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Open Access

Transport of pesticides in soil is important because it determines the extent to which pesticides reach groundwater.
Many investigators have studied in a qualitative manner the tendency of insecticides to move by leaching through
the soil by developing a mathematical expression. Little attention has been given to the actual formulation of such a
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lindane (Kanodane 20 EC) to give concentrations of 100, 200 and
500 mg a.i. kg of soil. e scheduled cultural practices like weeding,
irrigation, earthing up were carried out. For residue analysis samples
were taken from depths of 0-15, 15-30 and 30-45 cms up to 90 days to
study the dissipation pattern with timely movement of lindane under

eld conditions whereas samples from the depths of 0-15, 15-30, 30-45,
45-60, 60-75 and 75-90 cms at 150 days (a er the crop was harvested)
were taken in order to study the rate of downward movement of lindane
in soil under a cropped area.

Fi y-gram soil sample was dipped in 100 ml mixture of methanol
and water (2:1v/v) for overnight. e contentswere Itered into one litre
separatory funnel, diluted with 500 ml of 5 per cent sodium chloride
solution and partitioned twice into hexane (100+50 ml, each) separately.

e combined hexane layers were concentrated and transferred to
hexane for estimation by gas liquid chromatography (GLC) equipped
with electron capture detector (ECD) and a glass column (1 m x 2 mm
i.d) packed with ready to use 1.5% SP-2250+1.95% SP2401 on 80-100
mesh supelco port. e operating conditions of GLC were as follows:
detector temperature: 270°C, oven (column) temperature: 200°C,
injector temperature: 240°C and carrier gas (N,) ow rate: 3.5 kg cm
2, Under these operating conditions, lindane gave peak with retention
time of 0.97 minutes. e average recoveries of lindane from soil sample
spiked with concentrations ranging from 0.2, 0.5 and 1.0 mg kg were
found to be more than 80 percent.

Results and Discussion
Degradation of lindane under eld conditions

e quantitative estimates of lindane residues in soils at di erent
depths drawn at varying intervals, a er applications @ 100, 200 and 500
mg a.i. kg* of soil are presented in tables3to 5. e residues of lindane
in control were found to be below the detectable limit of 0.01 mg kg
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from the equation:-
Kd
K. =

ocC

F

ocC

(K c=s0il organic carbon sorption coe cient; K =soil sorption
partition constant and F__=organic carbon fraction of the speci c soil).

e soil organic matter is the only sorbing material in the solid phase
and that soil organic matter in all soils has the same a nity for solutes.
However, soil/water/pesticide systems exhibit much more complex
behaviour under eld conditions than that of mathematical model
developed in laboratory conditions. More polar solutes, surfaces of
other materials in soils can also become important sorbents, particularly
in soils where the organic matter fraction is low may holds good in this
case [6-8]. e important soil parameters in the transport of pesticide is
the sorption coe cient. is was measured in laboratory experiments
in which a suspension of soil was shaken for about half a day or a long

term sorption process. But under eld conditions, sampling dates 5
months (total crop period) a er application of pesticides associated
with irrigation at regular intervals resulted in a considerable e ect on
the transport of pesticides. Extreme sorption is associated with extreme
persistence [9-11]. May be one of the reason regarding the movement of
lindane in soil under eld conditions. e experimental ndings of Key
and Elrick [1] regarding the failure of mathematical model to predict
lindane elution for di erent low rate and conclusion made by him that
under eld conditions it is expected that the leaching of lindane will
be limited, the movement being a matter of inches rather than feet
holds good with the present experimental ndings. However, to know
accurately the degree of sorption of a speci ¢ pesticide in a speci ¢ soil,
the approach is still empirical- a measurement must be made.
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