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Abstract

Glass columns were used to study movement and mobility of at-
razine herbicide in alluvial and calcareous soil samples. Commercial atra-
zine (Gesaprin) was applied to soil columns at 2 rates. Atrazine was suc-
cessively leached with water and detected in soil segments and leachat,.
Although atrazine was percolated in all segments of alluvial and calcare-
ous soil, yet most of the applied atrazine was retained in the upper 15
cm. As the application rate of atrazine was increased from 1 kg/feddan
to 2kg/feddan, the recovered amounts of Atrazine from each segment
(S cm) increased in both alluvial and calcareous soils. The value of the
extracted atrazine from the alluvial soil was much higher in the upper 10
cm compared to that extracted from the calcareous one. Concentration
of atrazine in leachate of the calcareous soil was much higher than that
of the alluvial one and this indicates that atrazine may percolate in the
calcareous soil much more easier than in the alluvial soil, thus contami-
nating the underground water.

INTRODUCTION

Distribution and depth of herbicide in a soil profile is dependent upon numerous
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factors. lvey and Andrews (1965) demonstrated that leaching of herbicides was af-
fected by the solubility of herbicides and the characteristics of the soil. Gomes et al.
(1961) indicated that pesticides were less leached in the heavier textured soils and
organic soils in comparison with lighter textured soils. Parka and Tepe (1969) at-
tributed the resistance of herbicides to leaching to their being bound to the soil.
Burnside et al. (1963) compared the leaching of Monuron, S imazine and Atrazine,
and found that atrazine showed the greatest leaching than the other two herbicides.
Harris (1966) reported that chlorinated hydrocarbon insecticides exhibited no
movement. whereas some of the benzoic acid herbicides exhibited maximum mobili-
ty. The S-Triazines and substituted phenyl urea herbicides were much more mobile
than Disulfoton and phorate. Weber and Whitacre (1982) studied the mobility of her-
bicides in soil columns under saturated and unsaturated flow conditions. They con-
cluded that Bromacil was considerably more mobile than Buthidazole. Because of
their high water solubility, both herbicides were much more mobile than Atrazine.
The Present study was undertaken to investigate the movement and leaching of atra-
zine in soil by using soil columns.

MATERIALS AND METHODS

An alluvial soil sample was taken from Bahtim Agriculture Experimental Sta-
tion together with a sample of the calcareous soil from El-Nubaria and were used in
this experiment. Soil samples were air dried, sieved through 2 mm sieve. Quadrupli-
cate of each sample were packed in columns having an inside diameter of 3.5 cm and
a length of 30 cm, and the total depth of the packed soil was 25 cm. Upward move-
ment of water from a free water supply was applied to facilitate downward move-
ment of the herbicide under investigation. Low and high contents of commercial
Atrazine (Gesaprim) while used at rates of 1 and 2kg /feddan and commonly dis-
solved in 500 liters of water, were prepared by dissolving 100 and 200 mg of Ges-
aprim in 1L of distilled water. Equivalent diluted volumes necessary to the surface
area of the column were applied. Alicots of 150 ml of water were successively ap-
plied to glass columns during 10 days, and the leachate of each column was collected
in a clean suitable container. The soil columns were then sliced into 5 cm segments,
and the soil was air dried, mixed thoroughly, and kept for chemical extraction.
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Atrazine was extracted from soil by shaking 5g of soil with 100ml of distilled water
for 2h. The suspentions were left to stand for 24 h, then reshaken for another 2h,
followed by centrifugation (20.000) for 20 min. Atrazine in 5 ml of the supernatant
solutions was determined spectrophotometrically at a wave length of 436.5 um ac-
cording to Pyridine-alkali method described by Ragab and Mc collum (1968).

The alluvial soil under investigation was clayey textured (1.5% organic mat-
ter, pH 8.2, and 38 meq/100g cation exchange capacity). The calcareous soil was
sandy loam textured (1.00% organic matter, pH 7.6 and 11.5 meq/100g cation ex-
change capacity).

RESULTS AND DISCUSSION

The mobility of herbicides in soils influences their performance and ultimate
dissipation. The most satisfactory method for evaluating the relative mobility of a
given herbicide through soil is one which approximates actual field conditions and
which is reproducible. Leaching of herbicides through soil columns more closely ap-
proximates field conditions than other methods (Weber and Whitacre 1982).

Tables 1and 2 give the amounts of Atrazine detcted in different segments of
alluvial and calcareous soil columns at the end of the leaching period, respectively.
In the alluvial soil of Bahtim, the amount of atrazine recovered from the 2nd seg-
ment, i. . 5-10cm, is the highest amount under both rates of application. The re-
corvered Atrazine from the 2nd segment in the alluvial soil amounted to 11.7 and
19.79 ppm at low and high rates of application, respectively. The same trend is also
noticed in the calcareous soil of El-Nubaria. This finding holds true with those ob-
served by many investigators who found that most of applied Atrazine is located in
the first 4 inches from soil surface, (Harris 1966; Dawson et al., 1968; Weber and
Whitacre 1982). In a study of the persistence of Simazine, one of the s-triazine
family in some soils of Egypt, Rizk et al., (1973) stated that there was a progres-
sive depression in the amount of Simazine remaining in the upper 4 inches of the soil
with time, and this depression was more rapid for the high rates of Simazine. They
added that the amount of Simazine residues in the first 2 inches from the soil sur-
face was greater than the amount remaining in the second two inches. These results
were true for the different rates of Simazine under short and long irrigation inter-
vals after 2 and 4 months from Simazine application, whereas the reverse was true
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Table1. Concentration ( ppm ) of recovered Atrazine ( Gesaprim ) from different
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segments and in leachate from the alluvial soil of Bahtim.

Depth Low application High application
rate rate
cm 1kg/feddan 2 kg/feddan
0-5 9.89 13.65
5-10 11.77 19.79
10-15 7.00 10.41
15-20 5.29 6.82
20-25 4.61 6.65
Leachate 0.64 0.76

Table 2.

Concentration ( ppm ) of recovered atrazine ( Gesaprim ) from different

segments and in leachate from the calcareous of El-Nubaria.

Depth Low application High application
rate rate
cm 1kg/feddan 2 kg/feddan
0-5 6.31 10.92
5-10 12.28 13.14
10-15 11.60 10.58
15-20 5.12 8.19
20-25 5.12 8.02
Leachate 1.11 1.26
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after 6 and 8 months from Simazine application with short irrigation intervals.

Table 1 shows that the concentration of the recovered atrazine from the 3rd
segment of the alluvial soil, i. e. 10-15cm, is lower than that from the 2nd segment.
This result is noticeable for both low and high application rates of atrazine.

Data in Tables 1 and 2 reveal that much further decrease is noticed in the con-
centration of atrazine recovered from the last two segments in both alluvial and cal-
careous soils. The decrease is consistent with the added rates of atrazine in both
soils. Thus in case of the alluvial soil, the recovered atrazine from either fourth and
fifth segments is 5.29 and 4.61 ppm at low rate of application and 6.82 and 6.65 at
higher rate, respectively. Consequently, it may be concluded that the recovered at-
razine is almost constant in the last 2 segments. The calcareous soil exhibited Simi-
lar resuits for the last 2 segmetns too. However the recovered atrazine was much
higher than that obtained in the case of the alluvial soil as the soil received higher
application rate of Atrazine. In the light of the obtained results it may be concluded
that no matter the rate of applied atrazine is, the top 3 segments (upper 15 cm)
contain most of the added Atrazine in both soils. The superiority of the alluvial soil
to retain higher amounts of Atrazine, in the upper 10cm, compared with the calcar-
eous soil may be attributed to differences in clay content and the nature of minera-
logical comopsition.

Data in Tables 1 and 2 show the values of Atrazine in leachate from the alluvi-
al and calcareous soil. The lowest amount of leachate Atrazine is recorded for the
alluvial where the concentration of Atrazine in leachate are 0.64 and 0.76 ppm at
low and high application rates, respectively. However the concentrations of leached
Atrazine in the calcareous soil are 1.11 and 1.26 ppm corresponding to the previ-
ously mentioned rates, respectively. Consequently it may be concluded that percola-
tion of atrazine was noticed in both soils and this may be attributed to the anionic
nature of atrazine. However such percolation was much higher in the case of calcar-
eous soil.

As herbicides are becoming widely used especially in the newly reclaimed
soil, great attention has to be paid lest they should cause a serious pollution to un-
derground water.
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