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Abstract

The efficiency of profenofos, carbosulfan and chlorfenapyr, was
evaluated against eggs, larvae, pupae and adults of the tortoise beetle
Cassida vittata Vill. inhabiting sugar beet fields in Kafr El-Sheikh Governo-
rate during 1999/2000 and 2000/2001 sugar beet growing seasons.
Data obtained revealed that when mortality rates were considered, pro-
fenofos and carbosulfan were the most efficient compounds on eggs, lar-
vae, pupae and adults of C. vittata. However, chlorfenapyr, demon-
strates a moderate toxic effect.

The side effects of the tested insecticides on the associated bio-
agents, viz. Coccinella undecimpunctata Reiche, Chrysoperla carnea
Steph. and Paederus alfierii Koch was studied. Unfortunately, profenofos
and carbosulfan demonstrate unacceptable toxic effect. Chlorfenapyr
was moderately effective either in controlling the insect pest or in its
side effect on the associated predators.

INTRODUCTION

Sugar beet, Beta vulgaris L. (Chenopodiaceae), is considered as the second avail-

able source of sugar rank next after sugar cane in Egypt. The tortoise beetle, Cassida

vittata de Viller (Coleoptera : Chrysomelidae), has become a notorious pest of sugar

beet in Egypt within the past decade.

Abo-Aiana (1991) mentioned that C. viftata reduced both crop quantity and

quality. El-Sebae et al. (1987) found that lannate alone had no reliable effect against C

vittata control, but mixtures of lannate/dimilin or lannate/sir-8514 were the most ef-

fective. Saleh (1994), Samy et al. (1992) and Hano (1983) stated that, some conven-

tional insecticides, i.e. pirimiphos-methyl, monocrotophos, profenofos, methomyl were

comparatively more effective against C. vittata under field conditions.
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The present work was carried out to evaluate certain conventional insecticides
against C. vittata infesting sugar beet plants at Kafr EI-Sheikh Governorate during two
successive sugar beet growing seasons. Meanwhile, the side effect of these insecti-

cides on certain predators were also estimated.

MATERIALS AND METHODS

Field studies were conducted at Farag El-Shamy village, kafr EI-Sheikh Governo-
rate during 1999/2000 and 2000/2001 seasons, to evaluate the effectiveness of

three insecticides for controlling C. vittata infesting sugar beet plants.

The experimental area was cultivated with sugar beet (Beta vulgaris L.) on 31-9-
1999 for the first season and on 15-10-2000 of the second season. Normal agricultu-
ral practices were applied. The experimental area was divided into four equal plots of
42 m? each, the treated and untreated plots were arranged in a complete randomized

block design.
The tested insecticides were :

1. Profenofos (Profecron 72 % ec.), O-4-bromo-2-chlorophenyl O-ethyl-S-propyl
phosphorothioate at rate of 750 cc/feddan.

2. Carbosulfan (Marshal 25 % wp.), 2,3-dihydro-2,2-dimethylbenzofuran-7-yl (dibuty-
laminothiomethyl carbamate) at the rate of 800 g/feddan.

3. Chlorfenapyr (Challenger 36 % sc.), 4-bromo-2 (4-chlorophenyl)-1-(ethoxyme-
thyl)-5- (trifluromethyl) pyrrole -3-carbonitrile at the rate of 180 cc/feddan.

Sugar beet plants were sprayed with the tested insecticides on 5th April 2000

for the first season and on 15th April 2001 for the second season.

To evaluate the efficiency of the tested insecticides against C. vittata, the re-
duction percentages in the population density were calculated according to the formula
given by Henderson and Tilton (1955). Data were analyzed by 1-way analysis of vari-
ance (ANOVA). The yielded corrected means were arranged according to Duncan’s mul-
tiple range test. Reduction percentages were calculated after 2, 3, 5, 10 and 15 days
after treatment. The mean reduction percentages were calculated on the overall mean

populaiion within 15 days. All insect stages (eggs, larvae, pupae or adults) were count-
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ed directly on ten plants/plot. The side effect of the tested insecticides against the as-
sociated predators, namely; Coccinella undecimpunctata (larvae and adults), Chrysoper-
la carnea (larvae) and Paederus alfierii (adults) were also tested by direct counting af-

ter 2, 3, 5, 10 and 15 days after treatment.

RESULTS ND DISCUSSION

A. Effectiveness of the tested compounds : The population densities of C.
vittata (immature and mature stages) were monitored on plant leaves. The mean num-
bers were about 78, 160, 65 and 53 in 1999/2000 season and 91, 166, 76 and 42 in
2000/2001 season for egg, larva, pupa and adult, respectively, Tables 1-4.

The integration of the data presented in Table 1, revealed that profenofos was
the most potent compound in reducing the population size of C. vittata eggs on sugar
beet plants. After two days from application, reduction percentage was 92.7 % for the
1st season, followed by carbosulfan and chlorfenapyr, which demonstrated reduction
percentages of 86.9 and 75.1 %, respectively. After 15 days (period of evaluation),
profenofos still showed the highest percent reduction for egg population (89.7 %), fol-

lowed by carbosulfan and chlorfenapyr, Table 1.

The same trend was observed for the 2nd season. Table 1 also showed the gen-
eral mean percent reduction in egg population of C. vittata during the two seasons. The
reduction percentages were 86.1, 82.9 and 78.3, respectively. Similar results were ob-
tained by El-Khouly (1998) who found that selecron was successful for controliing egg

stage of the tortoise beetle.

Number of larvae of the tortoise beetle and reduction percentages in treated
plots after insecticides application during 1999/2000 and 2000/2001 are presented in
Table 2. It appears from this table that the initial kill (after 2 days) were 85.7, 77.17
and 69.0 for the 1st season and 87.0, 81.5 and 75.5 % for the 2nd season, for profe-
nofos, carbosulfan and chlorfenapyr, respectively. Profenofos demonstrates after 15
days from application the highest reduction figures in the larval population of C. vittata
in both seasons. The reduction percentages were 83.4, 77.3 and 70.6 % for profeno-
fos, carbosulfan and chlorfenapyr, respectively. These results confirm those obtained

by Saleh (1994) who mentioned that laboratory and field studies revealed that pirimi-
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phos-methyl and profenofos were the most potent insecticides to the 3rd and 5th in-
stars larvae of C. vittata. El-Khouly (1998) stated that selecron was the most effective

insecticide against the immature stages of C. vittata.

The field trials data shown in Table 3, revealed that the organophosphorus com-
pound profenofos and the carbamate carbosulfan caused distinct pupal mortality rates
during both seasons tested when sprayed on sugar beet plants to control C. vittata.
The reduction rates expressed as percentages were 87.1, 85.9 %, respectively; the
general means of reduction percentages were 84.6 and 82.6 for profenofos and carbo-
sulfan, respectively compared with the insecticide chlorfenapyr, which was less potent.
Reduction percentages for pupal population were tabulated in table 3. It appears that
profenofos and carbosulfan caused high initial mortalities, while chiorfenapyr was the

least in this respect.

Table 4 demonstrates the population of the adult stage of C. vittata and percent
reduction in its population during 15 days after application of various insecticides in
sugar beet field. The organophosphate profenofos, the carbamate carbosulfan and the
pyrolle chlorfenapyr a new class of insecticides caused significant percentages of adult
mortality. The reduction percentages indicated that profenofos, carbosulfan and chlor-
fenapyr caused initial mortalities of 95.0, 93.3 and 89.2 % in 1999/2000 season. The
same trend was also obtained in 2000/2001 season. After 15 days of treatment, the
reduction percentages for C. vitfata aduits were 85.9, 84.1 and 81.1, for profenofos,
carbosulfan and chlorfenapyr, respectively. The general means of reduction percentag-
es were 84.9, 80.5 and 77.0 % after spraying on sugar beet plants for both seasons.
Organophosphate and carbamate seem to be the most promising for control of C. vitta-
ta adults. It appears that existence of high adult mortality levels for these compounds
is due to the higher sensitivity of adult individuals to organophosphate and carbamate
compounds (Saleh, 1994). Successful reduction in adult population by spraying infest-
ed sugar beet plants with selecron or marshal was also ascertained by Abo-Aiana
(1991) and Ali ef al. (1993). According to the aforementioned results, it can be con-
cluded that all the tested compounds demonstrate considerable toxic effects on the
tortoise beetle stages. Profenofos and carbosulfan were superior for immature and
adult stages. On the other hand, unfortunately the results in Table 5 indicate that pro-

fenofos and carbosulfan were the most toxic compounds against total predators fol-
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lowed by chlorfenapyr. These undesirable effects were obvious either for initial or resid-
ual toxicities during both seasons. The general means of reductions in the numbers of
total predators were 92.8 , 91.3 and 65.6 % for profenofos, carbosulfan and chlorfena-

pyr, respectively.

In general, it can be concluded that the organophosphate profenofos and the
carbamate carbosulfan were the most toxic compounds against the associated preda-
tors of the tortoise beetle C. vittata. However, they were very effective in controlling
the pest, but at the same time they were highly toxic to the associated predators.
Chlorfenapyr was effective in controlling the insect pest and had a moderate effect on

the predators.
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