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Abstract

An experiment was conducted to determine the effect of diazinon pesticide
on some chemical properties of soil and to evaluate the accumulation of diazinon
in Indian spinach (Basilla alba) under different doses of rice hull. Diazinon
application had a positive effect to reduce the electrical conductivity (EC) of soil.
Values of pH were found to decrease with the addition of diazinon. Diazinon
had no effect on soil organic matter content although addition of rice hull
increased organic matter content in soil with time. Plant analysis showed that the
application of rice hull restricted the uptake of diazinon and continuously
decreased with time. Therefore, rice hull could be used to control the uptake of
diazinon pesticide by short duration vegetable crops.

Introduction

Indian spinach (Basilla alba) originates from Asia but is now grown in most tropical
regions as a leafy vegetable crop. It is usually cooked but can also be used raw in salads.
Rice hulls (or rice husks) are the hard protecting coverings of grains of rice. In addition to
protecting rice during the growing season, rice hulls can be put to use as building
material, fertilizer, insulation material, or fuel. In medium land, rice even under puddled
conditions during the critical period warranted an effective and economic weed control
practice to prevent reduction in rice yield due to weeds that ranged from 28 to 48%®.

Diazinon is used in agriculture to control insects on fruit, vegetable, nut and field
crops. Increasing evidence @ showed that eating fruit and vegetables regularly reduces
the risk of cancers, high blood pressure, heart disease, diabetes, stroke, and other chronic
diseases.

Only cereal production in Bangladesh reached at 20 million metric tons in 1992 which
was nearly 6 million metric tons in 1950¢). Such success was possible due to the use of
pesticides for effective protection against pests and diseases besides other modern
agricultural attributes. With the intensification of agriculture and increasing usage of
pesticides, the need to study the side effects of pesticides on various soil properties and
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on the host plant is very crucial. Because the use of various agro-chemicals in the country
is very much indiscriminate and therefore, pollution of environmental resources through
the use of pesticide is very wide. The transport, persistence or degradation of pesticides
in soil depends on their chemical properties as well as physical, chemical and biological
properties of the soil. All these factors affect desorption, volatilization, degradation,
uptake, run-off and leaching of pesticides ).

Most of the pesticides are not easily degradable; they persist in soil, leach to ground
and surface water and contaminate the environment. Depending on their chemical
properties they can enter the organism, bio-accumulate in food chains and consequently
influence human health. Overall, intensive application of pesticide results in several
negative effects in the environment that cannot be ignored®). Scientists are now
introducing alternative management techniques to reduce the use of pesticides. The
present experiment was carried out to evaluate the effects of diazinon on some soil
properties and accumulation of diazinon in Indian spinach under different doses of rice
hull.

Material and Methods

A composite soil (0 - 15 cm depth) was collected from Khoksha upazila, Kushtia. The
collected soil samples were air-dried for three days. Visible roots and debris were
removed. After air-drying, larger and massive aggregates were broken down using a
wooden hammer.

Ground samples were sieved through a 2 mm stainless steel sieve and kept in
polyethylene bags for analysis. The soil had a pH 8.2, texture - sandy loam (sand: 77.0%,
9.7%, silt: and clay: 13.3%)(1, EC- 1000 pS/m, organic matter 0.535%, Ca 3.3%, Mg-1.2%,
Cl 1.2%, P 0.064%, available K 55 (mg/kg), available S 6.34 (mg/kg), available Zn 0.08
(mg/kg), available Cu 0.25 (mg/kg)1? and diazinon 0.87 (mg/kg). Seven treatments with
two replications were arranged following RCBD. Treatments were T1: Dio miIRHog (without
Diazinon and rice hull), T2: Dios mRHog/2 kg soil, Ts: Dios miRH2g/2 kg soil, T4: Dios miRHag/2
kg soil, Ts: Di1 mRHog/2 kg soil, Tes: DitmiRHz2¢/2 kg soil and Tz DiimiRHag/2 kg soil. Fourteen
bottom closed pots were used. Each pot was filled with two kg soil. In the experiment
three different dozes of diazinon such as 0.0, 0.5 and 1.0 ml/2 kg of soil and rice hull at
the rate of 0, 2.0 and 4.0 g/2 kg soil were applied. The experiment was carried out in the
net house of the Department of Soil, Water and Environment, University of Dhaka. A
basal dose of N as urea, P as TSP and K as muriate of potash were added at the rate of 70,
15 and 50 mg/kg, respectively 03. Three seeds of Indian spinach (Basilla alba) were sown
in each pot. After 15 days of sowing, diazinon and rice hull were applied accordingly.
Three sampling times were chosen for soil and plant sample collection. The first
sampling was made 6 hrs later after the application of diazinon and rice hull. The second
sampling was made 15 days after the first sampling and finally the third sampling was
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made after 30 days of the first sampling. Plants were watered twice daily in the morning
and evening. Intercultural operations were done whenever necessary. The soil samples
were dried and processed for chemical analysis(¥. Soil samples were extracted with
hydrochloric-sulfuric acid®'9. The harvested plants were washed with tap water and
wiped with tissue paper. The plant sample was cut into small pieces, air-dried, oven-
dried at 70°C for 48 hrs. The plant samples were ground, sieved through a 0.2 mm sieve
and stored in a polyethylene bags for chemical analyses. Plant samples were digested
with concentrated nitric acid in block digester (9. Diazinon in plant samples was
determined by standard methods and extracted with hydrochloric-sulfuric acid (4:1) and
volume them to 100 ml cyclic aliphatic hydrocarbon with sulphate, halogen and
phosphate and cyclic aromatic hydrocarbon with sulphate, halogen and phosphate
contents in soil and plant samples were determined by colorimetric methodé 17).

Results and Discussion

Effect on soil electrical conductivity: Electrical conductivity value (210 dS/m) was found
to be highest in the second sampling (Fig. 1). It was evident that the application of
diazinon decreased EC in the samples collected after 15 and 30 days of interval
Treatment DiosRHo was more effective in reducing the EC value than the treatment
DiwoRHo. However, when rice hull applied along with diazinon EC value dropped
rapidly but with the increase in rice hull amount from 2 to 4 g along with the same doses
of diazinon the changes were nearly stable. Moreover, with the increase of incubation
period from 6 hrs to 15 days EC value showed significant decrease although it remains
nearly unchanged after 30 days of incubation.

B 1st Sampling({6H) 2nd Samplig{15 Days) = 3rd Sampling(30days)

Soil EC (45/m)

Treatments

Fig. 1. EC values at different sampling periods.

Effect on soil pH: Diazinon had a significant effect in changing the initial soil pH.
Before the application of diazinon the pH of the soil was 8.2, while after application pH
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value reduced markedly ranging from 6.0 to 7.0. Immediately after application of
diazinon, i. e. after 6 hour of the application the decrease rate of pH was highest and as
the incubation time increases to 15 days and then after 30 days this decrease of pH was
reduced (Fig. 2). Jose et al.09 reported that the application of pesticide increased the
acidity of the soil. Highest pH value (7.05) was found after 30 days. Comparing with the
control, diazinon as well as rice hull showed very minor effect on soil pH and soil pH
values were mostly between 6.0 to 7.0 (Fig. 2).
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Fig. 2. Soil pH at different sampling periods.

Effect on soil organic matter: Application of diazinon and rice hull showed a positive
trend on soil organic matter content. The analysis showed that the increase in rice hull
from 2 to 4 g per 2 kg soil, soil organic matter content increased rapidly (Fig. 3). Although
with incubation period from 6 hour to 15 or 30 days there was an increase in
decomposition of rice hull with time which might have increased soil organic matter
content. On the other hand, with diazinon application (0.5 ml/2 kg soil), the organic
matter content of soil increased and the maximum organic matter (0.93%) were found at
15 days of incubation. However, when the diazinon was applied at 1.0 ml per 2 kg soil,
the maximum organic matter content (2.49%) was observed in soil which was collected
after 30 days of the application of diazinon. Organic matter content increased with time.
When diazinon was applied with rice hull the organic matter content increased than the
pesticide was applied alone. This indicated that diazinon had a positive impact on the
organic matter content. Highest values of organic matter content (1.91, 2.69 and 2.49%)
were obtained when diazinon and rice hull (4 g/2 g) applied together (Fig. 3)
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Fig. 3. Soil organic matter at different sampling periods.

Effect of rice hull on diazinon accumulation: With the application of diazinon at highest

rate (1 ml/2 kg soil), concentration of diazinon in Indian spinach was found to be reduced

by rice hull application. The accumulation of diazinon in Indian spinach was decreased

with time. Rice hull acted as a bioremediant and its application reduces the concentration
of the pesticide in the plant (Table 1).

Table 1. Effects of diazinon and rice hull on the concentration (mg/kg) of diazinon in Indian

spinach.
1st sampling 2nd sampling 3rd sampling

Treatments (6 hrs) (15 Days) (30 days)

T1: DioRHog/xg(control) 0.001 £ 0.001 0.77 £0.012 0.019 £ 0.001
T2: DiosmiRHos2kg 0.297 £ 0.007 0.286 + 0.004 0.176 £ 0.004
T3: DiosmRHzg/2kg 0.267 + 0.005 0.693 +0.010 0.023 +0.003
T4: DiosmRHag/2kg 0.348 +0.008 0.903 £ 0.005 0.006 + 0.002
Ts: DiromRHog/2kg 0.318 £ 0.001 0.824 £ 0.010 0.13 £ 0.006
Te: Dir.omRHzg/2kg 0.246 £ 0.010 0.356 + 0.010 0.055 + 0.006
T7: Dir.omRHag/2kg 0.341 + 0.004 0.885 + 0.006 0.009 £ 0.001

However, by using rice hull at the rate of 2 g (along with lowest dose of diazinon)

concentration of diazinon in the three consecutive sampling periods was found to be

reduced by 76.98, 40.29 and 98.02%, respectively. Although the lowest percentages of
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reduction of pesticide was 22.16% at 15 days of sampling period when rice hull were
applied at the rate of 4 g with same dose of diazinon (Table 1). During the 3rd sampling
period, maximum decrease in the content of diazinon was found in plant samples.
Therefore, experiment revealed that the rice hull works as a biore-mediant.
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