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Abstract

Infested leaf parts with the sugar beet leafminer,Pegomya
mixta Vill., (Diptera: Anthomyiidae) were collected from untreated
sugar beet, Beta vulgaris L., fields in Governorates of Kafr EL-
Sheikh (at Sakha and Bila) and Daqahliya (at El-Simbalwein, Bilgas
and Shirbin) during the period from December, 2004 and 2005 to
April, 2005 and May, 2006. Rate and incidence of diapause and
parasitism as well as emergencies of flies and parasitoids were
determined. Incidence of diapaused pupae and parasitism by Opius
nitidulator (Nees) (Braconidae) increased progressively and varied
according to location and season. Diapause and parasitism were
two times greater and somewhat higher at Kafr El-Sheikh than at
Dagahliya with overall means of 41.8 and 21.5% as well as 20 and
19.1%, respectively. Such rates were 49 & 23% in (2004- 2005)
and 17 & 21% in (2005- 2006). Rate of diapause ranged between
47- 69% at Sakha and El-Simbalwein in 2004- 2005, 15- 27% at
Shirbin and Bilgas in 2005- 2006 and 30- 66% at Bila in the second
and the first seasons. The corresponding rates of parasitism were
8- 18% at El-Simbalwein and Sakha, 18- 20% at Bilgas and Shirbin
and 6- 25% -t Bila in the first an the second seasons. In both
seasons, flies emerged earlier than parasitoids from active and
diapaused puparia, whereas asynchrony was found between the
adults of host and parasitoids either at its timing of emergencies or
activity peaks. In both diapause seasons, majority (> 79 & 58%)
of flies and parasitoids emerged from late October to late
November and in January and were continued until mid February,
respectively. In both active seasons, it were emerged in lower rates
8 and 3% during the second half of December and continued until
the second and the first weeks of May with peaks of 32 and 37% in
March, respectively. Interference between the timing of flies
emergencies from diapaused and active puparia resulting in
overlapping generations, whereas the population growth rate of
parasitoids was lower than those of flies, which retarded the
biological control, at the beginning of the season. To conserve and
promote parasitoids, pesticides must be entirely avoided. Also, the
bio- effectiveness of the parasitoids is indicated by the decrease in
emergence flies from diapausing puparia by applying deeply
plowing and dropping kerosene at a rate of 30 liter / teddan =
4200 m?into irrigation water against diapaused pupae in the soil {0
reduce the population of the emerged flies of the first generation.
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INTRODUCTION

The sugar beet leafminer, Pegomya mixta Vill., is a main pest attacking sugar
beet, Beta vulgaris L., and widespread in Egypt. Females laid their eggs singly or in
batches of between 2 and 13 on the underside of the sugar beet leaves, rarely on the
other one (Fig. 1- a). After hatching, maggots dig a narrow mine which expand by
feeding and mines of a number of larvae join to form larger blotches The full grown
larvae drop and pupate in the soil and some times dig a narrow mine for pupation
especially at the end of the growing season. It has two overlapping broods during the
activity period of flies from mid November to the end of May (El-Saeady &
Shaheen,1987). Iskander (1982) classify five overlapping generations on seasonal
basis as a winter generation from November to February, an early spring generation in
February and March, two spring generations from March to mid June and summer (or
aestivation) generation from mid- May to October. Pupae went into hibernation
(overwinter diapause) during November- January and the majority into aestivation
{summer diapause) during February- April and (> 91%) of flies emerged in November
(El-Serwy, 2007 b). Three pupal parasitoids, Opius nitidulator (Nees) (Braconidae)
Pachycrepoideus vindemmiae (Rondani) (Pteromalidae) and Phygadeuvon sp.
(Ichneumonidae) were recorded (Hafez et a/, 1970, El-Serwy, 2007a). A. mixta is one
of eight P. hyoscyami species complex. P. Ayoscyami and the beet leafminer P. betae
(Curtis) belongs to this group and widespread throughout Europe, Asia, North Africa,
Canada and USA. Both species overwintering as pupae in the soil, emerge as adults in
late May to early June and had three generations per year. The seconu and the third
generations are often more attacked by O. nitidulator (DAguilar & Missonnier, 1957,
Hurej, 1986, McKinlay, 1992, Babushkina, 1996). Now, both species are considered as
one species P, hyoscyami (Steyskal, 1977). It had two generations and the pupae
went into aestivation in hot summer in Iraq (Mohamed & Al-Adil, 1987).

The purpose of this work was to study the incidence of diapause and
parasitism as well as emergencies of flies and parasitoids from active and diapause
puparia reared from sugar beet at different localities in 2004- 2005 and 2005- 2006
sugar beet growing seasons.

MATERIALS AND METHODS

Six untreated sugar beet fields were selected in Governorates of Kafr El-
Sheikh (at Sakha and Bila) and Daqahliya (at El-Simblawein, Shirbin and Belqgas).
Infested leaf parts were detached from infested sugar beet leaves and collected at 14
days interval from December13, 2004 to February 21, 2005 and shortened a week
from March 7, to April 25, 2005 at Sakha. Three samples were taken on March 26,
April 17 and May 3, 2005 at El-Simblawein, whereas one sample was collected on April
18, 2005 at Bila. Samples were taken every two weeks from December 4, 2005 to
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March 26, and April 9, 2006 at Shirbin and Bilgas, but were taken later on 8 December
in 2005 and extended to April 26, 2006 at Bila.

On each collection date, the infested leaf parts were placed into circular plastic
containers (50 x 15 cm) each provided with a sandy layer at the bottom to facilitate
pupation process. Pupa were collected and placed into petri dishes (10 c¢cm in
diameter). Dried leaves were kept in plastic sacs fitted with a rubber band. Daily
inspection was made and emerged adults of flies and parasitoids were collected,
identified and counted. At the end of the active emergence season, puparia were
examined and the failed emerged flies (Fig. 1 b) or wasps (Fig. 1 ¢) were recorded.
The remained puparia were counted and placed into new petri dishes. Daily inspection
was also made on early October in 2005 and 2006, whereas emerged flies and wasps
were collected, identified and recorded. At the end of the diapause emergence
season, puparia were dissected and the failed emerged adults of host and parasitoids
were counted.

RESULTS AND DISCUSSION

1-Diapause:

Data in Table 1 show that the diapaused pupae varied according to season
and location. The general mean was 49.1% (2004- 2005) and 23.4% (2005- 2006). It
ranged between 47.2- 69.4% at Sakha and El- Simblawein in 2004- 2005, 15.3-
26.9% at Shirbin and Bilgas in 2005- 2006 and 29.7- 65.9% at Bila in the second and
the first seasons. Pupae went into hibernation (overwinter diapause) during
December- January and aestivation (summer diapause) from February to the end of
the sugar beet growing season and highly varied. The total number of hibernated and
aestivated pupae were (12 & 171) and (1083 & 806) with general rates of (less than
1% & 4%) and (48.6 & 19.3%) in 2004- 20J5 and 2005- 2006 seasons, respectively
(Tables 1, 2 and 3). Hibernated pupae represented about 1 and 18% of the total
number of hibernated and aestivated pupae, respectively. The corresponding
hibernation rates were less than 1% and about 6% represented less than 2% as well
as 21 and 37% at (Sakha & Bila) and (Bilgas & Shirbin), respectively. At Sakha, the
hibernated rate was 13.3% on late January in 2005, whereas the aestivated one
started in a rate of 22.7% after two weeks, increased gradually to reach a maximum
of 93.2% in early April, but decreased to 82.9% after two weeks (Table 2). In mid
April of 2005, rates of 65.9% and 97.7% were recorded at Bila and El-Simblawein,
but abruptly declined to 25% by early May at the later region. In 2005- 2006, less
than 1%, 1.1% and 3.5% went into hibernation on early and mid December as well as
mid January and increased to 2.7% on the third week of January at Bila also 16.1
and 20% 10 days later at Shirbin and Bilqas, respectively (Table 3). Aestivated pupae
started in rate of 27.2% on early February at Bila, whereas 49.3 and 25.2% were
attained after 10 days at Shirbin and Bilgas, respectively. It increased progressively
reaching high rates of 83.7% on late March at Shirbin and about 95% on early April
at Bila and Bilgas, respectively.
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Fig 1. Batches of laid eggs (a), failed emerged adults of Pegomya mixta (b)
and Opius nitidulator (Nees) (Braconidae) (c) from healthy and
parasitized puparia.



EL-SERWY, S. A. 445

These results indicate that, the overall mean of diapause was two times
greater at Kafr El-Sheikh Governorate than at Daqgahliya. Hibernated pupae
represented about 21 and 37% of the total number of hibernated and aestivated
pupae at Bilgas and Shirbin in 2005- 2006, respectively, but was less than 2% at
Sakha and Bila in the first and the second seasons. P. mixta pupae reared from the
different chenopodiaceous host plants followed the same behavior at Giza in Egypt,
whereas the short day leafminer Pegomya bicolor Wied. pupae went into summer and
winter diapause in China and the summer diapause occurred which gradually rose as
the day length and temperature increased (Xue, et a/, 2001, El-Serwy, 2007 b). On
contary, pupae of the related species P. fiyoscyami entered aestivation under the hot
dry conditions in Iraq, but went into winter diapause with A. betae during September
in Europe (DAguilar & Missonnier, 1957, Hurej, 1986, Mohamed & Al-Adil, 1987).

2- Parasitism:

Data in Table (1) indicate that parasitism was markedly fluctuated during the
course of this study with general mean of 17% (2004- 2005) and 21.1% (2005-
2006). It ranged between 6.1- 8.1% at Bila and El-Simblawein in 2004- 2005 and
20.1- 25.1% at Shirbin and Bila in 2005- 2006, but a rate about 18% was recorded at
Sakha and Bilgas in the first and the second seasons, respectively. In early December
of 2005, parasitic activity by O. nitidulator started in low rates of 7.2, 15.4 and 15.3%
at Bilgas, Shirbin and Bila, respectively, whereas in 2004 a high rate 38.5% was
recorded nearly a week later at Sakha (Tables 2 and 3). It increased to 29.2 and )
27.8% after two weeks, but lowered to 4.4 and 9.2% on early January and February
in 2006 and 2005, respectively. Parasitism was generally fluctuated throughout the
growing season and reach the high rates of about 65% and 69% at (Bila & Shirbin)
and Bilgas in late March in 2006, whereas 73.2% was attained at Sakha on late April
in 2005. In December, the general means of parasitism ranged between 9.9- 31.6%
at Bila and Sakha in 2005 and 2004, and 14.5- 21.9% at Bilgas and Shirbin in 2005,
but were decreased to about 11% in the next month at both regions (Tables 2 and
3). Parasitism had no an obvious trend, it increased progressively during the following
months and reached the highest rates of 43.1, 63.6 and 51.6% at Shirbin, Bilgas and
Bila in February, March and April in 2006, but lowered to 24.4 and 27.7% in the next
months at the first two regions, respectively (Table 3). It ranged between 17.1%-
23.6% in March and April at Sakha in 2005. At El-Simblawein, parasitism increased
from 6.7% to 9.3% during March and April, but no parasitic activity by the braconid
species was observed in May, 2005 (Table 2).

Aforementioned results indicate that parasitism was somewhat higher at Kafr
El-Sheikh than at Dagahliya with overall means of 20 and 19.1%, respectively. It
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varied at the same location in the different seasons and locations in each season. It
ranged between 6.1- 25.1% at Bila in the first and the second seasons, 8.1- 18.1% at
El-Simblawein and Sakha in 2004- 2005 and 18.4- 20.1% at Bilgas and Shirbin in
2005- 2006. It had reported that rates of parasitism by O. nitidulator on puparia of P.
mixta (reared from sugar beet) were about 24 11 and 8% in Kafr El-Sheikh &
Dagahliya, Giza & Beni Sueif and Fayoum Governrates,, respectively (Ewais, 1990,
Zawrah, 2000). Rate of parasitism ranged between 15- 20% cn September and
December sugar beet plantations at Kafr El-Sheikh and varied on the different
chenopodiaceous host plants with a general mean of 43% at Giza (El-Agamy ef a),
1994, El-Serwy, 2007 b). Parasitic activity by O. nitidufator followed a similar pattern
of parasitism and began in low rates at the beginning of the sugar beet growing
season, increased progressively and reached the highest rates during February, March
and April at Shirbin , Bilgas and Bila, respectively, but declined in March and April at
the first two regions. At Sakha, parasitism decreased 8% from December, 2004 to
April, 2005. Competition between O. nitidualtor and Pachycrepoideus vindemmiae
{Rondani) (Pteromalidae) resulted in increased parasitism by P. vindemmiae about 8,
55 and 88% in March and April (at Sakha), March (at Shirbin), and May at El-
Simblawein than the braconid one (El-Serwy, 2007 a). Increasing parasitism in late
April at Bila in 2006 may be attributed to the low level of host population. Babushkina
(1996) reported that parasitism on P. betae by O. nitidulator increased in warm and
dry summers which retarded more on the host.

3- Adult emergence:

Data in Table (1 ) show that emerged flies was higher than parasitoids in both
active and diapause seasons. It represented about (92 & 87%) and (74 & 52%) of the
total number of emerged flies and parasitoids from active and daipaused puparia in
2004- 2005 and 2005- 2006, respectively. The corresponding values being in
respective were 90 & 87% opposed to 66 & 60% in Kafr El-Sheikh and Dagahlyia
Governorates, respectively. The emerged adults were:

3-1 P. mixta emerged flies represented about 83 and 79% of the total number of
emerged flies and parasitoids in 2004- 2005 and 2005- 2006 seasons, respectively
(Table 1). Ratios between emerged flies from active and diapaused puparia were
about 56: 45 (2004- 2005) and 85: 15 (2005- 2006). In 2005- 2006 active season,
flies emergencies started in the third week of December at Shirbin and Bilgas and the
next week at Bila and continued until the third week of April at Shirbin and a week
later at the two other localities (Table 4). Two peaks were occurred in the third week
of January and February at Bila, whereas the population of the first and the second

peaks occurring in mid February and early March at Shirbin and Bilgas. In 2004- 2005
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active season, flies first appeared in early January and continued until early May with
two peaks in early March and mid April at Sakha (Table 4). Flies emerged in a few
numbers in the third week of April and early May at El-Simblawein and Bila and
continued until mid May at both regions. During the first diapause season (2005-
2006), flies first appeared in late October, early and mid November at Sakha, Bila and
El-Simblawein, respectively, whereas emergencies continued until late January, but
extended two weeks at the Sakha (Table 4). Two peaks were occurred in mid
November and January at the three localities, but the population of the first peak
occurring in late November at El-Simblawein. In 2006- 2007 diapause season, flies
followed a similar pattern of emergence and emerged in individual numbers by mid
November, reached its peak in the next week and continued until the first, the third
and the fourth weeks of January at Bila, Shirbin and Bilgas, respectively (Table 4).
3-2 0. nitidulator emerged wasps represented about 17 and 21% of the total
number of emerged parasitoids and flies in 2004- 2005 and 2005- 2006 seasons,
respectively (Table 1). Ratios between emerged parasitoids from active and diapaused
puparia were about 25 : 75 (2004- 2005) and 47 : 53 (2005- 2006). In 2005- 2006
active season, wasps emerged a week later than flies and continued until the second,
the third and the fourth weeks of April at Bila, Shirbin and, Bilqas, respectively (Table
5). Two peaks were attained in mid January and early March at Bila, whereas the first
peak occurred in early and mid February at Bilgas and Shirbin and the second one in
early April at both regions. In 2004- 2005 , emergence started two weeks later than
flies and continued until late April with two peaks in late February and the third week
of March at Sakha, but wasps emerged from mid April and early May at El-Simblawein
and Bila to mid May at both regions. In 2006- 2007 diapause season, wasps followed a
similar pattern of emergence and the first emergence started a week later than flies
and continued until mid February with a distinct peak in its population occurring in mid
January and early February at Shirbin and Bila, respectively, but emergence began 3
weeks later than flies and continued until late January with a distinct peak in mid
January at Bila (Table 5 ). In the first diapause season (2005- 2006), wasps first
appeared 2 weeks later than flies at Sakha and El-Simblawein, but extended to 4
weeks at Bila (Table 5). The first emergence of wasps occurred in mid November and
continued until mid February with two peaks in early December and the third week of
January at Sakha, whereas wasps emerged in a few numbers during late November-
late December and from early December to early February at El-Simblawein and Bila,
respectively.

Percentage of progress of emergence of hosts or parasitoids shows the

progress of emergence during the active or diapause seasons. It is calculated by
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dividing the number of emerged flies or parasitoids adults from alive pupae collected
in a certain period by the total number of emerged adults during the season of
emergence, multiplied by 100.

Percentages of progress of host and parasitoid emergencies showed a similar
trend in active and diapause seasons. Emergencies of parasitoids and flies started in
low percentages, increased gradually to reach the highest levels of 45.1 & 52.2% in
March and April and 34.8 & 32.6% in February and March in 2004- 2005 and 2005-
2006 active seasons, respectively (Tables 4 and 5). The highest percentages of
emerged flies were about 82 and 72% at the beginning of the emergence season to
late November, whereas about 38 and 72% of parasitoids were emerged in January in
2005- 2006 and 2006- 2007 diapause seasons, respectively (Tables 4 and 5). In the
same months, the corresponding values of parasitoids and flies emerged from active
puparia were (44.8 & 31.7%) and (39.7 & 36.3%) whereas (82.6 & 67.2%) and (60 &
54.9%) of flies and parasitoids were emerged from diapaused puparia in Kafr El-
Sheikh and Dagahlyia Governorates, respectively,.

These results refers to that flies emerged earlier than parasitoids. Asynchrony
was found between the adults of host and parasitoids and the timing of its
emergencies at the beginning of the emergence or the highest percentages in both
active and diapause seasons. On contrary, synchronization existed between the
highest percentages of adults of the same host and parasitoid species and the timing
of its emergencies from puparia reared from different chenopodiaceous host plants in
both diapause seasons and the first active one, but was lost in the second active
season at Giza (El-Serwy, 2007 b). Majority (> 73 & 60%) of flies and parasitoids
emerged from active and diapaused puparia, whereas { > 65 & 84%) of flies and (>72
& < 45%) and parasitoids were recorded at Kafr El-Sheikh and Dagahliya
Governorates, respectively. It is clearly that, majority (>82 & 71%) of flies and
parasitoids (> 37 & 72%) were emerged from diapaused puparia during late October-
late November and January in 2006 and 2007, respectively. The corresponding values
being in respective were ( (>67 & 82) and (54 & 60%) at Dagahliya and Kafr El-
Sheikh Governorates. The highest flies emerged at the beginning of the emergence
season coincides with the peaks of P. mixta (=P. hyoscyami) catches at Bahteem or
those emerged from diapaused puparia reared from different chenopodiaceous host
plants at Giza in Egypt (Hafez et a/ 1970, El-Serwy, 2007 b).

In conclusion, the puparia of P. mixta entered diapause during the sugar beet
growing seasons and the same behavior was observed with O. nitidulator. It had been
reported that the summer (or aestivation) generation of A. mixta prolonged from mid

May to October and its parasitoid O. nitidulator spends the summer as a full grown
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larvae within the puparium on its host (Iskander, 1982, Ewais, 1990). Rate and
incidence of diapause and parasitism were highly varied at the different localities. The
highest rates of diapause in order of prevalence were about: of 47% at Sakha (2004-
2005), 29, 27 and 15% at Bila, Bilgas and Shirbin (2005- 2006). However, such rates
of parasitism were about 25 and 20% at Bila and Shirbin in the second season, but
was 18% at Sakha and Bilgas in the first and the second seasons. Pupae went into
diapause in December in a low rate less than 1%, at Shirbin and Bila and high rates
11 and 12% in the next month at Sakha and Bilgas, respectively. Parasitism increased
progressively and reached the highest rates of 39% (at Shirbin) in March and 70, 93
and 95% (at Sakha, Bila and Bilgas) in April. In December, parasitism started in
variable rates of 10, 15, 22 and 32% at Bila, Bilgas, Shirbin and Sakha, respectively. It
increased progressively to reach the highest level 57.4% in April at Bila, but declined
to 11% in January at Shirbin and Bilgas and 12% in February at Sakha. The highest
rates about 43, 63 and 24% were recorded in February, March and April, respectively.
The overall means of diapause and parasitism were about two times greater and
somewhat higher at Kafr El-Sheikh Governorate than at Dagahliya, being in respective
41.8 and 21.5% as well as 20 and 19.1%. Flies emerged earlier than parasitoids in
active and diapause seasons. In both seasons, majority of flies 79% and parasitoids
58% were emerged from diapaused puparia at the beginning of the emergence
season to late November and in January which continued until mid February.
However, about 8 and 3% were emerged from active puparia during the second half
of December and reaches the highest values about 32 and 37% in March. Interference
between the times of flies emergencies from diapause and active puparia resulting in
overlapping generations and the population growth rate of parasitoids was lower than
those of flies, which retarded the biological control, at the beginning of the season.

It can be recommended that pesticides must be entirety avoided to conserve
and promote parasitoids, also, the bio-effectiveness of the parasitoids is indicated by
the decrease in emergence flies from diapausing pupae. Thus could be achieved by
applying some suggested agricultural practices i. e. deeply plowing and dropping
kerosene at a rate of 30 liter / feddan = 4200 m? into irrigation water can be used as
safe and tactic control methods against pupae to reduce the population of the
emerged flies of the first generation. Hand pick and destroy infested mined leaves
before the full grown larvae drop to the soil can decrease the population size of
emerged flies of the second generation.



Table 1. Total no. of collected alive pupae and emergencies of Pegomy mixta and Opius nitidulator from active and diapaused puparia at
Sakha, Bila, El-Simbalwein, Shirbin and Bilgas in 2004- 2005 and 2005- 2006.

No. of adults emerged from

Total no of Active puparia Diapaused puparia No. of
Season Locality collected alive parasitized Parasitism %
pupae Flies Perasi- % Flies Paras- % pupae
toids toids
Sakha 2210 1066 100 52.8 744 300 47.2 400 | 181
Bila 164 55 1 34.1 99 9 65.9 10 6.1
2004- 2005 | El-Simbalwein 62 18 1 30.6 39 4 69.4 5 8.1
Total 2436 1139 102 882 313 415
General mean % 50.9 49.1 17.0
Bila 1304 808 109 70.3 169 218 29.7 327 25.1
Shirbin 1595 1143 208 84.6 131 113 15.3 321 20.1
2005- 2006 | Bilgas 1284 840 98 73.1 208 138 26.9 236 18.4
Total 4183 2791 415 508 469 884
General mean % 76.6 234 21.1
| Overall mean % 67.2 32.8 19.6
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Table 2. Total no. of collected alive pupae and emergencies of Pegomy mixta and
Opius nitidulator from active and diapaused puparia at Sakha, Bila and El-

Simblawein during December- May in 2004- 2005 season.

No. of adults emerged from
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Table 3. Total no. of collected alive pupae and emergencies of Pegomy mixta and
Opius nitidulator from active and diapaused puparia at Bila , Shirbin and

Bilgas during December- April in 2005- 2006 season.
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w0
February 12 73 28 9 5 31 49.3 40 54.8
29.5 43.1
26 224 80 63 56 25 36.2 88 39.3
12 80 78 2 0 0 0.0 2 2.5
March 394 24.4
26 43 1 6 14 22 83.7 28 65.1
4 97 90 7 0 0 0.0 7 7.2
December 0.0 14.5
18 48 34 14 0 0 0.0 14 29.2
1 97 88 9 0 0 0.0 9 9.3
January 15 199 175 17 3 4 3.5 11.7 21 10.6 | 10.8
@ 29 335 251 17 46 21 20.0 38 [11.3
& 12 202 147 4 41 10 25.2 14 6.9
February 309 22.8
26 109 38 26 14 31 41.3 57 52.3
12 18 1 0 8 9 94.4 9 50.0
March 76.7 63.3
26 42 10 3 3 26 69.0 29 [69.0
_April 9 137 6 1 93 37 949 (949 | 38 |27.7 | 277 |
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Table 4. Weekly no. of Pegomy mixta emerged from active and diapaused puparia at
Sakha (SK), El-Simblawein (SN), Bila (BI), Shirbin (SH) ) and Bilgas (BL),
during two successive seasons.

Active seasons

_

Emergence weeks
9 2004- 2005 ] % 2005-2006 %
Month LWeek SK SN | BI | Total | progress BI SH BL | Total progress
3rd 0 0 0 0 0 68 42 110
December 0.0 11.8
4th 0 0 0 0 104 69 48 221
1st 4 0 0 4 11 17 0 0 17
2 nd 4 010 4 ' 15 9 0 24
January 19.6
3rd 1 0 0 1 155 | 121 35 311
4th 3 0 0 3 23 91 80 194
1st 50 0 0 50 130 70 30 230
2nd 3 0 0 3 2 167 | 145 314
February 10.0 31.8
3rd 50 0 0 50 143 0 5 148
4 th 11 0 0 11 5 82 108 195
| 1st 183 0 0 183 114 | 283 | 153 550
2nd 67 0 0 67 46 24 139 209
March 32.6
3rd 60 0 0 60 31.1 22 68 36 126
4th 44 0 0 44 1 22 2 25
1st 149 0 0 149 25 68 1 94
. 2 nd 178 0 0 178 4 0 0 4
April 4.2
3rd 130 14 1 0 144 52.2 0 1 11 12
4 th 123 1 0 124 2 0 7
1st 6 1 120 27 0 0 0
May 0.0
| 2 nd 0 2 | 35 37 | 56 0 0 0 0
L Total 1066 | 18 | 55 | 1139 100 808 | 1143 | 840 | 2791 1 100
Diapause seasons
Emergence weeks
2005- 2006 % 2006- 2007 %
Month Week SK SN | BI | Total | progress BI SH BL | Total | progress
October 4th 6 0 0 6 0 0 0 1
1st 57 0 6 63 0 0 0
2 nd 250 1 |36 287 82.2 1 2 4 7 71.8
November
3rd 155 5 |27 187 102 68 92 262
4 th 151 16 | 15 | 182 | 30 21 45 96
1st 9 0 1 10 us 19 34 68 |
| 2nd 6 0 0 6 16 10 13 39
December 3.4 26.8
t 3rd 9 0 1 10 2 7 13 22
4th 3 1 0 4 2 3 2 7
1st 28 1 0 29 1 0 1 2
2nd 42 11 | 11 64 0 0 2 2
January 13.7 1.4
3rd 9 1 0 10 0 1 0 1
L 4th i3 3 2 18 0 0 2 2
1st 4 0 0 4 0 0 0 0
February 0.7 0.0
2nd 2 0 2 0 0 0 0
L Total 744 | 39 | 99 | 882 100 169 | 131 | 208 508 100
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Table 5. Weekly no. of Opius nitidulator emerged from active and diapaused puparia
at Sakha (SK), El-Simblawein (SN), Bila (BI), Shirbin (SH) ) and Bilqas (BL)
during two successive seasons.

Active seasons
Emergence weeks
2004- 2005 % 2005-2006 %
Month Week SK SN | BI | Total progress BI SH BL | Total progress
December 4th 0 0 0 0 0.0 0 15 1 16 3.8
1st 0 0 0 0 5 7 1 13
2 nd 0 0] 0 0 12 1 0 | 13
January 4.9 10.1
3rd 3 0 0 3 5 1 0 r 6
4 th 2 0 0 2 4 4 2 10
1st 1 0 0 1 7 32 14 53
2nd 0 0 0 0 9 35 12 56
February 18.6 34.8
3rd 4 0 0 4 1 11 7 19
4 th 14 0 0 14 5 1 10 16
-
1st 11 0 0 11 20 14 10 44
| 2nd 7 0 0 7 r 9 5 9 23
March 45.1 34.7
3rd 18 0 0 18 7 23 37
| 4th 10 0 0 10 12 19 9 40
i 1st 4 0 0 4 10 31 12 53
2 nd 12 0 0 12 2 2 0 4
April 304 16.4
' 3rd | 12 |1 | 0] 13 0 10
' 4 th 2 OJ 0 2 0 0 1 1
May J 1st 0 OJ 1 1 1.0 1 0 1 0.2 \
Total 100 1 \ 1 102 100 109 | 208 | 98 415 100 T
Diapause seasons
Emergence weeks
2005- 2006 % 2006- 2007 %
Month Week SK | SN | BI | Total | Pprogress BI SH BL | Total progress
2nd 4 0 0 4 0 0 0 0
November 3rd 12 0 0 12 23.7 0 1 2 1.3
I 4th 57 1 0 58 0 2 2 4
1 st 61 0 1 62 2 6 12 20
2 nd 24 0 1 25 9 1 12 22
December 33.2 14.7
3rd 10 0 1 11 1 1 7
4th 3 3 0 6 8 3 20
1st 10 0 0 10 \ 36 7 8 51
2nd 16 0 0 16 95 26 21 142
January 37.7 72.1
3rd 45 0 5 50 54 24 15 93
4th 42 0 0 42 13 16 23 52
1st 11 0 1 12 0 17 27 44
February 5.4 119
2 nd 5 0 0 5 0 9 3 12
Total 300 4 9 313 100 218 | 113 | 138 469 100




EL-SERWY, S. A. 455

REFERENCES

1- Babushkina, N. G. 1996, Natural regulators of beet leafminer fly numbers. Zash.

Rast. (Moskva), 1: 14- 15 (English abstract).

2- DAguilar, J. and J. Missonnier. 1957. Différences biologiques et morphologiques
entre Pegomyia betae Curt. et P. hyoscami Panz. (Dipt. Muscidae). Bull. Soc. Ent.
Fr., 62 5-6 pp:124- 131.

3- El-Agamy, F. M., S. M. 1. Metwally, R. El-Sufty and A. Youssef. 1994. Incidence of
parasitism in the sugar beet fly Pegomyia mixta Villenuve and the sugar beet
moth Scrobipalpa ocellatella Boyd. in Kafr El-Sheikh Governorate. Egypt. J. Biol.
Pest Control 4 (2): 27- 32.

4- El-Saeady, A. A. and A. 1. Shaheen. 1987. Preliminary study o seasonal abundance
of Pegomyia mixta Vill. infesting sugar beet.. ). Agric. Res. Tanta Univ., 13
(2):389- 395.

5- El-Serwy, S. A. 2007. a. Pachycrepoideus vindemmiae (Rondani), a new record
parasitoid (Hymenoptera, Pteromalidae) on pupae of the beet fly Pegomya mixta
Villeneuve (Diptera: Anthomyiidae), and the beet moth, Scrobipalpa ocellatella

(Boyd) (Lepidoptera: Gelechiidae). Egypt. J. Agric. Res : (In Press).

6- El-Serwy, S. A. 2007 b. Diapause and parasitism of the sugar beet leafminer
Pegomya mixta Villeneuve (Diptera: Anthomyiidae), pupae reared from certain

chenopodiaceous host plants at Giza. Egypt. J. Agric. Res : (In Press).

_ 7- Ewais, M. A, 1990. Studies on the natural enemies of the beet leaf-miner Pegomya
mixta Villenuve (Diptera: Anthomyiidae). M. sc. Thesis, Fac. of Agric., Suez Canal

Univ.: 89 pp.

8- Hafez, M., S. El-Ziady and N. Z. Dimetry. 1970. Ecological studies on the beet fly
Pegomyia hyoscyami (Panz.) (Diptera: Anthomyiidae). Bull. Soc. Ent. Egypte,
LIV:511- 527.

9- Hurej, M. 1986. The species composition and biology of anthomiid flies (Diptera:
Anthomyiidae) occurring on sugar beet crop. Polskie Pismo Ent., 56 (1): 193- 207
(English abstract).

10- Iskander, A. K. F. 1982, Studies on certain sugar- beet insects. M. Sc. Thesis, Fac.
of Agric., Cairo Univ; 144 pp.



456 A STUDY ON THE INCIDENCE OF DIAPAUSE AND
PARASITISM OF, PEGOMYA MIXTA VILLENEUVE, (DIPTERA: ANTHOMYIIDAE)
IN KAFR EL- SHEIKH AND DAQAHLIYA GOVERNORATES.

11- Mckinlay, R. G. 1992. Vegetabie crop pests. CRC Press, Boca Raton (14+): 406
PP.

12- Mohamed, L. G. and K. M. Al-Adil 1987. Field and laboratory studies of Pegornyia
hyoscyami (Diptera: Anthomyiidae). J. Biol. Sci. Res. Iraqg, 18 (1): 41- 57.

13- Steyskal, G. C. 1977. Beet leafminer and spinach leafminer now considered as one
species Pegomyia hyoscyami (Panzer) (Diptera: Anthomyiidae). Cooperative Plant
Pest Report U. S. Animal and Plant Health Inspection Service (USA) v. 2 (41) p:
818.

14- Xue, F. S., X. F. Zhu and Z. Y. Shao. 2001. Control of summer and winter diapause
in the leaf-mining fly Pegomyia bicolor Wied. (Dipt., Anthomyiidae). J. Appl. Ent.,
125 (4): 181- 187.

15- Zawrah, M. F. M. 2000. Studies on some insect pests infesting sugar beet and

their natural enemies. M. Sc. Thesis, Fac. of Agric., Mansoura Univ.: 79 pp.



EL-SERWY, S. A. 457

Jakil g GsSed) Jaw 8 Auad 3
Pegomya mixta i @4 Gl deilal
Adghally add) S abilaa b
S (S5 e
S~ Lo il S g = Sl Dy gy s
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Ll sile e ¥l (S e sanll in Laga s 3 a5 pennd (e (S Caall P
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