strainer and put away in plastic sacks at room temperature and their physico-chemical 

properties, for example, mechanical synthesis (% sand, % silt and % dirt), pH, cation exchange capacity 

(CEC), surface territory and rates of organic carbon, organic issue, and calcium carbonate substance were 

determined by the standard strategies.  

4.2 Apparatus 

Apparatus usedElectrical Balance, Constant Temperature Bath, Electric Oven, Electric Stirrer, Sieves, Stop 

Watch, pH Meter, Centrifuge, Spectrophotometer.  

4.3 Chemicals and Reagents  

 Carbofuran Solution:Carbofuran (99.9%; watery dissolvability 320 µg mL-1; log KOW = 2.315) 

was obtained from M/S Rallis Agrochemical Station, Mumbai, India. A stock solution of carbofuran 

of 500 µg mL-1 concentration was set up by dissolving imperative measure of carbofuran in 100 

mL of methanol. Methanol was the favored dissolvable on the grounds that it demonstrated no 

impact on surfactant solubilization. Higher alcohols can't be used since they influence CMC esteem 

essentially.  

 Sodium oxalate (Na2C2O4) Solution: 8.0 g of Na2C2O4 was broken up in 1000 mL of refined 

water.  

 1% Phenolphthalein Solution: 1.0 g of phenolphthalein was broken up in 100 mL of 95% ethanol.  

5. RESULT AND DISCUSSION  

The adsorption of carbofuran on F.R.I. silt loam soil, Alampur silt loam soil, Kalai loam soil and Bhoran 

sandy loam is spoken to by the adsorption isotherms and the corresponding information in table 1. The 

isotherms indicate the measure of carbofuran adsorbed per unit mass of strong adsorbent (x/m, µg g - 1) 

versus the balance concentration (Ce, µg mL-1). It is obvious from the isotherms, adsorption followed the 

request as F.R.I. silt loam >Alampur silt loam >Kalai loam >Bhoran sandy loam. The more noteworthy 

adsorption on F.R.I. silt loam soil might be because of the more noteworthy measure of organic issue, dirt 

substance or lower pH in F.R.I. silt loam followed by Alampur silt loam soil, Kalai loam soil and Bhoran 

sandy loam soils.  
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Adsorption information for all soils was found to comply with the Freundlich condition over the whole 

scope of concentrations contemplated: 

x/m = KF Ce
1/n 

Where KF (µg (1-n) mL-1 g-1) and 1/n (dimensionless) are exact constants that rely upon the idea of the 

adsorbent and adsorbate the estimations of KF and 1/n for soil-carbofuran combinations were evaluated by 

linear relapse of the logarithmically changed information and the qualities.  

Then again, 1/n esteem > 1 for Bhoran sandy loam soil concurs with S-molded of the isotherm. The absence 

of linearity might be credited to explicit interactions existing between mixes with polar gatherings and the 

organic issue or the mineral part of the soils. 

 

Figure 2: Adsorption isotherms of carbofuran on four different Indian soils 

Table 1: Adsorption of carbofuran on F.R. I. silt loam soil in aqueous systems 

Amount of 

carbofuran 

added (µg) 

Amount of 

carbofuran 

in 

equlilibrium 

suspension 

(µg/20mL) 

Amount of 

carbofuran in 

adsorbed 

per g soil (µg 

g
-1

) (x/m) 

Amount of 

carbofuranin 

equilibrium 

suspension (µg 

mL
-1

) (Ce) 

Ce.x/m (Ce)
2
 (x/m)

2
 log Ce log 

x/m 

100 8.00 92.00 0.40 36.80 0.16 8464.00 -.3979 1.9637 

200 25.0 175.00 1.25 218.75 1.56 30625.0 0.0969 2.2430 

300 45.0 255.00 2.25 573.75 5.06 65025.00 0.3521 2.4065 

400 68.5 331.50 3.425 1135.39 11.73 109892.25 0.5346 2.5205 

500 92.0 408.00 4.60 1876.80 21.16 166464.0 0.6627 2.6100 

600 124 476.00 6.20 2951.20 38.44 226576.0 0.7923 2.6776 

700 160.0 540.00 8.00 4320.00 64.00 291600.0 0.9030 2.7323 

800 200. 600.00 10.00 6000.00 100.00 360000.0 1.000 2.7781 

900 242.0 658.00 12.10 7961.80 146.41 432964.0 1.0827 2.8182 

1000 280.0 720.00 14.00 10080 196 518400.0 1.1461 2.8573 
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6.CONCLUSION 

The results of this investigation indicate that the higher adsorption and lower movement of carbofuran was 

obtained in soils which contains higher measure of organic issue and mud substance and affinity of 

carbofuran was better related to the mineral substance of the soils than organic issue content. Since 

carbofuran is less adsorbed on sandy loam soil in contrast with silt loam and loam soils, it is potential to 

filter to shallow springs and ground water is more prominent in sandy loam soil. 
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