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ABSTRACT

Field experiments were conduced in 2001/02 and 2002/03 sugar-best
seasons at Sakha Agric. Res, Station aiming to study the efficacy of the bacterium,
Bacillus thuringiensis (Berl) and the fungus, Beauveria bassiana (Bals.) against
some sugar-beet insects. Insect population of sugar-beet mining moth, Scrobipalpa
ocellatefla (Boyd.) was reduced by 36.32 and 42.13% twenty days after treatment
when Dipel 2x was applied at a rate of 2.5 g/l. in season 2001/02 and 2002/03,
res7pecitlvey. More reductions were recorded using the fungus (Biofly) at a rate of 3 x
10" conidia/ml which gave 43.63 and 47.91%, twenty days after treatment in the two
seasons, respectively. R eduction inthe number of larvae and pupae of the sugar-
beet fly, Pegomyia mixta (Vill.) were 37.26 and 47.75 by using Dipel 2x while,
applying the plants by the fungus gave more reduction, 42.27 and 57.16%, in season
2001/02 and 2002/03, respectively. However, no significant differences in insect
reductions were found between the two in biocides. Fieid experiments indicated that
B. thuringiensis (Dipel 2 x) and B. bassiana (Biofly} could be used efficiently against
S. ocellatella and P. mixta in sugar-beet fields.

Obtained results clearly indicated that the torloise beetle, Cassida viftata
(Vill.} is not sensitive to B. thuringiensis and B. bassiana throughout the period of
study. Spraying of B. thuringiensis gave 14.91 and 16.42% reduction and B. bassiana
gave 2253 and 19.97% reduction in the two seasons, 2000/02 and 2002/03,
respectively.

INTRODUCTION

Sugar-beet and sugar-cane are the two main sugar crops in E gypt
and the world. Sugar-beet, Beta vuigaris L. is planted in Egypt in about
135.623 feddans and about 54.8% of this area is concentrated at Kafr EI-
Sheikh Governorate (Egyptian sugar crops Council, 2000). This crop is
subjected t o i nfestation with various i nsect pests which cause considerable
damage to the piants (Hammad, 1956, Hafez et al., 1970; Hosny et al., 1983;
Abo Saied Ahmed, 1987; Abo Aiana, 1991, Abd El-Ghany, 1995; Abd EI-
Kareim and Awadalla, 1998; El-Khouly, 1998; Talha, 2001 and Shalaby,
2001).

Sugar beet mining moth, Scrobipalpa ocellatelfa (Boyd.), sugar beet
fly, Pegomyia mixta (Vill.) and sugar beet beetle, Cassida vittata (Vill.) were
found to be the most abundant insects in sugar beet fields at Kafr Ei-Sheikh
region (Metwally et al,, 1987). These insects can cause a significant decrease
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in plant foliage, root yield and root sugar content (Hosny et al., 1883 and Abo-
Saied Ahmed, 1987).

The idea of insect pest control using micro-organisms, so called
microbial control, dates back to the middle last century (Steinhaus, 1949),
Recently, studies on applied control of insects by entomogenous bacteria,
viruses and fungi have received a considerable attention (Jagues, 1970;
Smith and Prior, 1980; Mulla et af., 1982; Wulf, 1983; Tuan, 1995; Gomaa,
1998 and Metwally, 2000).

“ The present study was carried out for two successive seasons,
2001/02 and 2002/03 at Sakha Agric. Res. Station under field condition to
evaluate the efficacy of the fungus, Beauveria bassiana (Balsamo) (under the
commercial name Biofly) and the bacterium, Bacillus thuringiensis (Berl.)
(Dipel 2x) to control sugar-beet mining moth; S. ocellatella, sugar beet fly, P.
mixia and sugar-beet beetle, C. vittata.

MATERIALS AND METHODS

Efficacy of two biocide preparations were tested under field condition
against sugar-beet insects in 2001/2002 and 2002/2003 seasons. These are
Dipel 2x (6.4% WP, 32000 1U) having Baciflus thuringfensis and Biofly (3 x 107
conidia/ml) having Beauveria bassiana. The experimental field was divided
into 9 plots (3 treatments x 3 replicates), each plot measured 1/50 fed.
Raspoly sugar beet variety was sown on 15 November in both seasons and
all agricuftural practices were followed without insecticides. When sugar beet
plants reached 4 month-old, the plants were treated with Dipel 2x at a rate of
2.5 g, and Biofly at a rate of 3 x 107 conidia/ml, using CP3 Knapsack sprayer.

The efficacy of treatments was based on the number of survived
larvae and pupae of S. ocellatella and P. mixta and larvae, pupae and adults
of C. vittata on 10 plants/plot at 5, 10, 15 and 20 days after application
compared with the control.

Reduction percentages in population densities were calculated
according to Abbott equation (1925). Statistical analysis of variance were
done after Duncan (1955) and Snedecor, 19886).

RESULTS AND DISCUSSION

1. Sugar-beet mining moth, Scrobipalpa ocellatella (Boyd.):

Data in Table (1) show the reduction of S. ocellatella larvae and
pupae after treating sugar-beet plants with the bacterium, B. thuringiensis (2.5
g/l) in season 2001/02 ranged from 25.91 to 51.23% with average reduction of
36.32% reduction. Treat:ng the plants with the fungus, B. bassiana with a
concentration of 3 x 107 conidia/m! caused higher effect, as the fungus was
capable of reducing the population densities by 33.71, 57.31, 43.28 and
40.22%, 5,10, 15and 20 days after treatment with an average of 43.63%
reduction. .
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Table (1): Effect of treating sugar-beet plants with B. thuringiensis and the fungus, B. bassiana on the population
density and the percentage of reduction of S, ocellatella larvae and pupae.

00z ‘Azenuer ‘(1) 62 “Aun einosue 198 By T

No. of insects/10 plants at days after application Average
Year Treatment 5 10 15 20 reduction
No. Reduction%| No. |Reduction% No. Reduction %) No. | Reduction %
Control 23.66a - 2133 a - 259%9a - 23.31a - -
2.5 g/l
. . 17.13b 2591 12.22b 51.23 1866 Db 35.99 17.31b 32.14 36.32
B. thuringlensis
3 x 10" conidia/ml
1591 ¢ 3371 9.55¢ 57.31 13.39¢c 43.28 1462b 40,22 43.63
2001/02 B, bassiana
Control 1431 a - 19.22a - 2332a - 2134 a - -
2.5 g/
. 11.66b 29.21 10.26b 43,22 11.22b 52.92 10.28b 43.18 4213
8. thuringfensis
3 x 10" conidia/mil
X ' 9.99b 3233 |8a6c| 5192 |1021b| 5623 |[997b| 5110 47.91
2002/03 |B. bassiana

In a column means followed common letter are not significantly different at the 5% levet by DMRT.
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In 2002/03, the effect of treating the sugar beet plants with B.
thuringiensis ranged from 29.21 to 52.92 with an average reduction of
42.13%, while the fungus gave more effect, ranging between 32.33 to 56.23%
with an average of 47.91%.

These results are in agreement with those of El-Sufty (1978) and
Mansour (1999) as they found that B. bassiana was effective against
Scrobipalpa occellatella and caused a significant reduction in larval population

2. The sugar beet fly, Pegomyia mixta (Vill.):

Table (2) reveaied that application of Dipel 2x was effective and
reduced the population density of larvae by an average of 37.26% whereas
Biofly gave 42.27% reduction in the first season 2001/02. In 2002/03 season,
both Dipel 2x and Biofly were more e ffective and caused higher reductlon
4775 and 54.16%, respectively. The higher reduction occurred between 10"
and 15" days after treatment. Comparing these results with those obtained for
the beet mining moth, it appears that the two biocides are more effective
against P. mixtathan S. ocellalelia. However, control of the two insects by
these biocides was satisfactory.

The above results are in agreement with those of Mansour (1989)
and Shalaby (2001) in a similar study, as they found that the biopreparations
of the two compounds were effective against P. mixta and caused a
significant reduction.

3. The tortoise beetle, Cassida vittata (Vill.):

Data in Table (3) indicate that treating sugar beet plants by the
bacterium gave 14.91% as an average reduction in 2001/02, while, the fungus
gave 22.53%. T hese results are insufficient when compared to those of S.
ocellatella and P. mixta.

Data of 2002/03 took nearly the same trend. The reduction in C.
vittata population was low, 16.42, 19.97% when the bacterium and the fungus
were applied at concentration of 2.5 g/L, 3 x 10’ conidia/ml, respectively.

Abo-Aiana (1991) indicated that the fungus, B. bassiana was not

virulent against C. viflata larvae, since larval mortality ranged between 4.4
and 26.8% depending on the fungus concentration.
El-Khouly {1988) evaluated the efficacy of Dipel 2x-against different stages of
C. viftata and found that Dipel 2x reduced the egg population by 49.39 two
days after application. In a similar study, Shalaby (2001) found that Dipel 2x
reduced C. vittata by 27.78%.

These results are promising in controlling these key pests of sugar-
beet plants. Furthermore, using these biocontrol agents are safe to human-
beings, animalis and environment. On the other hand, biocides are less
harmful to natural enemies than insecticides (Metwally, 2000 and Shalaby,
2001).
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Table (2): Effect of treating sugar-beet plants with, B. thuringiensis and the fungus, B.bassiana on the population
density and the percentage of reduction of P. mixta larvae and pupae.

No. of insects/10 plants at days after application Average
Year Treatment 5 10 15 20 reduction
No. Reduction %| No. Reduction % No. Reduction % No. Reduction %
Control 2524 a - 28.62a - 25.64 a - 2331a - -
D & gl
b001/02 gi_thur,ingiensis 20.35b 13.14 13.13b 49,52 14.11b 38.36 1297 b 48,03 37.26
x 10 conidia/mi
5 bassiana 19.29h 2222 12.92b 52.33 11.00¢ 43.22 10.29b 51.33 4227
Control 25.92 a - 24.34 a - 2892 a - 26.90a -
2.5 g/l
b0o2/03 8. lhucfnglbnsis 21.02b 16.92 2.31b 56.62 8.18b 59.26 10.22b 58.22 47.75
[3 x 10" conidia/ml
lo. bassiana 20.19b 18.98 833b 7222 422¢ 64.22 11.00b 61.23 57.16

in a column means fotlowsed common letter are not significantly different at the 5% level by DMRT.

Table {3): Effect of treating sugar-beet plants with B. thuringiensis and the fungus, B. bassiana on the population
density and the percentage of reduction of C. vittata larvae and pupae..

vooz ‘Asenuer ‘(1) 62 “mun einosuep 198 by

No. of insects/10 plants at days after application Average
Year Treatment 3 10 15 20 reduction
No. Redl;‘ction No. Reduction % No, Raduction % No, Reduction %
Control 253.62a - 2690.06a - 277.31a - 2700a - -
2.5 0N .
2001/02 {B. thuringiensis 22361b 12.31 210.22b 15.91 200.60 ¢ 18.22 24066 ¢ 13.22 14 .91
3 x 10" conidia/mi
5. bassiana 211.02¢ 19.22 198.22¢ 23.33 165.00d 26.31 20067 d 21.29 22.53
Control 205.91 a - 210.31a - 225.22a - 240.62 a - -
. RS5gn
0002103 |5, thuringiensis 185.66 b 8.20 1789.33 ¢ 19.22 189.31b 20.33 190.55¢ 17.93 16.42
3 x 107 conidia/ml -
B bassiana 180.31¢ 6.28 155.33d 23.34 14366 ¢ 26.34 168.09d 23.92 19.97

In a column means followed common letter are not signiiicantly different at the 5% level by DMRT.
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