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THE RESIDUAL CONTACT TOXICITY OF BAY SIR 8514 TO 
SPODOPTERA LITTORALIS L A R V A E  

K.R.S. ASCHER and MIRIAM ELIYAHU* 

The contact effect of residues on glass of the chitin synthesis inhibitor BAY SIR 
8514 against Spodoptera littoralis (Boisduval) larvae was investigated and probit- 
log dosage curves were established. The EDso for cumulative mortality up to the 
adult stage was 0.0017 g/m 2 for 100-mg and 0.004 g/m 2 for 200-mg larvae. The 
toxicity of BAY SIR 8514 through this route of administration was considerably 
higher than that of diflubenzuron found in previous work. 
KEY WORDS: BAY SIR 8514; diflubenzuron; chitin synthesis inhibitors; Spo- 
doptera littoralis larvae; contact with crystalline residues. 

I N T R O D U C T I O N  

In previous work  (4) it was demonstra ted that  the chitin biosynthesis inhibitor  

dif lubenzuron [1-(4-chlorophenyt)-3-(2,6-difluorobenzoyl)urea] exhibi ted its specific 

moult-disturbing effect  in Spodoptera littoralis (Boisduval) larvae inter alia through 
contac t  with its crystalline residues on glass. Several new compounds  related structur- 

aUy to dif lubenzuron have been developed recently by the chemical industry.  One of  
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these, Bayer compound BAY SIR 8514 (6, 7, 8, 12, 13) [1-(4-trifluoromethoxy- 
phenyl)-3-(2-chlorobenzoyl)urea] (according to Chemical Abstracts' usage, (2-chloro- 
N- [(4-trifluoromethoxy-phenylamino)-carbonyl] -benzamide), has been found by us to 
be somewhat more effective against S. littoralis larvae than diflubenzuron, both by 
feeding treated foliage and by topical application (5). To complete the picture, it was 
therefore deemed of interest to investigate the contact effect of BAY SIR 8514 
residues on glass, on S. littoralis larvae. 

MATERIALS AND METHODS 

Technical BAY SIR 8514, of 91.1% purity, was supplied by Bayer AG, West 
Germany. Ah insecticide-susceptible strain of Spodoptera littoralis was raised on 
alfalfa at 27~ and 65% R.H., as described by Ascher et al. (2) and Ascher and Mos- 
cowitz (3). 

S. littoralis larvae of two weight groups, 100 and 200 mg, were exposed in closed 
9-cm-diam. petri dishes for 90 min to one-day-old crystaUine BAY SIR 8514 residues 
obtained by swirling to dryness acetone solutions (0.67 mi) of the technical substance 
in the lower half of the dish (surface area 67 cm2). By this procedure the value of the 
concentration (g/100 mi) of the applied solution has the same numerical Value as the 
deP0sit (g/m2). Five larvae were put in one petri dish with eight replications per 
concentration in ah experiment which was repeated from tire (with the two lowest 
concentrations employed with 100-mg larvae) to seven times (all the other concentra- 
tions). AII the experiments were thus based on the treatment of between 200 and 280 
larvae of each size for every dosage. Following the exposure, the larvae were placed in 
groups of ten in cloth-covered glass jars (base diam. 7.5 cm, height 14 cm) containing 
alfalfa over sawdust, kept at 27~ Food was renewed and the insects were observed 
daily for injury and mortality, especially during moulting and the prepupal stage. The 
final criteria of toxicity were based on the percentage of normal pupae obtained and 
of normal adults emerging; the criteria are listed in Table 1. 

AH results were corrected according to Abbott's formula (1) to allow for injury 
or mortality among larvae exposed in untreated pet¡ dishes and then reared on alfalfa 
as described above. 

RESULTS AND DISCUSSION 

The results obtained following 90 min of contact with crystaltine BAY SIR 8514 
residues on glass of S. littoralis larvae subsequently reared on alfalfa, are reported in 
Table 1. If they are compared with those obtained in earlier work with diflubenzuron 
(4), the following differences are noted. 

lOO-mg larvae 
When considering mortality before the prepupal stage (criterion I), diflubenzuron 

was more active than BAY SIR 8514: the EDso was 0.13 g/m 2 for BAY SIR 8514 
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Fig. 1. T h e  contact effect of  czystalline residues of  BAY SIR 8514 on glass against 100-mg Spo-  
d o p t e r a  l i t tora l i s  larvae. 

Fig. 2. T h e  contact effect of  crystaUine residues of  diflubenzuron on glass against 100-mg S p o d o p -  
tera t i t t o ra l i s  larvae. (Drawn from data in Ascher and Nemny, ref. 4.)  

Fig. 3. T h e  contact effect of  crystalline residues of  BAY SIR 8514 on glass against 200-mg S p o d o p -  
tera l i t t o ra l i s  larvae. 

Fig. 4. T h e  contact effect of  crystalline residues o f  diflubenzuron on glass against 200-mg S p o d o p -  
tera l i t t o ra l i s  larvae. (Drawn from data in Ascher and Nemny, ref. 4.) 
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(Fig. 1) and 0.062 g/m 2 for diflubenzuron (Fig. 2). In other words, for larval-only 
mortality, diflubenzuron was about twice as active as BAY SIR 8514 against ]00-mg 
larvae on contact with crystalline residues on glass. However, for diflubenzuron this 
constituted the major portion of mortality attained, since comparatively little ad- 
ditional mortality set in later. The overall mortality up to the adult stage (crite¡ IV) 
due to diflubenzuron can thus be accounted for mostly by mortality du¡ moulting 
between larval instars before the orepupal stage (c¡ I). Curves drawn for crite¡ I 
and IV of diflubenzuron (Fig. 2) are very close and nearly parallel; both possess a steep 
slope (b = 4.38 and 4.75, respectively). On the other hand, the c¡ I probit-log 
dosage curve of BAY SIR 8514 (Fig. 1) had, in contrast with that of diflubenzuron, a 
very low slope (b = 0.36), but here additional mortality in the prepupal and pupal stages 
was conspicuous and the curve for crite¡ IV was somewhat steeper (b = 0.78). The 
EDs0 of the cumulative mortality up to the adult stage (criterion IV) for BAY SIR 
8514 (0.0017 g/m 2) was much lower ('~29 times less) than that of diflubenzuron 
(0.05 g/m2). Thus, in the final count, contact with BAY SIR 8514 residues is much 
more toxic for 100-mg larvae than is contact with diflubenzuron. 

200-mg larvae 
Although again the slope of the curve of the cumulative mortality up to the 

adult stage (c¡ IV) was much lower with BAY SIR 8514 (Fig. 3; b = 1.05) than 
with diflubenzuron (Fig. 4; b = 1.75), BAY SIR 8514 crystaUine residues were active 
by contactat  muela lower dosages (EDs0 = 0.004 g/m 2) than those of diflubenzuron 
(EDso = 0.026 g/m2), viz., a ratio of 1 : 6.5. 

All the results of contact with crystalline residues differ from those of topical 
application, by which BAY SIR 8514 was only about twice as toxic as diflubenzuron 
for S. littoralis larvae (5). 

Particle size is of extreme importance for the stomach toxicity of diflubenzuron 
(9, 10, 11). Thus, diflubenzuron crystals with ah average particle size <4 #m were 
much more active than those with a particle size of 4 - 10 q when ingested by 
larvae of Pieris brassicae; this increased activity of fine particles has been ascribed to 
better absorption in the insect's alimentary canal. It has also been stated that evapora- 
tion of acetonic solutions of diflubenzuron may give rise to coarse crystals and that, 
therefore, acetonic solutions of this compound should not be employed, e.g. in impreg- 
nating baits (11). These differences, however, do not hold true for the contact toxicity 
of diflubenzuron. Residues of diflubenzuron on glass prepared either from aqueous 
dilutions of the 5% liquid formulation of the 25% wettable powder (in which the 
average particle size is <5 #m), or from solutions of the technical substance in acetone, 
were equitoxic for larvae of S. littoralis (4). 
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