BIOLOGIA (BRATISLAVA) 39, 2, 129—135, 1984

THE EFFECT OF FOUR SELECTED PESTICIDES ON THE BEHAVIOUR
OF CATERPILLARS IN SCOTIA SEGETUM DEN. ET SCHIFF.

Tudovit Weismann, Lydia Svatardkovd, Zbysek Sustek*
Institute of Experimental Biology and Ecology, Slov. Acad. Sci., CBES,
814 34, Bratislava, Czechoslovakia

Weismann, [., Svatarakovéd, L. Sustek, Z., The effect of four selected
pesticides on the behawjour of caterpillars in Scotiz segetum Demn. et
Schiff. Biol6gia [Bratislava) 39, 120—135, 1984,

The caterpillars in S. segetum were reared from 2nd instar with se-
misythetic diet intoxicated with different doses of four pesticides, viz.
Temic G 10, VUOAgt 282, Dyfonate 10 G and Furadan ¢ 10. In all cases, the
caterpillars manifested symptoms of intoxication like a inhibition of growth,
a decrease in pupae weighls, an increase in the number of defect indi-
viduals and an increase of unemerged pupae. The Ffinal effect of the in-
toxication is retarded frequently into the later development stages. All
effects of the intoxications are closely correlated in the caterpillars stu-
died. The most effective pesticides appesr to be Furadan and Dyfonate
in higher doses.

The use of pesticides represents one of the negative factors which can
affect the development of living non-pest organisms, the continuity of trophi-
cal chains in ecosystems and their stability with all possible fatal consequences
in the ecomomy and in the health of human population. The knowledge of
reactions of non-pest organisms on the newly developed or introduced pesti-
cides 1'*epres-ents an important precondition of a prevention against their
possible negative consequences. The aim ol the present paper is to demonstrate
the reactions of caterpillars of Seotia segeium Den. et Schiff. on four
selected pesticides, viz. Temic G 10 (10 % albicarb, a product of Union Car-
bide Europe SA), VUAgT 282 [5 Y% chlorigophos, a product of Research Inst.
of Agricultural Techneology), Dyfonate 10 G (10 % phonophos, a product of
Stauffer Chemical SA, Geneve) and Furadan G 10 (10 % carbofuran, a pro-
duct of FMC Chemical SA). The reasons [or the choice of these pesticides
were: the actual extensive application of Furadan, Dyfonate and of Temic in
agriculture and the prevention of unadvisable effects of newly developed
pesticide VaAgT 282.

Material and methods

All caterpillars used in the experiment were reared from the 2nd instar to the
pupae or to adults respectively. The methods of rearing and of preparing the semi-
synthetic food substrate were described in details hy Weismann and Svatara-
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kovda (1873). The water solution of the lested pesticides was added into the semi-
synthetic diet in such quanta to each 250 g of the diet to it contain the following doses,
viz. 0.01 Y% Temic G 10, 0.1 % Temic G 10, 0.01 % VUAgZT 282, 0.01 % Dyfonate 10 G,
0.05 % Dyfonate 10 G, 0.01 % Furadam G 10, 005 % Furadan G 10. Ail caterpillars
of each variant were weighted together in 2 days intervals. In each vamiant, 30 ca-
terpillar were initially.

The speed of growth of the catempillars is characterized by the logistic formula:

M
where M, is the weight of a caterpillar in the day t, M is the average weight of a ma-
ture caterpillar, e is basis of natural logarithms, a is the parameter characterising the
exponential phasis of the growth, r is the parameter characterizing all factors inhi-
biting the growth, t is the time (in days) from the start of t.he experiment. The para-
meter a was estimated by the formula:

My =

M — Mi
Mo '

where M, represents the average weight of a caterpillar at the sStart of the expeni-
ment, M; represents the average weight on the day i (1 = 1, 2, .... t]. The value
of i was approximated by the iteration. The parameter r was estimated by the formula:
1in M — 1n Mo

e

For the evaluation of other data the linear regresion was used.

a = dn

Results

The growth curves (fig. 1—2) show that all doses of all pesticides tested
caused a considerable decrease in average weight of the caterpillars and that
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Fig. 1. The growth curves of the intoxicated caterpillars in S.segetun and of the
caterpillars in the controle. (C = controle, T .01 = Temic G 10 0.1 %, T. 1 = Temic
G 10 0.1 %; V .1 = VUAgT 282 0.01 %; V .1 = VUAgT 282 0.1 %, ordinate = average
weigth of caterpillars in grams, abscisa = time in days.)
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Fig. 2. The growth curves of the intoxicated caterpillars in S. segetum and of the
caterpillars in the controle. D. 01 = Dyfonate G 10 0.01 %; D. 05 = Dyfonate G 10,

0.05 %; F. 01 = Furadan G 10 0.01 %; F. 05 — Furadan G 10 0.05 %: other symbols
as in fig. 1.)
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Fig. 3—4. Influence of four pesticides tested on the head capusula with width of the
caterpillars in Scotia segetum (ordinate — head capusula with, other symbol as in

fig. 1].
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thay prolonged the length of development for 3—6 days. The mutuai difie-
rences in the influence of individual doses on the weigth seem to be unszizni-
ficant with the exception of ViAgt 282 in 0 in 0.01 % and 0.1 % solution (fig.
1). However, thay are significant when comparing the development length (fig.
1—2) and the head width (fig. 3—4) in all cases. Consequntly the increasing
doses caused also a considerable decrease in the average pupal weights [fig.
3]). However, the large standard deviations of the pupal weights indiczte
a great individual variability in the reactions of caterpillars on intoxi-ziion
and rather different degree of resistence to the toxins in individual czier-
pillars.

The decrease in the pupal weights is closely correlated with the increase in
number of the defective individuals [both pupae and adults as well) and swith
the increase of number of unemerged pupae (fig. 3). A deep influence rﬁ the
intoxication is indirectly demonstrated also by the delay of the pupationy and
by the length of the pupal stage [fig. 6]. The close relation was observedialso
between the decrease of pupae veight and the number of healthy adul:s. Ac-
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Fig. 6. Relations of the delav of the

Fig. 5. Relation of the percentage of
the healthy adults of S. Segetum and of
relative decrease in pupal weight, (ordi-
nate = percentage of healthy adults (H),
abscisa — relative decrease in pupal
weight in %).
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aranged succesively according to the degree of their effect on the develop-
ment in the following way: Temic G 10—0.01 %, Temic G 10—0.1 %, VOUAET
262—0.01 %, Dyfonate 10 G—0.01 %, Furadan G 10—0.01 Y%, Furadan —0.05 %,
Dyfonate 10 G—0.05 % and VUAgT 282—0.1 Y.
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Fig. 7. Relation of numbers of healthy and defective individuals in Scotia segeium
and of the decrease in average pupal weight [IND = number of individuals, m =
average pupal weight in grams, A = hetlthy adults, DA = defective adults, U =
unemerged pupae, DP = defective pupae, D = dead larvae, s,, = standard deviation

of pupal weight, other symbols as in fig. 1).



Table 1

Regression of the biomass growth and head cappsula growth in intoxicated larvae
in Scotia segetum

Praeparate C%};c' Average biomass of the larvae g A‘f;:gec:gg&?a OIL;E’E
0.6740
Controle — M = T oxp. (17526 — 02953 0 1 = 0.95561 +0.05252 1
0.5220
Temic 0.01 m = T exp. (1.6844 — 0.2767 1] 1 = 1.00454 +0.04974 1
0.4950
Temic 0.1 M = T exp. (13913 — 023071 1 =1.02201+0.03625 1
0.5898
VOAgt 282 | 001 | m = T mosne —ozagery | L= 1-12807+0.03153 1
0.4300
VOAgt 282 0.1 M = I} exp. (10315 — 0.22281] 1 =1.01113+0.03162 1
0.5295
Dyfonat 0.01 M = ¥ exp. (16779 — 0.29108 ] 1=112217+40.02902 1
0.4871
Dyionat 0.05 m = 7 exp. (16133 — 0.26031) 1= 1.18143+0.02257 1
Furadan 001 | m = L 1 = 1.08663+0.0237¢ *
1+ exp. (1.5526 — 0.2420t)
Furadan 0.05 m = Dok 1 = 1.23871—0.01033 1
1+ exp. [1.3494 — 0.19101)

t = time in days, 1 = head cappsula width, m = biomass.

Discussion

Irrespective the relatively low toxicity of the 0.01 % and 0.1 % doses of
Temic G 10 and of the 0.01 % doses of VUAgT 282 as indicated by the low mor-
tality of the caterpillars in S. segetum, the main effect of all insecticides
iested appears to be retarded to pupal or to imaginal stages. So, even intro-
ducing rather small guantums of these substances into ecosystems seems to
be capable of calling forth serious changes in the development of living orga-
nisms. As indicated by the large number of unemerged pupae and of defective
adults ,these changes might occur in nature fully unpredictably with the de-
lay due to a high degree of dilution of pesticides.

From the practical point of view the use of Furadan G 10 and Dyfonate
10 G is to be treated as rather noxiocus. This is in the case of Furadan G 10
due to its high toxicity, in the case of Dyfonate 10 G due to high toxicity of
its higher doses, and due to a possible hyperdosage in practice.

From another point of view, the large scale of variability of the pupal
wights in intoxicated caterpillars indicates a high degree of resistance in
a part of the caterpillars and consequently the possibility of a selection of
resistant populations of Scotia segetum during a space of time.

Translated by authors
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VPLYV STYROCH VYBRANYCH PESTICIDOV NA VYVO] HUSENIC SCOTIA
SEGETUM DEN. ET SCHIFF.

Ludovit Wetsmann, Lydia Svatardkova,
ZbySek Sustek

Huasenice Scotia segetum sa chovali od I1. instaru ma polosyntetickej potrave Into-
xikovanej réznymi ddvkami Styroch pesticidov, Temicu G 10, VUAgT 282, Dyfondtu
10 G a Furadanu G 10. Vo v3etkych pripadoch hidsemice vykazovall priznaky intoxi-
kécie, ako spomalenie rastu, pokles vahy kukiel a vzrast vyskytu defektnych jedincov
a nevyliahnutfch kukiel. Kone&ny wvplyv intoxikédcie bol fasto posunuty do neskoriich
vyvojovych Stadil. Vietky prejavy imtoxikaécie boli v azkem vztahu, Ako mnajtoxicke]si
sa ukézall Furadan G 10 a vy38ie dévky Dyfonatu 10 G.

Doélo 15. B, 1983

BIMAHWE UETHPEX M3BPAHHBIX IIECTHIIMIOB HA PA3BUTHE I'YCEHIIL
SCOTIA SEGETUM DEN. ET SCHIFF.

Jhogosur Badcmamm, Jumaus IIsaTapakona, 36umer Hlycrex

Fycenwmm Scotia segetum IHTAaIECh C BTOPOH BOSPACTHOH CTATME HA NOJYCHHTETHYECKOH
AMIme HHTOKCHIMDOBAHHON DASHHIMM NO3AMM Yerhipex necTUnupmos, Temic G 10, VUAgT 282,
Dyfonat 10 G u Furadan G 10. Bo Bcex cnyuasx TYCeHHIN oGHADYKHBANH TPH3HAKH HHTO-
KCHKAUE}X KaX 3aAMEMJIeHHe DOCT4d, CHIDKEHHE MACCHl KYKOJOX W TIOBENTEHHE BCTPEYAEMOCTH
zepeKTHEIX HHIMBHIYYMOB H HEBLUIYIUIEHHHIX KyKoZox. OKOHYATENBHOE BIAMAHHE HHTOKCHKALMK
f5L10 WACTO TEPEeNBHHYTO B bOJNee TO3gHde CTANHE DAa3BHTHA. BCE IPOABISHHA HMHTOKCHKALMH
fEAK B TecHOM OTHOmEeRHH, CaMBIMH TOKCH4eCKUMH mokasanucs Furadan G 10 u Becmue 108ui

Dyfonat 10 G.



