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DDT, an organ.ochlorine pesticide, used
extensively in public health programmes and also
in agriculture, is found in significant concentrations
in certain soils, natural water sources and in the
.atmosphere. It is highly persistent compound and
finds its way into the food chain. It is not possible
to remote this compound directly from food
articles. Hence, it is advisable to remove them from
contaminated sites viz. soil and water
Biotemediation by microorganism is beneficial as
these have the potential to degrade many of the
toxic compounds. Optimization of conditions for
microbial remediation of contaminated soils is of
practical importance, to reduce the remediation
time and to save treatment costs.

Here data presented are on the degradation of
DDT residues in soil under laboratory conditions
by Pseudomonas acruginosa DT-Ctl. This bacterial
strain was isolated from a DDT-contaminated soil.
The degrading ability of the strain was improved
by acclimation with increasing concentrations of
DDT through sequential transfers.

Degradation of DDT in shake flasks was studied
by growing the culture in a mineral salts medium
(pH 7.5) containing the required amount of DDT.

Soil bioremediation studies were done by taking 80
gm of sterile soil spiked with required
concentration of DDT in plastic cups. After
inoculation with required amount of strain DDT-
Ctl, cups were incubated at room temperate (25 to
30°C) in a moist chamber. Samples were drawn at
regular intervals. Quantitative determination of
residual  substrate was done by gas
chromatography (GC) with “Ni electron capture
detector (ECD) or by thin layer chromatography on
silica gel G. For residue analysis, and growth of the
strain. All the experiments were done in replicates
of nine.

Degradation of 15pg DDT/g sterile soil water
indicated that the rates of degradation of DDT
increased with increase in the inoculum size (Table
1). A period of 120 h required for the complete

degradation of the added DDT with the mocula of |

0.5 and 1:0 mg cells/g soil with increased rate of
inocule, the period for complete dyxdation of DDT
reduced a bit. The inoculum size is a major factor
determining the success of biodegradation of a
polluting compound. Ramandan et. al. (3) have
observed that sufficient inoculum of the p-
nitrophenot degrading culture must be added to
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Table 1. Effect of inoculum size on the degradation of 15
ng DDT per g soil by Pseudomonas aeruginosa

DT-Ct1 ,
Inoculum size Incubation Residual

(mg dry period (h) DDT (pg/g

weight/g soil) - soil)

0.5 0 15.00

24 13.80

48 9.58

72 8.33

96 7.43

. 120 0.00

1.0 0 15.00

24 12.05

48 11.25

72 8.34

96 7.09

120 0.00

2.0 0 15.00

24 11.51

48 8.16

72 5.67

96 © 000

5.0 0 15.00

T24 7.96

48 2.82

72 0.00

10.0 0 15.00

24 2.82

48 0.00

Control 0 15.00

{uninoculated) 24 15.00

48 1449

72 12.05

natural water, as small populations added failed to
survive, because of many other factors.

The soil containing 5, 10, 15, 25 and 50 pg DDT/
gm soil were inoculated with induced cells of the
strain DT-Ctl at 1.67, 3.33, 5.00, 8.33 and 16.67 mg
(dry wt)/g soil, respectively. Complete degradation
of 5,10 and 15 ng DDT/g oil was observed in 24, 72
and 96 h respectively (Table 2). However, 25 and 50
ug DDT/gm soil was only partially: degraded
(Table 2).

The effect of rice straw and peanut meal
(partially defatted, both in powder from @ at 10
mg/g soil) on the degradation water tested.
Inoculum used was 5 mg (dry wt) cells/g soil.
Retardation of DDT degradation was observed in
the presence of co-substrates (Table 3). After 120 h,
68 and 71% of 15pg DDT/gm soil was degradedin

DDT added

Table 2. Degradation of different concentrations of DDT
in sterile soil by P. aeruginosa DT-Ct-

Incubation Residual
(ng/g soil) period (h) DDT (ng/g
soil)
5 0 5.03
24 0.00
10 0 11.22
24 5.50
48 292
96 0
15 0 15.35
24 5.58
48 3.40
72 1.21
96 0
25 0 23.12
24 15.51
48 7.25
72 5.48
120 3.82
144 3.46
50 0 48.46
24 28.18
48 23.43
72 21.28
120 17.57
144 16.39

the cups containing rice straw and peanut meal,
respectively whereas, degradation was complete in
the control cups within this time (Table 3).

The degradation of 15 pg DDT/g soil by the
strain DT-Ctl (inoculated at 5 mg (dry wt) cells/g
soil in non-sterile soil was studied in the presence
or absence of co-substrates like rice straw powder
or peanut meal powder. (both at 10 mg/g soil). In
the absence of co-substrates only 58% of the added
DDT was degraded, where as, in the cups with rice
straw and peanut meal it was 65 and 68%
respectively (Table 4). This lower degradation
could be due to the interaction of native microflora
with inoculant strain. However, no intermediary
metabolites like DDE, DDD etc. were detected in
the soil extracts. Singleton ¢t al., (4) has speculated .
the concomitant formation and breakdown of DDE
during the bioremediation of DDT by composting.
Aislabie et al. (1) have observed the degradation of
DDE to DDD during composting. Nadeau et al (2)
have reported the degradation of DDD. However,
in our studies DDE present as a contaminant-in the
DDT sample disappeared completely
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Table 3. Effect of co-substrates on the degradation of

Table 4. Degradation of DDT in native and native and
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DDT (15 ng/g) in soil in the presence/absence of co-substrate
Co- Incubation Residual Co-substrate Incubation Residual
substrates period (hr) DDT (ug/g ‘ period (h) DDT
soil) (ng/8
A 0 15.13 soil)
24 12.02 -Rice straw 0 15.00
48 6.31 24 11.48
72 4.79 48 8.91
120 - 4.79 72 5.62
B 0 13.80 120 5.24
24 11.48 Peanut meat 0 15.00
48 8.91 (inoculated) 24 12.58
72 6.92 48 10.00
120 437 72 4.79
C 0 14.50 120 4.79
24 5.58 Rice straw 0 15.00
45 3.40 powder 24 12.99
72 121 (inoculated) 48 11.95
120 0 72 11.62
A : Rice straw powder; B : Peanut meal powder; C : Con- 120 11'1~6
trol (without any co-substrate) Peanut meal + 0 15.00
_ DDT 2 12.99
concomitantly - with- DDT degradation. The 48 11.95
degradation of DDT occurred at mesophilic 72 11.62
temperatures, while Singleton (4) have indicated 120 11.16
increased degradations at higher temperatures. Control 0 15.00
The present study has demonstrated a possibility of  (without co- 24 12.60
bioremedation of DDT-contamination soil.

However, 'a number of parameters have to be
studied-before optimizing and advocating a viable
technology.
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