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ABSTRACT: Dimethoale, an organophosphate pesticide has been widely used in Dalat,
Lamdong. It is much toxic to birds, human being and oilier mammals. Its widespread use has
caused environmental concern on the basic of frequent detection of dimethoale in soil and water.

Microorganisms are key agenis in the degradation of waste, oil and a vast array of organic
pesticide in terrestrial and aquatic ecosystems. In previous study, bacteria products which can
degrade Dimethoate were produced. The present study was designed to evaluate the
effectiveness of bacterial product which can degrade Pesticide- Dimethoate on the scale of true
practice test.

The results indicated that application bacteria product to soil grown with Cauliflower & Chinese
Cabbage sprayed with organic phosphorus pesticides (Dimethoate & Chlorpyrifos), the pesticide
residues in soil, water and vegetables were as follow: The residues of Dimethoate and
Chlorpyrifos in soil grown with Cauliflower, Chinese cabbages are different. They concentrated
mostly in the surface litter and top soil layers with the depth from 0 to 20cm. From the depth of
20cm to 100cm, the pesticide residues were ignorible. Residue of Chlorpyrifos in soil was
small as well. Dimethoate residues in soil grown with Cauliflower were higher than that of
Chinese cabbages. On the basis of the environmental criteria of Ministry for Science,
Technology and Environment (6/95), Dimethoate residues in soil grown with cauliflowers were
in excess of the maximum limit. In the case of using bacteria product to soil, pesticide residues
in soil were decreased.

The results also indicated that Chlorpyrifos residues in water (water obtained at the depth of
75cm and 100cm by days) were small. Residue of Dimethoate in water obtained from the
Cauliflower bed were higher than that of Chinese cabbagges one. Using bacteria product to soil,
pesticide residues in water were decreased. On the basis of the environmental criteria of
Ministry for Science, Technology and Environment (6/95), water obtained from the bed applied
with Dimethoate with and without bacteria can be accepted as wastewater discharging into
water sources 1 and 2 (except for the nineth day), respectively.

Residue of pesticides in Cauliflowers and Chinese cabbages were different. Dimethoate residues
were higher than Chlorpyrifos. Using bacteria product to soil, pesticide residues in vegetables
were decreased. On [he basis of the crilerias of WHO/FAO/1993, Diinethoate residues in
vegetables were in permitted level.-

On the scale of true practice test, the biomass of Cauliflowers and Chinese Cabbages which
grown on soil fertilized with bacteria immobilized peal (bacterial product) were higher than the
control (non bacterial product) from 8% to 16%.

1. THE CONTENT OF PROJECT

Fermentation of 2 bacteria strains and enumeration of number of cell.

Preparation of peat and immobilization of 2 strains into the peat.

Evaluation of the growth of 2 kinds of vegetable (height, biomass, etc)
which were grown in soil fertilized with bacteria immobilized peat (bacterial
product).

Evaluation of the pesticide residues in soil, water and vegetables
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2. RESULTS

2.1. Materials and Methods

Lysimeter system: It is a green house (nylon house), in which 4 of double pools
with the size 2m x lm x lm and 4 of 2m x lmx 0,75m were built. In the middle of the
double pools, there are pipes by which water can be drained. In this system, soil were
filled in one side of double pools.

Bacteria strains were fermented, immobilized into peat. Soil of pools in the
lysimeter were fertilized with Bacteria immobilized peat and Cauliflower, Chinese
cabbages grown on. Dimethoate (Di) and Chlorpyrifos (Chi) were applied on vegetables.

Estimated index are:

The number of bacteria cell in product before and after putting into the soil.
The pesticide residues in soil, water and vegetables
The biomass of vegetables

2.2. Results in brief

The number of bacteria cell in product before and after putting into the soil

The number of bacteria cell in product before and after putting into the soil were
1.5 x 10"/g and 6.0 x 10"/g, respectively. With this result, two bacteria strains can be
used in field.

The pesticide residues in soil, water and vegetables were as follow:

Effect of bacteria product on pesticide residue in soil

The residues of Dimethoate and Chlorpyrifos in soil grown with Cauliflower,
Chinese cabbages are different and concentrated mostly in the surface litter and top soil
layers with the depth from 0 to 20cm. From the depth of 20cm to 100cm, the pesticide
residues were ignorable. Residue of Chlorpyrifos in soil was small as well. Dimethoate
residues in soil grown with Cauliflower were higher than that of Chinese cabbages. On
the basis of the environmental criteria of Ministry for Science, Technology and
Environment (6/95), Dimethoate residues in soil grown with cauliflowers were in excess
of the maximum limit. In the case of using bacteria product to soil, pesticide residues in
soil were decreased.

Table 1: The effect of bacterial product on the peticide residues in soil by the depth

Scries

Cauliflower (DC)
Cauliflower (VK)

Chinese cabbage
(DC)
Chinese cabbage
(VK)

Kind of
pesticide

Dimellioate

Di

Di

Di

The residue of pesticide (mg/kg)

0-20cm

0.163

0.119
0.089

. 0.034

20- 0cm

0.005
b

0.009

0.002

40-60cm

0.006
h

0.001

0.001

60-80cm
a

a

a

a

80-100cm
H

a

a

a
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Cauliflower (DC)

Cauliflower (VK)
Chinese cabbage
(DC)

Chinese cabbage
(VK)

Chlorpyrif
OS

Chi
Chi

Chi

0.004

0.002
0.001

b

0.001

0.003
0.002

b

b

h

_b

h

b

_b

b

_b

_b

h

b

_b

DC: Control (peat without bacteria)
VK: (peat without bacteria)
- : not deep enough
-b: trace amounts

Effect of bacteria product on pesticide residue in water

Figure 3 shows residues of Dimethoate & Chlorpyrifos in water obtained at the
depth of 75 and 100cm by days.

- In the fifth day and nineth day, Dimethoate and Chlorpyrifos appeared in
water, respectively.

- Chlorpyrifos residues in water were small. On the basis of the environmental
criteria of Ministry for Science, Technology and Environment (6/95), water
obtained from the bed applied with Chlorpyrifos can be accepted as surface
water inflowing to water plants before treatment.

- Residue of Dimethoate in water obtained from the Cauliflower bed were
higher than that of Chinese cabbagges.

- Using bacteria product to soil, pesticide residues in water were decreased.

On the basis of the environmental criteria of Ministry for Science, Technology
and Environment (6/95), water obtained from the beds applied with Dimethoate with
and without bacteria can be accepted as wastewater discharging into water sources 1 and
2 (except for the nineth day), respectively.
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Figure 1: Dimethoate residue in water
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Effect of bacteria product on pesticide residue in vegetable

Table 2: Effect of bacteria product on the pesticide residue in Cauliflower
and Chinese cabbage

Series

Cauliflower (DC)

Cauliflower (VK)

Chinese cabbage (DC)

Chinese cabbage (VK)

Cauliflower (DC)

Cauliflower (VK)

Chinese cabbage (DC)

Chinese cabbage (VK)

Kind of Pesticides

Dimethoate

Di

Di

Di

Chlorpyrifos

Chi

Chi

Chi

The residue of pesticide, ((.ig/kg)

113,6

93.2

146.0

25.2

0.83

0.28

b

Residue of pesticides in Cauliflower and Chinese cabbage were different.
Dimethoute residues were higher than Chlorpyrifos. Using bacteria product to soil,
pesticide residues in vegetables were decreased. On the basis of the criteria of
WHO/FAO/l 993, Dimethoate residues in vegetables were in permitted levels.

Effect of bacteria product on biomass of Cauliflower and Chinese cabbage

The biomass of Cauliflower and Chinese cabbage grown in soil which
fertilized with bacteria were higher than the control from 8 to 16%.

CONCLUSION

a. Apply 2 kinds of organic phosphorus pesticides (Dimethoate & Chlorpyrifos)
to Cauliflower & Chinese Cabbage, the results were as follow:

- The residues of Chlorpyrifos in soil, water and vegetables were vey small.

- Degradation of Chlorpyrifos was faster than that of Dimethoate in soil, water
and vegetables.

- The Dimethoate residues in soil, water of the bed that grown with
Cauliflowers were higher compared to Chinese Cabbages.

- The Dimethoate residue in Cauliflower was smaller than that in the Chinese
Cabbage.

- On the basis of the environmental criterias of Ministry for Science,
Technology and Environment (6/95), Dimethoate residues in soil grown with
cauliflowers were in excess of the maximum limit.

b. Fertilizing bacterial product to soil, the residue of pesticides (Dimethoate and
Chlorpyrifos) in soil, water and vegetable were smaller than that of the control.
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c. On the scale of true practice test, the biomass of Cauliflowers and Chinese
Cabbages which grown on soil fertilized with bacteria immobilized peat (bacterial
product) were higher than the control (non bacterial product).
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