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hundred I is of a rnc loam (Oxic Haptustalf), obtained 
trorn the pbugh layer ot a plot with no known history ot pesticide application at the University 
of Ilorin. Ilorin, Nigeria were amended with 8pCi of 14C-DDT (Dict henyltrichloro- 
ethane) and lOmg cold DDT in 10ml n-hexane. Triplicate samp~ tic microcosm 
were incubated for 42 days at ambient (25O + 293, 35% and 45°C respectively. The 
experimc 3n was completely randomised block. The experiment was extended to 
91 days , t temperature. Evolved 14C0,and organic volatiles were absorbed in I N  
NaOH arlu I I - I  ~ ~ ~ i e  respectively. The 14C activity was determined weeWv using a Beckman - 

fi :, liquid scintillation beta counter. Temp otients (Q,J were c for the loss of 

I 
carbon as CO, and organic volatiles. 

' 8  The results show that the microbial degradation of 14C-DDT in soil takes place within 
' v mesophilic temperatures with optimum at about 35%. Total loss of 14C-DDT as organic 

volatiles was not significantly increased at temperatures greater than 35%. Over time, 
microbial degradation would be more important than volatilization in the process of loss of 
14C-DDT from the soil system. 

INTRODUCTION 
One of the factors militating against food self-sufficiency in the tropics is pest 

infestat'i.Thii is why pesticide applications have been incorporated into the more land 



'biochemical promma have been reported to be adversely affected by pesticide 
applications (Alexander, 1977; Tu, 1978; Perfect, 1980; hdycky, 1986; Somda 8t a/,, 
!mi). Di&bro-diDh@-trichbro-ethane (DDT) is a cheap. effective and M-spectrum 

compound. It is one of the most apotar compounds known to exist, hence its 
k. water soloWi (< 2ppb) and pefsist~n~8 (Nash and Wmkon, 1967; Matsumura, 1975; 
P.9m and Gish. 1980). Because of its persistence, this pesticide has either been mtdctd 
w totally banned since the 1970's in the developed industrial nations. Rased on the 
drawbacks found under temperate conditions, enviramnentalists have also been 
campaigning for a ban of DDT use in the tropics. However, some postulate that DDT may 
,not ba persistent under &tical conditions because of the high rainfat! and temperatwe 
regdmes. As tmnperature is o&of the nm6t important f adm affecting chemical and bidogd 
mxtbs in soil (skipper d at., 1967; Kaufman and Kearney, 1970; Alexander, 1977) this 
stwfv was undertaken in order to assess the effect of temperature on the loss of 14GDV 
c a m  in a sandy barn in the laboratory. 

MATERIALS AND METHODS 

Incubrrtloh Study: 
Field moist sample of a sandy loam (Oxic Haplustalf) was obtained from the @ugh- 

layer (0 - 15611) of a plat with no known history of pesticide applimtion at the Univwsilv of 
IWn, horin, N i .  The sample was kept in humidified chamber for 2 days in wdar to 
stabiii m h M l  activrty. A subsample, airdried and passed through 2mm sieve was 
wVwted to physical and chemical analysis. Partide size analysis by the hydrometer method 
~ ~ ~ w J ~ o s ,  19432) showed that the soil contained 73% sand, 12% silt and 15% ciay; 
(q.flW CaClJ, 5.2; organic C, 1.09%, NOfN, 12.1 mgkg-l; Bray-1 P, 6.3mgkg1; exchangmtd4 
Ch, K, Mg, Na and CEC, 5.63,0.51,0.57,0.52 and 7.23 cmolkg-l respdvely. the study 
was conducted according to the International Atomic Energy Agency protocol (IAEA) (1993). 
Csne hundred gram (100g) portion of soil (oven-dry basis) weighed into 508ml Erlenmevsr 
flask was amended with RpCi of 14C-DDT and 1 Omg cold DDT in 10ml n-haxane. Triplicate 
samples, in tightly corked flasks, were incubated for 42 days at ambient, mesophclic and 
fimophilic temperatures, viz, 25 i PC, 35% and 450d respectiiely. The experimental 
design was completely randomized block. The incubation experiment, carried out in stat@ 
rnbomsm, was extended to 91 days at ambient temperature. Evolved 14C0, and organic 
vdatiles were absorlied i'l I N  N ~ O H  and n-hexane respectively. A Beckman Liquid 
ScF~n;llation beta counter (LSC) was used to determine the 14C activity in evolved 14C0, 
and radiochemical organic volatiles. 

RESULTS AND DISCUSSION 

Effect of temperature on 14C last as CO, and organk valatilw 
Table 1 (a,b,c) shows the percent of carbon applied as 14C-DDT lost with time froma 

sandy bam soil at different incubation temperatures in the laboratory. At the end of the 7th 
and 14th days, CO, evolution at 35 and 45% were significantly higher (P = 0.05) than at 



the bwer ambient temperature. (Table la). However, thereaft81 wMle the CO, evohred 
TaMe 1 : Evolution of 14C as CO, (a) organic volaf les (b) and the total loss (c) e x p r d .  

as present of 14C-DDT carbon apdied to a sandy loam at different temperatures in the 
laboratory. 

.(a) 
Treatment 

- - Ambient 

45OC 

Mean 

SEt  

LSD 0.05 

L?ngth of Incubation (Days) I Mean 

14 2 1 28 35 42 Total 

1.4 3.2 4.8 3.6 3.1 1 17.50 

at ambient temperatures was significantly lower (P = 0.05) than at 35OC, it was significantly 
higher (P = 0.05) than at 45%. This trend along with the fact that the Q,, values for CO, 
evolution (Table 2)  between ambient and 35% and between 35OC and 45OC were 1.39 and 
0.47 respectively, indicates that the optimum temperature for the microbial mineralzatlon' 
of the 14C-DDT was at about 35%. For atrazine, Roeth el al. (1969) found a 2-3 fold 
increase in degradaticn when incubati~n temperature was increasd from 15 to 35%. 
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conduded that theoptimum temperature for soil organic carbon mineralization was between 
30 and 35OC. Further, soil microorganisms especially bacteria and fungi have been found 
to play significant roles in the transformation of pestiades in the soil (Levanon, 1993). Since 
the microoganisms in agricultural soils are mesophiles, the trend obtained at 45% indicated 
a lack of thermophilic speaes in this soil. 

At the end of the 7th and 14th days of incubation, the percent of applied 14C-DDT that 
volatilized was highest at 35OC. (Table 1 b). The reason for this is not very clear. However, 
after the 21st day and up to the end of incubation, significantly higher (P = 0.05) amounts 
were volatilized at 45OC than at the lower temperatures. This trend confirms the fact that 
volatilization is mainly a physical process. However, there was greater increase in the 

Table 2: Temperature quotients (Q,,) for 14C mineralization (a) organicvolatiles (b) and 
the total loss (c) from 14C-DDT in a sandy loam at different temperatures in the laboraw. 

overall volatilization (Table 1 b) and total C loss (CO, +organic volatiles) (Table 1c) between 
ambient temperature and 35OC than between 35 and 45OC mnsidering the Q,, values of 
1.94 and 1.62; and 0.95 and 0.71 respectively. (Table 2). Throughout the 42day incubation 
period, the % of applied C lost as CO, and organic volatiles (total loss) (Table Ic) at 35OC 
wasthe highest. This trend is attribuiable to the enhancement of CO, evolution at 35OC 
more than at 45OC (Table la). However, because the incubation took place in closed 
micrbcosm, the trend in the field might be different. 

The loss of C as CO, and organic volatiles at ambient temperature between the 49th 
and 91 st days of incubation is presented in Table 3. The losses were more or less constant 
throughout the period. However, higher amounts were lost as CO, compared with theorganic' 
volatiles. Hence, with time microbial degradatioin of residual 14C-DDTwouM be a more 
important process-of loss from the soil system. 
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CONCLUSION 
?hese results show that the microbial degradation of 14C-DDT in soil takes place 

within mesophilic temperatures with optimum at abwt 35%. Total loss of 14C-DDT p 
organic volatiles was not also significantly increasej at temperatures greater than 35%. In 
the bng run, microbial degradation would be more important than volatilizatioin in the 
process of bss of 14C-DDT from the soil system. 

Table 3: Loss of 14C as CO,, organic volatiles and the total loss expressed as percent 
of 14C-DD'T carbon applied to a sandy loam at different temperatures in the laboratory. 
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