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Abstract

Pachycrepoideus vindemmiae (Rondani) (Diptera: Anthomyiidae), is
a new parasitoid recorded on the pupae of the beet leafminer, Pegomya
mixta in the Governorates of Giza, Kafr El-Sheikh (at Bila) and Dakghiiya
(at El-Simbalwein and Belgas) and with the beet moth, Scrobjpaipa
ocellatelia in Kafr El-Sheikh (at Sakha) and in Dakghliya (at Shirbin). It
is a solitary pupal parasiteid, rarely polyparasitism was found.
Intraspecific variations in 2. vindemmiae parasitism were 16.7% and
12.6% opposed to 4.3% and 2.6% on parasitized pupae of the beet fly
and moth on sugar beet at Sakha and Shirbin, respectively. Interspecific
activities by P. videmmiae and Opius nitidulator (Nees) (Chacidoidae:
Braconidae) resulted in overall means 15.5% and 23.6% representing
efficacies about 40% and 60% as biological control agents against the
beet fly. On parasitized sugar beet pupae, parasitism by P. vindemmiae
increased 1.7% and, 26.4% at ( Sakha & El-Simbalwein) in 2004-2005,
and 32.2% & 30.0% in (2004-2005 and 2005- 2006 ) at Giza but
decreased 24.4%,15.3% and 5% at ( Bila, Belgas and Shirbin ) in
2005- 2006 than O. nitidulator. Efficacies of P. vindemmiae increasing
about 5% & 71% and 45% & 43% versus about 96%, 75% and 17%
by O. nitidulator as biological control agents against the beet fly.
Intraspecific variations in 2 vindemmiae parasitism resulted in
descending means 50.4%, 25.2%, 16.7% and 3.5% on parasitized
pupae reared from sugar beet, goosefoot, spinach and chard at Giza.
Generally, parasitic activity by O. nitidulator started on mid November
and continued until late April, However, 2, vindemmiae appeared in two
cyclic activity periods from the third week of November to late January
and from mid March to late May. The interspecific competition resutted
in overall means of 3.1% and 47.5% by the pteromalid species versus
27.8% and 11.4% by the braconid species in the two cydic activity
periods. The activity by uncompetitive O. nitiguiator suffered overall
means 18.6% and 45.6% during the same periods. Interspecific
competition activities between the two parasitoid species and
intraspecific by O. nitidulator resulted in an increase about 36% and
34% in parasitism than these recorded by the competitive braconid
species. Increasing parasitism by 2. vindemmiae probably replaced by O.
nitiduiator or acts as hyperparasitoid on its parasitized pupae. It is a
generalist pupal parasitoid resulted in overall means 4.3% and 15.5% on
the beet moth and fly pupae. It did not previously recorded on
lepidopterous pupae, it obligate to parasitize on the beet moth pupae as
alternative host when the beet fly pupae were scarce at the end of sugar
beet growing season. Wasps emerged from the third week of December
to mid September and from late April to early October and about 49%
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and 51 % emerged during July and June from parasitized beet fly and
beet moth pupae. To conserve these parasitoids insecticides must be
entirely avoided.

INTRODUCTION

Pachycrepoideus vindemmiae (Rondani), is a new parasitoid on pupae of the
beet leafminer 2. mixta Villeneuve (Diptera: Anthomyiidae) and the beet moth,
Scrobipalpa. ocellatella (Boyd) (Lepidoptera: Gelechiidae). It is widely distributed
species on the beet fly pupae in the Governorates of Giza (at Giza), Kafr El-Sheikh (at
Bila) and Dakghliya (at El-Simbalwein and Belgas) and with the beet moth pupae in
Kafr El-Sheikh (at Sakha) and Dakghliya (at Shirbin). A. vindemmiae is considered a
solitary pupal ectoparasitoid containing a great number of cyclorrhaphous Diptera,
including species of genus: Anastrepha, Calliphora, Ceratitis, Chrysomya, Bactrocera,
Drosophila, Fannia, ~Haematobia, —Hylemya, Lucilia, ~Musca,  Myiopardalis,
Oxysarcodexia, Paratheresia, Phaenicia, Phoridae, Phormia, Poecilosomella, Peckia,
Rhagoletis, Sarcophagula, Sarcodexia and Terelfia ( Rueda and Axtell, 1985; Hanson
and Gauld, 1995 and Marchiori et al, 2002 & 2005). This species presents a diversified
(cosmopolitan) distribution and it has been found in North America, Canada, Africa
and Europe (Rueda and Axtell, 1985). Several authors contributed to biology and
parasitism of A. vindemmiae on Ceralitis capitata Weidemann in Egypt, Dresophila
melanogaster Meigen and Delia radicum L. in France and Sarcodexia lambens Walker
and Megaselia- scalaris (Loew) in Brazil (Sarhan, 1981, Goubault, et aj 2004a and
Marchiori et a/, 2003 & 2005).

The purpose of this work was to study occurrence, efficacy, parasitism and
emerged wasps of P. vindemmiae on the beet fly, Pegomya mixta and the beet moth,

Scrobipalpa ocellatella pupae at different localities.
MATERIALS AND METHODS

Untreated free pesticides sugar beet, Befa vulgaris L., fields were selected at six
sites in the Governorates of Kafr El-Sheikh (at Sakha and Bila) and Dakghliya (at EI-
Simbalwein, Shirbin and Belgas) and with goosefoot, Chenopodium murale L.; spinach,
Spinacia oleracea \; Chard, Beta vulgaris var. cicla L.; wild beet, Beta vulgaris L. ssp.
perennis and beet, Beta vulgaris ssp. vulgars at Giza Agric. Exp Sta., Giza
Governorate.

Infested sugar beet leaves by the beet fly, P. mixta were collected biweekly
intervals from December 13, 2004 to February 21, 2005 and shortened to week from
March 7, to April 25, 2005 at Sakha. Three samples were taken on March 26, April 17,
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and May 3, 2005 (at El-Simbalwein) in addition to a sample on April 18, 2005 at Bila.
Samples were collected every two weeks from December 4, 2005 to March, 26 and
April 9, 2006 at Shirbin and Belgas, as well as from December 8, 2005 to April 26,
2006 at Bila. Seven and nine samples were taken from December 26, 2004 and
January 2, 2006 to March 27, 2005 and April 10, 2006 at Giza.

To determine the number and size of the collected samples from the infested
chenopodious plants by the beet fly at Giza, weekly inspection was made. The taken
samples 10, 7 and 4 were obtained from infested goosefoot, spinach and wild beet
plants from November 21, 2004 and February 13 or 20, 2005 to April 24 and 17, 2005,
respectively. Twelve and eleven samples were collected from infested goosefoot and
spinach from November 14 and 21, 2005 to April 10, 2006. However, 5 and 3 samples
were taken from infested chard and beet from November 21, 2005 to January 30,
2006. A sample was taken from infested wild beet on February 20, 2006.

Infested sugar beet leaves by the beet moth, S, ocellatella were detached and
placed into plastic sacs at 7 and 10 days intervals from April 6, 2006 to May 25 and
from May 15 to June 14, 2006 at Sakha and Shirbin, respectively.

On each collection date, infested leaves were visually examined and the cuttings
of the mined areas was made. The infested leaf pieces by the beet fly or the infested
leaves by the beet moth were placed into separated plastic containers (50 x15 cm)
each provided with a sandy layer at its bottom. The beet fly or moth pupae were
collected and placed into petri dishes, 10 cm diameter each. The dried leaves were
kept in plastic sacs fitted with a rubber band. Daily inspection was made and the
emerged adults of flies, moths and parasitoids were collected, identified and recorded.
At the end of emergence season, puparia were dissected and healthy ( emerged or
failed emerged flies or moths) or parasitized pupae (emerged parasitoids from pores
or failed emerged parasitoids) were counted.

Total rate of parasitism by 2. vindemmiae ( P ) and Opius nitidulator ( O ) and
rate of parasitism as well as efficacy of each species were calculated by using the
following formulas:

Total no. of emerged parasitoids(P+0)
Total rate of parasitism = X 100

Total no. of emered flies and parasitoids

Total parasitism no. of parasitoid (P)
Rate of each parasitoids (P) = X 100
Total no of (P+0) parasitiods
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Rate of parasitism of parasitoid (P)
Efficacy of each parasitoid (P) = = X 100
Total rate of parasitism (P + O)

15.5
Example: efficacy of P. vindemmiage = —————————————— X 100 = 40%(Table, 1).
39.1
RESULTS AND DISCUSSION

P. vindemmiae is a new pupal parasitbid on P. mixta and first record on S. ocellatella
in Egypt. ’
1. Efficacy of P. vindemmiae as biological control agent

Data in Table 1 show that, the overall means of parasitism by P. vindemmiae
and Opius nitidulator ( Nees) (Braconidae) were 15.5% and 23.6% (represented
efficacy about 40% and 60%) as biological control agents against the beet fly. It was
4.3% by the pteromalid species on the beet moth pupae. Its efficacy was markedly
fluctuated on parasitized pupae reared from sugar beet at different localities or these
developed from chenopodious host plants at Giza. Parasitism by A. vindemmiae
increased 1.7%, 26.4% and 30.4% than these resulted by O. nitidulator on parasitized
sugar beet pupae in 2004- 2005 (at Sakha and El-Simbalwein) and in 2004-2006 at
Giza (Table 1). On contrary, parasitism by the braconid species increased 24.4%,
15.3% and 5% than the pteromalid species at Bila, Belgas and Shirbin in 2005- 2006,
respectively. At Giza, parasitic activity by P. vindemmiae increased 31.9% in (2004-
2005), but decreased to 21.5% in (2005- 2006) than O. nitidulator on parasitized
goosefoot pupae. It followed the same behavior and increased 6.2% versus 74.3%
than the braconid species on parasitized pupae of spinach and chard in 2005- 2006.
The general means of parasitism by the pteromalid and the braconid species were
14.5% and 17.9% represented efficacy about 45% and 55% as biological control
agents against the beet fly on the sugar beet. Parasitism prevalence averaged 50.4%,
10.9% and 9% versus 20%, 17.8% and 17.4% at Governorates of Giza, Kafr El-
Sheikh and Dakghliya, respectively. P. vindemmiae, suffered high rates 16.8% and
12.6% opposed to 4.3% and 2.6% on pupae of the beet fly and moth at Sakha and
Shirbin in 2004- 2005 ( Tables 1 and 2).

Previous results indicate that, the parasitic activity by 2. vindemmiae resulted in
the highest rate of parasitism (50.4%) achieved efficacy about 72% as biological
control agent against the beet fly reared from sugar beet at Giza. It ranged between
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about 34%- 38% ( at Dakghliya and Kafr El-Sheikh) on the pupae reared the same
host plant and about 39%, 37% and 4% were attained on pupae reared from
spinach, goosefoot and chard at Giza, respectively. Parasitism by P. vindemmiae,
Spalangia gemina Bouck (Pteromalidae) and Euchalcidia caryobori Hanna (Braconidae)
resulted in about 9%, 6% and 5% on pupae of C. capitata under apricot, citrus and
peach trees, respectively at Giza, Egypt (Sarhan, 1981).

2. Incidence of parasitism on pupae of
2.1. The beet moth, S. ocellatella

Parasitic activity by P. vindemmize appeared in a rate of 3.8%, but lowered to
1% in late April at Sakha in 2004- 2005 (Table 2). Rate of 3.5% was recorded on early
May and reached 2 fold at the end of the month. A rate of 14.3% was attained by
mid June at Shirbin ( Table 2).

2. 2. The beet leafminer, P. mixta
2. 2.1. Reared from sugar beet at different localities

In 2004- 2005 season, parasitic activity by O. nitidulator appeared with a rate of
38.5% on mid December and drastically lowered to 3.4% after three months (Table
3). Then, parasitic activity by P. vindemmise started with a rate of 10.3% and
reached 60.2% on late April. Parasitism by the braconid species ranged between
6.7%- 9.3% during late March- mid April, but the pteromalid species appeared with a

" higher rate of 87.9% on early May at El-Simbalwein. A rate of 6.1% was recorded by
O. nitidulator by mid April at Bila.

In 2005- 2006 season, parasitic activity of A. vindemmiae showed 6.4 % and
4% paras.itism versus 14.4% and 14.7% by the braconid species on early December
at Shirbin and Bila, respectively (Table 4). Parasitism declined to less than 1% during
January, but a rate of 72.9% was recorded on mid March at Shirbin. The pteromalid
species appeared in a rate of 45.4% versus 37.7% resulted by the braconid species on
late March at Belgas ( Table 4).

2- 2- 2 Reared from different chenopodious plants at Giza

Data in Tables 5 and 6 indicate that parasitism by P. vindemmiae was observed
on the pupae reared from sugar beet, goosefoot (in both seasons) as well as spinach
and chard in 2005- 2006. Whereas, parasitic activity by O. nitidulator was recorded
from P. mixta pupae reared from the different growing chenopodious plants in both
seasons.

In 2004- 2005, parasitic activity by O. nitidulatorbegan with 42.1% and 64.3%
on the third week of November and late December and reached 81.6% and 83.3% on
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early March, but disappeared and declined to 7.1% after a week, respectively (Table
5). Then, P. vindemmiae appeared in rates of 64% and 64.3% which increased
gradually to reach 82.5% and 80.7% by late April and March.

In 2005- 2006, parasitic activities by the pteromalid species parasitized pupae
reared from chard and goosefoot started in rates of 3.3%, 2.0% on the third week of
November and reach 5.7% , 43.8% after 2 and 4 weeks, respectively (Table 6). The
highest rates of 69.8% and 91.4% were attained on the third week of March and early
April on parasitized pupae reared from sugar beet and goosefoot, respectively.
Parasitic activity on parasitized pupae reared from spinach began in a rate of 14.3%
on early December, but lowered to 10.5% after two weeks (Table 6). Rates of
55.1%- 64.9% were recorded on the third week of March and early April, respectively.

In general, parasitic activities by P. vindemmiae resulted in overall means 3.1%
and 47.5% versus 27.8% and 11.4% by O. nitidulator in the first and the second
cyclic activity periods. In the first activity period, incidence of parasitism by the
pteromalid species appeared in mean of 2,5% on the third week of November which
increased gradually to reach 25.7% after a month, but declined to 0.2% in late
January opposed to 59.2%, 45.7% and 11.5% by the braconid species on the same
dates., Fig.(1). However, in the second one P, vindemmize began in a the highest rate
of 36.3% on mid March and increased progressively to reach the maximum 87.9% in
~early May versus 2.4% and 0.0% by the O. nitidulator, respectively. On the other
hand, the free activity by the uncompetitive braconid species appeared a week earlier
than the pteromalid species and continued until late April with an overall means
18.6% and 45.6% in the first and the second activity cyclic periods, respectively ( Fig.
2). Interspecific competition between the two parasitoid species suffered an increase
about 36% parasitism by 2. vindemmiae than the other species during the last cyclic
activity period. Such increase about 34% was obtained by the uncompetitive braconid
species (free activity) when compared with the resulted in the interspecific
competition of the same species. Increasing parasitism by 2. vindemmiae probably
replaced by O. nitidulator or acts as hyperparasitoid on the parasitized pupae by the
other species. In multiparasitized tephritid fly pupae, 2. vindemmiae consistently
dominates the interspecific competition and larvae of the parasitoid Dirhinus giffardii
experienced the greatest mortality. £. vidernmiae and Fopius arisanus (Sonan) did not
show a preference for non parasitized over parasitized tephritid host (Wang and
Messing 2004a and 2004b). Intraspecific variations in 2. vindemmiae parasitism was
found on pupuae reared from different chenopodios host plants at Giza. The
descending means 50.4%, 20.6%, 17% and 3.5% were recorded on parasitized pupae

reared from sugar beet, goosefoot, spinach and chard at Giza. respectivelv. Larval
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feeding may be resulted pupae varied in size which may be affected on the female
parasitoids behavior. In generalist parasitoids such as 7. vindemmiae, the parasitoid is
able to discriminate parasitized pupae‘ from unparasitized one of many
cycolorrhaphous dipteran species differing greatly in size and preferred small one,
Drosiphila melanogaster, than the larger Ceratitis capitaat (Tephritidae), Calliphora
sp. (Calliphoridae) and Delia radicum (Anthomyiidae) ( Ruede and Axtell, 1985; Wang
and Messing, 2004b and Goubault et a/ 2004a).

3- Emergence of P. vindemmiae wasps

Total no. of 47 and 1892 P. vindemmiae were emerged from 44 and 1879
parasitized pupae of 5. ocellatella and P. mixta, respectively. Wasps emerged from
parasitized pupae of the beet moth on late April and continued until the third week of
June, but resumed its emergence on early October at Sakha in 2004- 2005 (Table 2).
An individual was emerged on early July at Shirbin.

In 2004- 2005, wasps emerged from parasitized pupae of A. mixta on the first
week of July and continued until the second the third weeks of July and mid
September from parasitized pupae reared from sugar beet at El-Simbalwein, Giza and
Sakha, except few numbers were emerged on late May at El-Simbalwein (Table 7).
Parasitoids emerged from parasitized pupae reared from goosefoot during early- late
July at Giza.

In 2005- 2006, wasps emerged in a few numbers on the third weekv of
December, the first and the third weeks of January and continued until late January
from parasitized pupae reared from chard, spinach and goosefoot at Giza,
respectively (Table 7). It emerged in huge numbers on early and late June and
continued until- early July and mid August from spinach and goosefoot pupae. On
parasitized sugar beet pupae, parasitoids emerged in a few numbers from mid
January to the next week and mid March at Bila and Shirbin, but the majority emerged
during the third weeks of April and May at Shirbin. Emergence started by mid April
and May and continued until early May and the third week of June at Bila and Giza,
respectively.

Generally, the emergence period prolonged from the third week of December to
mid September and from late April to early October from parasftized pupae of the beet
fly and moth, respectively. The majority of wasps represented about 51% and 49% of
the total no. of emerged wasp were emerged during June and July ‘from parasitized
pupae of beet moth and fly. P. vindemmiae is a solitary parasitoid, only one individual
can emerge per pupa of the. beet fly or moth. Rarely, two individuals were emerged
from a parasitized pupae of the beet fly reared from sugar beet at Sakha in 2004-
2005 or at Giza and Shirbin in 2005- 2006. Whereas four wasps emerged from a pupa
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of the beet moth reared from the same host plant at Sakha in the first season.
Intraspecific variability in host discrimination between two A. vindemmiae populations
originating from different geographical areas in France, one discriminated hosts
externally, whereas the other discriminate internally. Its occurrence rate of double
oviposition tended to be higher when all hosts were parasitized but this only occurred
on large size D. radicum pupae, but never observed on the little sized D. melanogaster
pupae (Goubault et a/, 2004a and 2004b).

In conclusion, interspecific activities by P. vindemmiae and O. nitidulator resulted in
overall means 15.5% and 23.6% in efficacies about 40% and 60% as biological
control agents against the beet fly, respectively. Efficacy was markedly fluctuated
among the parasitized sugar beet pupae at different localities or these reared from
chenopodious host plants at Giza. 2. vindemmiae was the abundant species, achieved
about 85% and 53% at El-Simbalwein and Sakha in 2004- 2005 as well as about
73.% and 71% in 2004-2005 and 2005- 2006 at Giza as biological control agents
against the beet leafminer on sugar beet, respectively. On the contrary, O. nitidulator
was the dominant species represented about 98%, 87% and 58% in biological
control of the beet fly at Bila, Belgas and Shirbin in 2005- 2006, respectively. At Giza,
efficacy by the pteromalid species was about 69% in (2004- 2005) opposed to 27% in
( 2005- 2006) on goosefoot parasitized pupae. Activities by the pteromalid and the
braconid species achieved about 56% and 96% as biological control agents agaii »!
the beet fly on spinach and chard in 2005-2006. Parasitism by O. nitidulator prolonged
from mid November to late April with two peaks of 73.7% and 89.6% on mid
December and early April, respectively (Fig. 2). However, P. vindemmiae appeared in
two cyclic periods (Fig. 1). Its parasitic activity delayed a week than O. nitidulator and
continued until late January, but resumed its activity by mid march until early May
resulted in overall means of 3.1% and 47.5% versus 27.8% and 11.4% by the
braconid species in the first and the second cyclic activity periods. The prevalence
values 18.6% and 45.6% were attained by free activity of O. nitidulator in the same
periods Interspecific competition activities between the two parasitoid species and
intraspecific activity by O. nitidulator resulted in an increase about 36% and 34% in 7.
vindemmiae and the uncompetitive O. nitidulator than these resulted by the
competitive braconid species. Increasing parasitsm by P. vindemmiae probably
replaced by O. nitidulator or acts as hyperparasitoid on its parasitized pupae P.
vindemmiae is a generalist pupal parasitoid resulted in overall means 4.3% and 15.5%
on sugar beet moth and fly pupae. It did not previously recorded on lepidopterous
pupae, it obligate to parasitized on the beet moth pupae as alternative host when the
beet fly pupae were scarce at the end of sugar beet growing season. It is solitary
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pupal parasitoid, rarely polyparasitizm was found. Wasps emerged at the third week of
December to mid September ‘and from late April to early October-and about 51% and
49 % were emerged durfng J;le and June from parasitized beet fly and moth pupae
( Tables 2 and 7) and graphically illustrated in (Fig. 3). In Brazil, the prevalence rates
" of parasitism by . P. vindemmiae were 18.2% on (Sarcodexia lambens Walker,
Sarcophagidae), about 13% on (Megaselia scalaris (Loew), Phoridae) and 12.5% on
(Cyrtoneurina pararescita Couri, Muscidae) (Marchiori, et al, 2003 & 2005 and
Marchiori & Silva Filho, 2007).

P. vindemmiae seem to be increasing biological control against the beet fly by
about 40%. It introduced into Hawaii and Costa Rica for control of C. capitata and to
various localities in the New World against Anastrepha spp. (Purcell, 1998 and
Ovruski, et al. 2000).
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Table 1. Means of parasitism by Pachycrepoideus vindemmiae and Opius nitidulator
on pupae of Pegomya mixta reared from sugar beet at different localities
and some chenopodious host plants at Giza during 2004- 2005 and 2005-

2006 seasons.

Total no of
Parasitized b o
i arasitized pupae by:
Host plant Locality Season Alive pupag 0 mean
(emerged 0. P.
flies) No. % No. % No. %
Sakha S 1810 400 15.1 447 168 | 847 | 31.9
Bila ) 154 10 6.1 0 00| 10 | 61
. 2005
El-Simbalwein 57 5 5.5 29 [ 319 34 |374
Total 2021 415 476 891
General mean % 14.3 16.3 30.6
Bila 00 977 327 24.9 6 0.5 333 | 254
Shirbin — 1274 321 17.6 229 12.6 | 550 30.2
Belgas 1048 236 17.9 35 2.6 271 20.5
B. vulgaris
Total 3299 884 270 1154
General mean % . 19.8 6.1 25.9
2004-
56 36 19.1 97 51.3 133 | 704
2005
2005-
211 144 20.2 358 50.2 | 502 | 70.4
2006
Total 267 180 455 635
Mean % 20.0 50.4 70.4
2004-2005 53 98 26.8 215 | 58.7 | 313 | 855
2005- 2006 913 576 33.9 211 12.4 | 787 | 463
Gmiras Total 966 674 426 1100
General mean % 326 20.6 53.2
3 2004-2005 371 220 37.2 0 0 220 | 37.2
; 2005- 2006 408 191 22.7 244 | 289 | 435 | 516
5. oleracea
Total 779 411 244 655
General mean % 28.7 17.0 45.7
2004-2005 12 59 83.1 0 b} 59 83.1
B. vulgaris. 2005- 2006 8 9 52.9 0 0 9 52.9
S Total 20 68 68
perennis
General mean % 77.3 77.3
B. vulgaris
g 2005-2006 43 179 778 8 3.5 187 | 81.3
var. cicla
B. vulgaris
) 2005-2006 8 60 88.2 0 0 60 88.2
SSp._vulgaris
2871 1879
Total 7403 4750
Overall mean % 23.6 15.5 39.1
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Table 2. Incidence of parasitism by Pachycrepoideus vindemmiae on pupae of
Scrobjpalpa ocellatella and distribution no. of emerged wasps during
April- October at Sakha and Shirbin regions in 2004- 2005 season.

Date of Total no. of collected
Distribution no. of emerged wasps during
collection pupae Parasitis
m Ap Jul | Oc | Tota
Locality Healthy May June
Parasiti % r y t 1
Month Day {emerged
zed 1
meths) 4th | 1st | 4th | 1st | 3rd | 1st
st
6 2 0 0 0
13 101 4 38 6 1 7
April
20 18 0 0 0
27 103 1 1.0 1 1
4 50 0 0 0
Sakha
11 165 6 3.5 1 5 6
May
i8 285 15 5.0 2 13 15
25 226 17 7.0 11 6 17
Total 950 43 6 1 2 18 6 0 13 46
Mean % 43
Ma 15 ) 0 0 0
Ly | 2 2 0 0 0
Jun 4 1 a 0 0
Shirbin
e 14 6 1 14.3 1 1
Total 38 1 1 1
Mean % 2.6 0
Overali mean % 4.3 0
Total 6 1 2 18 6 1 13 47
12. 27.
% 6.4 511 2.0
8 7
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Table 3. Incidence of parasitism by Pachycrepoideus vindemmiae and Opius
nitidulator on pupae of Pegomya mixta reared from sugar beet at Sakha,
Bila and El-Simbalwein during December- May in 2004- 2005 season.

Date of collection Total no. of emerged
Total
Region Parasitoids P
Month Day Flies O._nitidulator P. vindemmiae %
No. % No. %
13 8 5 38.5 0 0 38.5
Dec
27 5 1 16.7 0 0 16.7
10 19 4 17.4 0 0 17.4
Jan
24 69 21 233 0 0 23.3
7 248 25 9.2 0 0 9.2
Feb
21 152 31 16.9 0 0 16.9
7 117 24 17.0 0 a 17.0
Sakha
14 410 16 34 43 10.3 13.7
Mar
p 21 134 39 19.6 2 13.1 32.7
28 230 105 25.1 83 19.9 45.0
4 274 59 12.6 136 29.0 41.6
11 114 32 154 61 29.5 44.9
Apr
18 19 8 14.0 30 52.7 66.7
25 11 30 29.1 62 60.2 89.3
18 154 10 6.1 0 0 6.1
Bila Apr
Mar 26 14 1 6.7 0 0 6.7
El-Simbalwein Apr 17 39 4 9.3 0 0 9.3
May 3 4 0 0 29 87.9 87.9
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Table 4. Incidence of parasitsm by Pachycrepoideus vindemmiae and Opius
nitidufator on pupae of Pegomya mixta reared from sugar beet at Bila,
Shirbin and Belqas during December- April in 2005- 2006 season.

Date of collection Total no. of emerged
Parasitoids Total p
Region
Month Day Flies Q. nitidulator P. vindemniiae Y%
No. % No. %
8 122 22 14.7 6 4.0 18.7
Dec
22 161 9 53 ] [{] 5.3
S 152 7 4.4 0 0 4.4
Jan
19 156 28 15.2 0 0 15.2
2 137 25 15.4 0 0 15.4
Feb
Bila 16 81 49 37.7 0 0 37.7
1 37 38 50.7 0 0 50.7
Mar 15 64 41 3%.0 0 0 39.0
29 38 69 64.5 0 0 64.5
12 27 37 57.8 0 0 57.8
Apr
' 26 2 2 50.0 0 0 50.0
4 137 25 14.4 11 6.4 20.8
Dec
18 127 49 27.8 0 0 27.8
1 106 30 219 1 0.7 22.6
Jan 15 241 7 2.8 (4] 0 2.8
Shirbin 29 401 52 11.5 1 0.2 11.7
12 33 40 54.8 ] 0 54.8
Feb
26 136 88 39.3 0 (1] 39.3
12 78 2 0.7 216 72.9 73.6
Mar
26 15 28 65.1 0 0 65.1
4 90 7 7.2 0 0 7.2
Dec
18 34 14 29.2 0 0 29.2
1 88 9 9.3 0 0 9.3
Jan 15 178 21 10.6 0 0 10.6
29 297 38 11.3 0 0 11.3
Belgas
12 188 14 6.9 0 0 6.9
Feb
26 52 57 52.3 0 0 52.3
12 9 9 50.0 0 4] 50.0
Mar
26 13 29 37.7 35 45.4 83.1
Apr 9 9% 38 27.7 0 o | 27.7
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Table 5. Incidence of parasitism by Pachycrepoideus vindemmiae and Opjus
nitidulator on pupae of Pegomya mixta reared from different chenopodious
host plants during December- April at Giza in 2004- 2005 season.

Total no. of emerged adults:
Date of collection Total
Host plant Parasitoids
parasitism
Flies O. nitiduiator. P. vindemmize
Month Day %
No. % No. %

Dec 26 5 9 64.3 0 ] 64.3
9 7 6 46.2 0 0 46.2

Jan
23 15 0 0.0 0 0 0.0

Sugar beet, Beta vulgaris
6 3 15 83.3 0 0 83.3
L.

13 8 2 7.1 18 64.3 71.4

Mar
20 6 0 0.0 12 66.7 66.7
27 12 4 4.8 67 80.7 85.5
Nov 21 11 8 42.1 0 0 42.1
Dec 26 1 6 85.7 0 0 85.7
Jan 9 1 4 80.0 0 0 80.0
Feb 13 8 5 38.5 0 0 38.5
Goosefoot, Chenopodium 6 74 31 81.6 0 Q0 81.6
murale L. Mar 13 9 0 0.0 16 64.0 64.0
20 1% 26 28.9 53 58.9 87.8
10 0 0 0.0 38 100 100
Apr 17 5 11 12.1 75 82.4 94.5
24 0 7 17.5 33 82.5 100
Feb 13 69 13 15.9 159
6 24 62 721 0 0 72.1
Mar 13 35 24 40.7 Q 0 40.7

Spinach, Spinacia oleracea
20 29 39 57.3 0 0 57.3
L

3 85 21 19.8 1} 0 19.8
Apr 10 122 56 315 [v} 0 31.5
17 7 5 41.7 (] 0 41.7
Feb 20 1 0 0.0 0 0 0.0
Wild beet, Beta vulgaris L. Mar 6 0 1 100 o ] 100
SSp. perennis 10 6 41 83.8 0 0 87.2

Apr
17 s 17 83.3 0 0 77.3
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Table 6. Incidence of parasitism by Pachycrepoideus vindmmiae and Opius nitidulator
on pupae of Pegomya mixta reared from different chenopodious host plants
during December- April at Giza in 2005- 2006 season.

g Total no. of emerged adults:
Date of collection Parasitolds Total
L0l
Host plant parasitism
Flies 0. nitiduk; P. vir e %
Month Day
No. % No. %
2 0_ 6 100 0 0 100
Jan 16 © 16 72.7 0 0 72.7
30 3 4 57.1 0 0 57.1
Feb | 13 B 21 | 500 [ [} 50.0
Sugar beet, Beta vuigarisL. 27 8 14 63.6 0 0 63.6
6 25 37 59.7 0 0 59.7
Mar [——
20 136 19 3.7 358 69.8 73.5
3 11 20 64.5 0 0 64.5
Apr
10 1 7 87.5 0 0 87.5
14 2 9 81.8 0 0 81.8
Nov
21 84 67 43.5 3 2.0 45.5
12 11 13 54.2 0 0 54.2
Dec 19 7 2 12.5 7 43.8 56.3
26 1 0 0 0 0 0
Goasefoot, (Enenopodin Jan 30 | o 8 w00 [ o 0 100
murale
13 148 67 31.2 0 0 31.2
L Feb
20 352 150 29.9 0 0 29.9
6 176 21 10.7 0 0 10.7
Mar
20 91 39 30.0 0 0 30.0
3 31 191 86.0 0 0 86.0
Apr
10 10 9 4.1 201 91.4 95.5
New 21 5 0 0 0 0 0.0
5 6 0 0 1 14.3 14.3
Dec 19 3 14 73.7 2 10.5 84.2
26 22 0 0 0 0 0.0
Nan 16 21 4 16.0 C 0 16.0
Spinach, Spinacia oleraces L 30 1 1 50.0 ¢ 0 50.0
Feb 20 35 16 31.4 [} 0 31.4
6 130 6 4.4 0 0 4.4
Mar
20 56 15 9.5 87 55.1 64.6
Rog 3 53 30 12.7 154 64.9 77.6
P 10 76 105 58.0 0 0 58.0
Nov 21 22 97 78.8 4 33 82.1
Dec S 12 54 77.2 4 5.7 82.9
Chard, Beta vulgarisvar. cicla L. 19 4 21 91.3 0 0 84.0
2 4 7 63.6 0 0 63.6
Jan
30 1 0 0 0 0 0.0
Nov 21 6 28 86.4 0 0 82.4
Beet, Beta vulgaris ssp. vulgars Dec 12 2 31 93.9 0 0 93.9
Jan 30 0 1 100 0 0 100
Whdbes; bl o9s | g | o | 9 |s29| o 0 52.9
perennis
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Table 7 . Distribution no. of Pachycrepoideus vindemmiae wasps emerged from
parasitized pupae of Pegomya mixta pupae reared from sugar beet at
Sakha (SK), El-Simbalwein (SN), Bila (BI), Shirbin (SH) and Bilgas (BL)
and different chenopodious plants at Giza during December- September
in 2004- 2005 and 2005- 2006.

No. of emerged wasps from parasitized pupae reared from:
Emergence
Spinac
weeks Sugar beet Goosefoot E Chard
%
SK | SN | BI l SH I BL Giza
Wee
Month 2004 | 2005 | 2004 [ 2005 2005- 2005-
k 2004- 2005 2005- 2006
2005 | 2006 | 2005 | 2006 2006 2006
1
3rd 0 0 0 0 0
Dec
4th 0 0 0 0 0 3
1st 0 0 0 0 2 0
2nd 1 8 0 0 0 e
Jan 20
3rd 5 3 0 1 0 0
4th 0 0 6 1 4
Feb 2nd 1 0
Mar 2nd & 0
1st 0 0
2nd 0 11
Apr 32
3rd . 23 15
4th 4 7
1st 63 2
2nd 85 22
May 16.5
3rd 45 37
4th 9 50
1st 0 51 51
2nd 0 183 153
Jun 29.0
3rd 0 22 14
4th ) 54 20
1st 78 8 5 72 55 3
2nd | 218 12 3 63 24
Jul 48.7
3rd 126 89 75 62
4th 23 5 1
1st 2 5
Aug
2nd 1 3 0.6
Sep 2nd 1
Total 449 29 6 233 35 97 365 215 211 244 8
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