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Information concerning the degradation of residues of phthalimide 
fungicides on green-house tomatoes is lacking. The behaviour of 
other fungicides residues on tomatoes has been studied by Vanachter 
et al. (1979), Van Wambeke et al. (1980) and Cabras et al. (1985 a 
and b). 

The objective of this study, therefore, was to obtain kinetic data 
on the degradation behaviour of captan and folpet on green-house 
tomatoes and the influence of way and method of application in the 
degradation rate. 

MATERIALS AND METHODS 

Experiments were conducted at a green-house located in LourinhE, 
75 km. Northwest of Lisbon, Portugal. Tomato plants variety Demblo, 
receiving routine horticultural practices were sprayed with two 

fungicides; captan: 1,2,3,6-tetrahydro-N-(trichloromethylthio) phta 
limide and folpet: N-(trichloromethyltio) phtalimide. Captan (W.P. 
at the rate of 200 g a.i./hl) was sprayed 7 times at 7 days inter 
vals and 4 times at 15 days intervals by using a morotised knap-- 
sack mist-blower. Folpet (W.P. 50% at the rate of 250 g a.i./hl) 
was sprayed 4 times at 15 days intervals by using a knapsack sprayer 
and a motorised knapsack mist-blower. Four replicates were set-up 
for each treatment in a randomized block experiment. Each replicated 
plot was 7.2 m z. The average temperatures in the green-house through 
the period of experiment were II - 17oc and relative humidities were 
7 0  - 86%. 

Sixteen fruits were collected at random from each treatment (4 fruits 
/plot). As soon as the fruits were picked up, they were put in perf~ 
rated cardboard boxes and transferred to the laboratory. The fruits 
were chopped and blended. The blending was thoroughly mixed, 6 sub- 
samples (i00 g of each) were weighed into polyethylene sacs and 
kept deep frozen until extraction. 
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Samples were extracted and cleaned-up according to the method adapted 
by Falc~o et al. (1982). Analyses were carried out by gas liquid 
chromatography using a Hewlett Packard model 5730A equipped with a 
63Ni electron capture detector. For the quantification of the resi 
dues a glass column 2m x 2mm i.d. packed with 5%0V-I01 on Gas Chr~m 
Q 80/100 mesh was used. Column temperature: 200oC~ detector tempera 
ture: 300oC; injector temperature: 250oc and carrier (Ar./CH4) flow 
rate: 60 ml/min. Data were confirmed on a lm x 2mm i.d. glass column 
packed with 6%QF 1 + 4%SE-30 on Gas Chrom Q 80/100 mesh, the carrier 
flow rate being 40 ml/min. The average rates of recovery at fortifi 
cation levels ranging from 0.5 to 2.0 ppm were 91% for captan and - 
96% for folpet. The residues were determined after last application 
at O~ I, 3, 4 and 7 days and corrected according to the rate of re 
covery. The data were subjected to statistical analysis by the me[ 
thod of Timme and Freshe (1980). 

RESULTS AND DISCUSSION 

The residues data obtained for captan and folpet and their statisti 
cal analyses are summarized in Tables 1 and 2. All parameters indi[ 
Care that the application of the two fungicides in different ways 
caused markedly influence on the degradation behaviour after last 
spray. Captan sprayed at 7 days intervals showed more persistant 
residues than sprayed at 15 days intervals. The half-life periods 
(T/2) were 11,2 and 4.5 days for captan sprayed respectively at 7 
and 15 days intervals. Also, the degradation of folpet residues was 
influenced by the type of sprayer. The T/2 values were 4.9 and 7.0 
days for folpet sprayed by a knapsack sprayer and by a motorised 
knapsack mist-blower~ respectively. The different intercepts of 
folpet regression lines (A) are also a consequence of the different 
equipment used. 

The straight lines obtained for captan and folpet when sprayed at 
15 days intervals by plotting the logarithms of residues versus time 
are shown in Figure i. Based on coefficient of determinations (r 2) 
the dependence of the logarithm of residues on time was obviously 
demonstrated for both fungicides when sprayed at 15 days intervals. 
This shows dependent pseudo-first-order reactions for the degrada- 
tion behaviour of captan and folpet on tomatoes after repeated 
applications. These data are in agreement with FAO/WHO evaluation 
of some pesticide residues in food (1969) which showed that the 
initial level of folpet is reduced by one half within a week or two. 
Other fungicides, like dicarboximides showed a pseudo-first-order 
rate dependence on green-house tometoes, as reported by Cabras et 
al. (1985). Data show that in spite the difference of spray equippment 
used in application the residue pattern of folpet followed that of 
captan. In fact the slope of the degradation lines (B) and the de- 
gradation rates (K) for captan sprayed at 15 days intervals by using 
a motorised knapsack mist-blower were -0.068 and 0.156~ wherease 
they were -0.062 and 0.142 for folpet sprayed at the same interval 
by using a knapsack sprayer. In FAO/WHO evaluation of some pestici 
de residues in food (1970) it is stated that the main degradation- 
mechanism of folpet is pastulated to be the same as that for captan. 
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Figure 1. Degradation straight lines of Captan and 
Folpet on tomatoes 

O Captan sprayed 4 times at 15 days intervals by 
using a motorised knapsack mist-blower 

+Folpet sprayed 4 times at 15 days intervals by 
using a knapsack sprayer 

OFolpet sprayed 4 times at 15 days intervals by 
using a motorised knapsack mist-blower 
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Judging from the regression equation the residues at the 7-day pre- 
-harvest interval would probably not exceed significantly 1.36 ppm 
for eaptan and 1.73 ppm for folpet. The tenthlife period (T/IO) for 
captan varied between 14.7 - 37.2 days, wherease the one for folpet 
varied from 16.2 - 27.9 days. This indicates that even after the sa 
fety interval the presence of captan and folpet residues is to be 
expected. 
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