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ABSTRACT: This work was conducted at Hamidia village, Kafr El-Sheikh
region and the laboratory of sugar beet department, Sakha Agricultural
Research Station during two seasons, 2008/09 and 2009/10, to study the
seasonal abundance of the braconid parasitoids on Scrobipalpa ocellatella
and Pegomya mixta during three sugar beet plantations (August, September
and October plantations) and the side effects of insecticides on the
parasitoids. In the first and second plantations, numbers of Opius nitidulator
on Pegomya mixta increased to reach their maximal by the end of season. In
the third plantation, the parasitoid recorded maximum numbers in April and
May. The third plantation (December plantation) produced the highest
population density of O. nitidulator number (Av. of = 17.67 parasitoids/40
double strokes). Two peaks of parasitism occurred during the first season;
the first one in October and the second one in April at 17.0°C & 67.5 RH% and
19.0°C & 62.5 RH%, respectively. In the second season, the two peaks were
recorded in November and April with 18.3°C & 63.9 RH% and 17.2°C & 60.2
RH%, respectively. The highest population density of Agathis sp. on
Scrobipalpa ocellatella was recoded on the third sugar beet plantation.
Agathis sp. started with a low population density and gradually increased
until reached its maximum in June. There were two peaks of parasitism
percentage during the first season, and three peaks in the second one. A
drastic drop in the population density of O. nitidulator occurred as a result of
spraying with Bassoden 68 EC, Thomithion 50 EC, Diptrex 80% WP for
controlling sugar beet insect pests. After two or five days, all treatments
(Marshal, Selecron and Lannate) caused 100% reduction in Agathis sp.
numbers except Lannate which caused 92.86% reduction after five days.

Key words: sugar beet moth, sugar beet fly, braconid parasitoid,
insecticides
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INTRODUCTION

All insects have natural enemies which attack one or more of their life
stages and the insects may become pests when natural enemies fail to
regulate them (Janyce, 1996). Sugar beet plants are attacked by many insects
form seed germination up to maturity and harvest (Youssef 1994, Shalaby
2001, Mousa 2005, Amin et al. 2008, Abou El-Kassem 2010 and Bazazo 2010).

Strategies of insect pest control in sugar beet depend on applying
Integrated Pest Management (IPM) program, to avoid the hazardous effects of
insecticides on the final products and on the environment (Norwood 1990
and Barbash and Resek 1996).

Fortunately, the sugar beet ecosystem has several natural enemies that
should be wisely conserved to keep the natural balance in the fields (Ewais
1990, Babusnskina 1996, El-Zoghaby 1999 and Talha 2001).

In Egypt, the status of insect parasitoids in sugar beet fields was studied
by several authors using Trichogramma to reduce the lepidoterous insects
(e.g. Hassan 1993, Shalaby 2001 and Mesbah et al 2004). Mousa (2005), Amin
et al. (2008) and Abou El-Kassem (2010) studied some ecological aspects of
the parasitoid, Opius nitidulator Nees. Also, Bazazo 2010 surveyed 38
parasitoid species, belonging to 20 hymenopterous families, from sugar beet
fields.

This study was done to evaluate the role of the two parasitoids; Opius
nitidulator Nees and Agathis sp. attacking larval stage of each of Pegomyia
mixta Vill and Scrobipalpa ocellatella Boyed. Also, the side effects of some
chemical pesticides on the populations densities of the two parasitoids were
investigated at sugar beet fields at Kafr EI-Sheikh region during two
successive seasons; 2008/09 and 2009/10.

MATERILAS AND METHODS

This work was conducted at Hamidia village Kafr El-Sheikh region, and
laboratory of sugar beet department, Sakha Agricultural Research Station
during two seasons, 2008/09 and 2009/10.

1. Population fluctuations and parasitism percentages of Opius
nitidulator (Ness) and Agathis sp. on sugarbeet fly, Pegomya
mixta Vill and sugar beet moth, Scrobipalpa ocellatella larvae
and pupae:

Sugarbeet, Pleno variety was sown in three successive plantations; first
of August, October and December in both seasons, in about one feddan for

each date. Normal agricultural practices were followed without any
pesticides. Sweep net samples started one month after sowing and
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continued monthly till harvest. Each sample was represented by 40 double
strokes. The catch was anaesthetized in the net using a piece of cotton
saturated with ether and introduced into glass jars tightly closed, and
transferred to the laboratory to monitor and then the catch collect the
emerging parasitoids.

To study the parasitism percentage, leaves infested by P. mixta blotches
were collected from the field. These leaves were placed into a carton box and
leaves were separated among each other with paper sheets. Every day, the
leaves were examined to collect pupae, which were individually put into
glass tubes provided with moistened cotton wool and the emerging
parasitoids were collected and counted to calculate the parasitism
percentage.

In the case of Agathis sp., the larvae of S. ocellatella were collected from
sugarbeet fields throughout the period of study and transferred to the
laboratory, counted and kept in glass containers covered with muslin and
provided with sugarbeet crowns. When the larvae formed into pupae, every
one was put into a glass tube and closed with cotton until emergence of
parasitoids or adult insect, and then the parasitism percentage was
calculated.

2. The side effects of insecticides on parasitoid populations:

To study the effect of insecticides on parasitoid populations, one feddan
was cultivated with Pleno sugar beet variety on the first of October and first
of December (one half feddan each), as those plantation dates are subject to
high insect infestations. All agricultural procedures were applied. When the
peak of P. mixta occurred, three pesticides were applied; Bassoden 68% EC
(diazinon) (250 m1/100 LW), Thomithion 50% EC (fenitrothion) (1 litter/fed) and
Diptrex (trichlorfon) 80% WP (1 kg/fed). The fourth treatment was left without
any insecticides (control). Samples were taken 2, 5, 7, 10 and 15 days after
insecticide applications using sweep net (40 double strokes) to determine the
number of Opius parasitoids. The same work was done for Agathis sp. in the
late time in December plantation using Marshal, Selecron and Lannate at
rates of 600 g/fed, 750 ml/fed and 300 g/fed, respectively.

The reductions in populations were calculated using Henderson and
Tilton (1955) equation as follows =

. . Tax Ch
% Population reduction = IOOx(l— 4 ]

ThxCa
Where:
Ta: Population in treated plots after treatment.
Th: Population in treated plots before treatment.
Ca: Population in control after treatment.
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Cb: Population in control before treatment.

RESULTS AND DISCUSSION
1. Population fluctuations and parasitism percentages:

1.1. Opius nitidulator on Pegomya mixta:

Data in Table (1) show the population fluctuations of O. nitidulator during
two seasons, 2008/09 and 2009/10 in the first plantation (August plantation).
In the first season, no parasitoids were found during September, October and
November. In December, 3 parasitoids/40 double strokes were found and
then the parasitoids increased until the end of this plantation (10
parasitoids/40 double strokes in February). In the second season, the
parasitoid appeared in November. In both seasons, the parasitoid recorded
the highest number during January and February.

In the second plantation (October plantation), no parasitoids were
recoded in the first sample during first season and no parasitoids were
recoded in the first and second samples during second season. The highest
numbers of O. nitidulator were recorded in March and April during the two
seasons.

In December plantation, data recorded the first appearance of O.
nitidulator in the first sample, with 6 individulas/40 double strokes during
both seasons. Then, the parasitoid numbers increased until reached its
maximum in April (32 individuals) during the first season and in May (30
individuals) during the second season.

Generally, data showed that the third plantation (December plantation)
produced the highest population of O. nitidulator number (17.67 parastods/40
double strokes as an average of both seasons).

Table (1): Population fluctuations of the larval parasitoid, Opius nitidulator on
Pegomya mixta in sugar beet fields at Kafr EI-Sheikh region.

No. of adult parasiotoids/40 double strokes Weather factors

e

s Augugt Octobgr Decemper oc RH%

I= plantation plantation plantation

(o]

é (2] o (o] o (2] o (o] o (2] o

=2 < o . 4 o . Q o . 4 o Q o

E|8|8|%|8|8|z|8|g|%2|8|8|8]|8

] o o < o o < o =t < =t o o o

N N N N N N N N N N

Sept. 0 0 - - - - - - 195 | 258 | 60.0 | 615
Oct. 0 0 - - - - 17.0 | 236 | 675 | 52.8
Nov. 0 1 0.5 0 0 0 - - - 145 | 183 | 653 | 63.6
Dec. 3 6 45 1 0 0.5 - - - 145 | 155 | 65.3 | 64.3
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Jan. 9 11 |100| 6 8 7.0 6 6 6.0 | 134 14.7 65.0 | 69.3
Feb. 10 11 |105| 9 17 {13.0| 19 12 | 155 | 15.2 16.9 | 70.0 | 69.0

Mar. - - - 19 28 | 235 29 17 | 23.0| 14.6 17.0 | 62.1 | 70.0
Apr. - - - 19 29 | 240 | 32 29 |30.5| 19.0 17.2 62.5 | 60.2
May - - - - - - 16 30 | 23.0| 20.7 19.6 | 58.8 | 68.4
June - - - - - - 9 7 80 | 263 | 220 | 625 | 56.1

Mean | 3.67 | 4.83 | 4.17 | 9.00 (13.67|11.33|18.50(16.83|17.67| 17.47 | 19.06 | 63.90 | 63.52

1.2. Agathis sp. on sugar beet moth, Scrobipalpa ocellatella:

Data in Table (2) show the population fluctuations of the larval parasitoid,
Agathis sp. on S. ocellatella during two seasons. In the first plantation, no
parasitoids were recorded in September during two seasons. The highest
number of the considered parasitoid was recoded in February (6
individuals/40 double strokes) during the second season, but in the same
month, the parasitoid was absent in the inspection sample in the first
season.

In the second plantation, the highest number of the larval parasitoid,
Agathis sp. was recorded in April with 22 individuals/40 double strokes
during second season 2009/10, while in the first one, it was recorded as 16
individuals in the same month.

Data show that the highest number of this parasitoid was recoded in the
third sugar beet plantation. Agathis sp. started with low numbers and
gradually increased until reached its maximum in June with 31 and 36
individuals in 2008/09 and 2009/10 seasons, respectively.

Table (2): Population fluctuations of the larval parasitoid, Agathis sp. on
Scrobipalpa ocellatella in sugar beet fields at Kafr EI-Sheikh

region.
No. of adult parasiotoids/40 double strokes Weather factors

e

€ August

g g . Octob_er Decemper oC RH%

s plantation plantation plantation

c

o o) o o) o o} o o} o o) o

S 14 o : 4 o : < o : < o 14 o

© [o0] (2] > [e9] [o2) > [co) D > [co) (2] [e9] D

w1 818|188 <|]8] 8] ¢ ] 3 S S

N N N N N N N N N N
Sept.| O 0 0.0 - - - - - - 19.5 | 258 | 60.0 | 615
Oct. 2 1 15 - - - - - - 17.0 | 23.6 67.5 | 52.8
Nov. 2 4 3.0 2 1 1.5 - - - 14.5 18.3 65.3 | 63.85
Dec. 0 1 0.5 0 0 0.0 - - - 14.5 15.5 65.3 64.3
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Jan. 3 2 2.5 0 0.0 0 1 05 | 134 | 147 | 65.0 | 69.3
Feb. 8 4.0 6.0 3 25 | 152 | 169 | 70.0 | 69.0
Mar. - - 7.0 11 17 | 140 | 146 | 17.0 | 62.1 | 70.0
Apr. - - 16 22 [ 190 16 18 | 17.0| 19.0 | 17.2 | 62,5 | 60.2
May - - - 22 20 | 21.0| 20.7 | 196 | 58.8 | 68.4
June - - - 31 36 | 335| 263 | 22.0 | 625 | 56.1
Mean | 1.63 | 2.67 | 1.92 | 4.67 | 6.50 | 5.60 [13.67|16.00|14.75| 17.47 | 19.06 | 63.90 | 63.52

2. Parasitism percentage:

2.1. Opius nitidulator on P. mixta pupae:

Results in Table (3) show the numbers of O. nitidulator emerging from P.
mixta pupae during two seasons; 2008/09 and 2009/10 as affected with two
weather factors; temperature (°C) and relative humidity (RH%). Data present
two peaks of parasitism percentage during the first season (2008/09); the first
one in October (15.38%) and the second one in April (19.62) at 17.0°C & 67.5
RH% and 19.0°C & 62.5 RH%, respectively.

In the second season, parasitism percentage recorded two peaks also, in
November (25.00%) and in April (16.33%) with 18.3°C & 63.9 RH% and 17.2°C
& 60.2 RH%, respectively.

Table (3): Parasitism ratios of Opius nitidulator on Pegomya mixta in sugar
beet fields at Kafr EI-Sheikh region during two seasons.

= 2008/09 2009/10

=

(@]

S lle los| E| o s | g5| E| o

£ B_gggﬁ =1 2 |5k¢s ‘SE = > N

= S Lw T = S S I

e 2F3 58|78 5| = |2E3| g3 S| E e

B = a | F = o =
Sept. | 19 | 0 | 000|195 | 600 | 21 0 | 000 | 258 | 615
oct. | 13 | 2 |15.38| 170|675 | 10 0 | 000 | 236 | 528
Nov. | 17 | 2 |11.74| 145 | 653 | 12 3 | 2500 | 183 | 63.9
Dec. | 26 | 3 |11.54| 145|653 | 25 1 | 400 | 155 | 643
Jan. | 69 | 0 | 000|134 |650]| 63 4 | 635 | 147 | 69.3
Feb. | 200 | 16 | 800 | 152 | 70.0 | 159 | 13 | 818 | 169 | 69.0
Mar. | 266 | 30 |11.28| 14.6 | 62.1 | 230 | 27 | 1174 | 17.0 | 70.0
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Apr. 260 51 |19.62| 19.0 | 62.5 300 49 16.33 | 17.2 60.2
May 90 14 | 1556 | 20.7 | 58.8 110 10 9.09 19.6 68.4

June 23 2 7.70 | 26.3 | 62.5 29 2 6.90 22.0 56.1
July 16 0 0.00 | 26.6 | 65.3 20 1 5.00 26.4 61.4
Aug. 0 0 0.00 | 25.7 | 66.3 0 0 0.00 26.0 65.0

Mean | 83.25| 10.00 | 8.40 | 23.08 | 64.23 | 81.58 | 9.17 7.72 | 20.25 | 63.49

2.2. Agathis sp. on S. ocellatella pupae:

Population fluctuations of the larval parasitoid, Agathis sp. on S.
ocellatella during two seasons; 2008/09 and 2009/10 are shown in Table (4).
In the first season, Agathis sp. parasitism exhibited 7.69%. Two peaks of
parasitism percentage were recorded in February (8.70%) and in May
(12.26%) at 15.2°C & 70.0 RH% and 20.7°C & 58.8 RH%, respectively.

In the second season, 2009/10, three peaks of Agathis sp. parasitism
percentage were detected. The first peak was recorded in September by 2
parasitoids/10 S. ocellatella pupae with 20.00%, the second one in January
(16.67%) and the third one in April (9.38%) at 25.8°C & 61.5 RH%, 14.7°C &
69.3 RH% and 17.2°C & 60.2 RH%, respectively.

Table (4): Parasitism ratios of the larval parasitoid, Agathis sp. on
Scrobipalpa ocellatella in sugar beet fields at Kafr EI-Sheikh
region during two seasons.

£ 2008/09 2009/10

g . © Q £ . ®© Qo =

g .‘Q?a;gs.z .- Z 8 g%g 5o .- Z S
LRSI R L A
wn o < a8 o < o
Sept. | 13 | 1 | 769 | 195 | 60.0 | 10 2 | 2000| 258 | 615
Oct. | 5 0 | 000|170 | 675 | 11 1 | 909 | 236 | 528
Nov. | 4 0 | 000|145 653 | 6 0 | 000 | 183 | 63.85
Dec. 0 | 000|145 653 | 0O 0 | 000 | 155 | 643
Jan. | 16 | 1 | 6.25| 134 | 650 | 12 2 | 1667 | 147 | 69.3
Feb. | 23 | 2 | 870|152 | 700 | 14 1 | 714 | 169 | 69.0
Mar. | 33 | 2 | 606 | 146 | 621 | 42 2 | 476 | 170 | 70.0
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Apr. 51 6 11.74| 19.0 | 62.5 96 9 9.38 17.2 60.2
May 106 13 | 12.26 | 20.7 | 58.8 126 11 8.73 19.6 68.4
June | 163 13 7.97 | 26.3 | 62.5 196 10 5.10 22.0 56.1
July 200 16 8.00 | 26.6 | 65.3 200 10 5.00 26.4 61.4
Aug. 0 0 0.00 | 25.7 | 66.3 0 0 0.00 26.0 65.0

Mean | 51.67 | 450 | 5.72 | 23.08 | 64.23 | 59.42 | 4.00 7.16 | 20.25 | 63.49

3. The side effects of insecticides on parasitoid populations:
3.1. Reduction in Opius nitidulator parasitoid as influenced by

insecticides in sugar beet fields at Kafr EI-Sheikh region:

Data shown in Table (5) present the numbers of O. nitidulator and
reductions percentage of the parasitoid due to applications. A drastic drop in
the population density of the parasitoid occurred as a result of spraying with
Bassoden 68 EC, Thomathion 50 EC, Diptrex 80% WP for controlling sugar
beet insect pests. Sprays resulted in average reduction of 57.13, 54.18 and
85.53% reductions in the population density of O. nitidulator using Bassoden
68 EC, Thomathion 50 EC, Diptrex 80% WP treatments, respectively. Diptrex
80% WP was the most hazardous, as it resulted in 85.53 % reduction in the
parasitoids numbers. The other insecticides were also destructive against
this parasitoid, as they eliminated 57.13and 54.18 % of the parasitoid
populations by Bassoden 68% EC and Thomathion 50% EC treatments,
respectively. After two days of treatments, the highest reduction was
obtained from using Diptrex 80% WP, followed by Bassoden 68% EC and
Thomathion 50% EC with 94.06, 86.81 and 70.31% reduction, respectively.
Gradually, the population numbers of the parasitoid began to regain the
residual effect of the tested insecticides declined .

3.2. Reduction in Agathis sp. parasitoid as influenced by

insecticide in sugar beet fields at Kafr EI-Sheikh region:

Data shown in Table (6) present the numbers of Agathis sp. and reduction
percentages of the parasitoid due to insecticide applications. After two and
five days, all treatments (Marshal, Selecron and Lannate) caused 100%
mortality in Agathis sp. numbers except Lannate which caused 92.86%
reduction after five days. Average reductions in Agathis sp. populations
show that Selecron was the most destructive to the parasitoid with 97.72%
reduction followed by other two treatments; Lannate and Marshal with 93.12
and 93.07%, respectively.
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Table 5,6
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Table (5): Reduction in Opius nitidulator parasitoid as influenced by certain insecticides in sugar beet
fields at Kafr EI-Sheikh region.

No. of parasitoid/40 double strokes after Population reduction %
treatment
Treatment Rate Average
Before
treatment 2 5 7 10 15 2 5 7 10 15

Bassoden 68 EC 250 ml/100 | 18 2 4 4 11 15 | 86.81 | 80.81 | 77.78 | 19.44 | 20.83 57.13
Thomathion 50 EC 1 l/fed 20 5 6 10 10 16 | 70.31 | 74.09 | 50.00 | 52.50 | 24.00 54.18
Diptrex 80% WP 1 kg/fed 20 1 2 3 3 6 94.06 | 91.36 | 85.00 | 85.75 | 71.50 85.53
Control - 19 16 22 19 20 20 - - - - - -

Table (6): Reduction in Agathis sp. parasitoid as influenced by certain insecticides in sugar beet fields at
Kafr El-Sheikh region.

No. of parasitoid/40 double strokes Population reduction %
after treatment Avera
Treatment | Rate/fed
Before g€
2 5 7 10 | 15 2 5 7 10 15
treatment
Marshal 600 gm 31 0 0 2 2 9 |100.00{100.00| 95.20 | 93.55 | 76.61 | 93.07
Selecron 750 ml 30 0 0 0 1 3 |100.00{100.00|100.00| 96.67 | 91.94 | 97.72
Lannate 300 gm 29 0 2 2 4 3 |100.00| 92.86 | 94.87 | 86.21 | 91.67 | 93.12
Control - 29 22| 28 | 39 | 29 | 36 - - - - - -
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