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Abstract

Pachycrepardeus vindzmmiae (Rondanr}y (Diptera: Anthomyndae), s
a new parasitoid recorded on Lhe pupae of the boet leafminer, Pegomya
stz in the Governorates of Giza, Kalr EI-Sheikh {at Bila) and Dakghliya
{at Ei-Simbalwenn and Belgas) and with the beet moth, Scrobwpaina
oceflatelfa w Kafr E-Sheikh (gt Sakha) and i Dakghliya {at Shirbir). It
is & solitary pupal parastod, rarely polyparasitism  was  found.
Intraspecific vanations in £ windemmuae parasitism were 16.7% and
12.6% opposed o 4.3% and 2.6% on parasitized pupae of the beet fly
and moth on sugar beet at Sakha and Shirbin, respectively. Interspeafic
actrvihes by 2. widemmige and Oows mibidufator (Nees) (Chaodoidae:
Bracomdae) resulted in overall means 15.5% and 23.6% representing
efficacies about 40% and 60% as bwological contral agents against the
beet fly. On parasitized sugar beet pupae, parasiism by £ windenimae
ncreased 1.7% and, 26.4% at ( Sakha & E-Simbalwein) in 2004-2005,
and 32.2% & 30.0% mn {2004-2005 and 2005- 2006 ) at Giza but
decreased 24.4%,15.3% and 5% a3t { Bila, Belgas and Shwbin ) n
2005 2006 than O mtwuiator. Efficacies of £ windermimiae increasing
about 5% & 71% and 45% & 43% versus about 96%, 75% and 17%
by O. mbididator as Dological control agents aganst the beset fly,
Intraspecific variations in £  vimdemmige parasitism resulted in
descending means 50.4%, 25.2%, 16.7% and 3.5% on parasitized
pupae reared fram sugar beet, goosefool, spinach and chard at Giza.
Generally, parasitic actwity by O, nitidulator started on mid Novernber
and conbinued unti 1ate April, However, P, vdemimize appeared in two
cyclic activity periods from the third week of November to late January
and from rmud March to late May. The interspecific competition resulted
in overall means of 3.1% and 4/.5% by the pteromalid species versus
27.8% and 11.4% by the braconid species in the two cyclic activity
periods. The activity by uncompelitive O, nitidiator suffered overall
means 18.6% and 45.6% during the same periods, Interspecific
competition  activities belween the two parasitoid species and
intraspecific by O nidudator resulted 10 an increase about 36% and
34% n parasitism than these recorded by the competitive braconid
species. Increasing parasitism by 2 wndemimide probably replaced by O.
nitiduiator or adts as hyperparasitoid on its parasibhzed pupae. 1t s 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 fram the tlard week of December
o mid September and from late Aprl 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 parasitgids insecticides must be
entirely avoided.

'3

INTRODUCTION

Pachycrepoideus vindemmige (Rondani), is a new parasitoid on pupae of the
beet leafminer 2 mixta Villeneuve (Diptera: Anthomyiidae) and the beet moth,
Scrobipaipa 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 Dakghliva (at El-Simbalwein and Belgas) and with the beet moth pupae in
Kafr El-Sheikh (at Sakha} and Dakghliya (at Shirbin). £ vindemmiae is considered a
solitary pupal ectoparasitoid containing a great number of cyclorrhaphous Diptera,
including species of genus: Anastrepha, Calliphora, Ceralftis, Chrysomya, Bactrocera,
Drosophila,  Fannfa, Haematobia, Hylemya, Lucilia Musca  Myiopardalis,
Oxysarcodexia, Paratheresia, Phaenicia, Phoridae, Phormia, Poecilosomella, Peckia,
Rhagoletis, Sarcophaguia, Sarcodexia and Terelfia ( Rueda and Axtell, 1985; Hanson
and Gauld, 1995 and Marchion et af, 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 Eqypt, Dresophila
melanogaster Meigen and Delia radicum L. in France and Sarcodexia lambens Walker
and Megaselia scalaris {Loew) in Brazil (Sarhan, 1981, Goubault, et af 2004a and
Marchiori ef 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 ocelfatella 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 El-
Simbalwein, Shirbin and Belgas) and with goosefoot, Chenopadium murale L.; spinach,
Spinacia oleracea L; Chard, Beta vulgaris var. cicla L.; wild beet, Beta vulgaris L. ssp.
perennis and beet, Bela vulgaris ssp. wuigars at Giza Agric. Exp. Sta., Giza
Governorate.

Infested sugar beet leaves by the beet fly, 2. mida were collected biweekly
intervals from December 13, 2004 to February 21, 200S 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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anhd 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 Shirkin 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
chenopadious 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 frem November 14 and 21, 2005 to April 10, 2006. However, 5 and 3 samples
were taken from infested chard and beel 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, 5. ocelatelia were detached and
placed inte 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 coliection 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 c¢m)
each provided with a sandy layer at its hottom. 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 heaithy ( 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 £, vindemmiae ( P ) and Opius nitidufator ( 0 ) 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) = - = s — — = — = X100

Tatal no of (P+0) parasitiods
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Rate of parasitism of parasitoid (P)
Efficacy of each parasitoid {P})= - ~———— - — —— X100
Total rate of parasitism {P + Q)

15.5
Example: efficacy of P. vindemmiae = —————- ——— X 100 = 40%(Table, 1).
391

RESULTS AND DISCUSSION

P. vindemmiae is a new pupal parasitoid on £ mixta and first record on 5. oceflateila
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 nitiduiator ( 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 tocalities or these
developed from chenopodious host plants at Giza. Parasitism by A vindemmyae
increased 1.7%, 26.4% and 30.4% than these resulted by O. nitidu/ator 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 Shirhin in 2005- 2006,
respectively. At Giza, parasitic activity by £ vindemmiae increased 31.9% in (2004-
2005}, but decreased to 21.5% in (2005- 2006) than O. aitidufator 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 jn 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,
Spatangia germina Bouck (Pteromalidae) and fuchaicidia caryobori Hanna (Braconidae)
resulted in about 9%, 6% and 5% on pupae of C capitatz under apricot, citrus and

peach trees, respectively at Giza, Egypt {Sarhan, 1981).
2. Incidence of parasitism on pupae of
2.1, The beet moth, 5. ocellatella

Parasitic activity by P. vindemmiae appeared in a rate cf 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 iowered to 3.4% after three months (Tabie
3). Then, parasitic activity by P vindemmize 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
Q. nitidutator by mid Aprit at Bila.

In 2005- 2006 seascn, parasitic activity of P. vindemmize showed 6.4 % and
4% parasitism 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 braccnid species on
late March at Belqgas ( 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 C. nitidulator was recorded
from P. mixta pupae reared from the different growing chenopodious plants in both
SEeasons.

In 2004- 2005, parasitic activity by O. nitidulator'began 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 aftained 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 &). Rates of
55.1%- 64.9% were recorded on the third week of March and early April, respectively.

In general, parasitic activities by A. 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
pteromatid 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, 1 tne second one P. vindemmiae 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 @. nitidiiator, 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 P. vindemmiae than the other species during the last cyclic
activity period. Such increase about 34% was obtained by the uncompelitive braconid
species (free activity) when compared with the resulted in the nterspecific
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 Dirbinus giffardii
experienced the greatest mortality. £. videmmiae 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, respectively. Larvai
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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 P. vindemmiae, the parasitod 1s
able to discriminate nparasitized 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), Cafiphora
sp. (Calliphoridae) and Defiz radictrn (Anthomylidae) ( Ruede and Axtell, 1985; Wang
and Messing, 2004b and Goubault ef &/, 2004a).

3- Emergence of P, vindemmide wasps

Total no. of 47 and 1892 £ vindermmiaze were emerged from 44 and 1879
parasitized pupae of 5 oceflatelfia 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 individuai was emerged on early July at Shirbin.

In 2004- 2005, wasps emerged from parasitized pupae of £. mwxta on the fust
week of July and continued until the second the third weeks of July and nud
September from parasitized pupae reared from sugar beet at El-Simbalwein, Giza and
Sakha, except few numbers were emerged on late May al El-Snmbalwei'n {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 week of
December, the first and the third weeks of January and continued unti! late January
from parasitized pupae reared from chard, spinach and gooscfoot at Gia,
respectively {Table 7). It emerged In huge numbers on early and [ate June and
continuved 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 parasitized pupae of the beet
fly and moth, respectively. The majority of wasps represented ahout 519% and 49% of
the total no. of emerged wasp were emerged during June and July from parasitized
pupae of beet moth and fiy. 2. vindemmuae is a solitary parasitoid, only one individual
can emerge per pupa of the. beet fly or moth. Rarely, two individuals were emergetl
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 £. 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. radicurn pupae, but never observed on the little sized D. melanogaster
pupae (Goubault ef 8/ 2004a and 2004b).

In conclusion, interspecific activities by P. vindemmiae and O. nitiduiator 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. A. vindemmiize 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, nitidufator
was the dominant species represented about S8%, B7% 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 ag.:
the beet fly on spinach and chard in 2005-2006. Parasitism by O. nitiduiator 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. vindemmyae appeared in
two cyclic periods (Fig. 1). Its parasitic activity delayed a week than Q. aiigiwiator 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 nifidufator 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 2.
vindemmiae and the uncompetitive . nitidufator than these resulted by the
compelitive braconid species. Increasing parasitism by P vindemmiae probably
replaced by O. nitidulator or acts as hyperparasitoid on its parasitized pupae A.
vindemmiae is a generalist pupal parasitoid resulted in overal! 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. 1t 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 during July and June from parasitized beet fly and moth pupae

{ Tables 2 and 7) and graphically ilustrated in (Fig. 3). In Brazil, the prevalence rates
of parasitism by A. vindemyniae were 18.2% on (Sarqodexra lambens Walker,
Sarcophagidae), about 13% on (Megaselia scalaris (Loew), Phoridae} and 12.5% on
{ Cvrtoneuring pararescita Couri, Muscidae) (Marchiori, et af, 2003 & 2005 and
Marchiorl & Silva Filho, 2007).

P. vindemmiae seem (o 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 a/ 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.
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April- October at Sakha and Shirbin regions in 2004- 2005 season.

Table 2. Incidence of parasitism by Pachycrepoideus vindemmiae on pupae of
Sarobipalpa oceflatelfa  and distribution no. of emerged wasps during
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PACHYCREPOIDEUS VINDEMMIAE (RONDANTY, A NEW RECORD PARASITOID (HYMENOPTERA,
PTEROMALIDAE) ON PUPAE OF THE BEET LEAFMINER, PEGOMYA MIXTA VILLENEUVE (DIPTERA:

ANTHOMYIIDAE), AND THE BEET MOTH, SCROBIFALPA OCELLATELLA (BOYD)
i LEPIDOPTERA : GELECHIIDAE )

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 seascn.

T

Date of collecuon

Total na, of cmerged

Tatal
A
Reqien — : ara15|to|ds_ garasiiaim
Manth Day Fiies O nledulaton P windeiminige o
N % M. %
13 8 5 38.5 ] 0 38.5 4
Dec
27 5 1 16.7 0 0 16,/
10 19 4 17.4 0 0 17.4 :
Jan 1
24 89 21 23.3 0 9] 233
7 248 25 9.2 4] n 9.2
Feh
21 152 31 169 0 0 16.3
| 7 117 24 17.0 1] 0 70
Sarha
Lol 410 16 34 49 103 13.7
tar
21 134 39 19.6 26 i31 2.7
28 230 105 251 83 199 150 |
4 274 9 12.6 136 258.0 4.6 .
LH 114 32 1%4 61 295 44 9
Apt
|18 19 8 14.0 30 527 66.7
25 11 30 241 62 60.2 §9.3
1R 154 10 £.1 a0 f 6]
Bilg Apr
Itar 26 14 1 6.7 a o 6.7
— —
El-Simoalwen Apr Y 29 4 93 It a 9.3
i May |3 1 0 i 0 29 879 87.9 J
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Table 4. Incidence of parasitism by Pachycrepoideus vindemmize and Opius
nitiduiator on pupae of Pegomys mixta reared from sugar beet at Bila,
Shirbin and Belgas during December- April in 2005- 2006 season.

T ] |
’ Date of colection Total ne. of emerged | '
Parasitaids b Tota parasitsm l
’ Region l i
Month Day Flies L. mitichitator P ymndemae i l
} [ No. Y% No. | % 7 _
( T 8 122 22 14.7 6 __4_0__[_ 18.7 j
) 9 5.3 o _ | 0 53
7 44 0 0 44 4
B
28 15.2 0 0 52 |
i
25 L 15.4 o ) 159 +
Bl
Bila 49 7.7 0 0 177 1
g3 50.7 0o | o | 50.7
D
41 39.0 0 0 i 390
69 64.5 0 0 | 64,5 .
12 27 37 57.8 o | o i 578 _’
Apr l
25 2 2 50.0 0 a 50.0 N
4 137 25 1 14.4 [ 1t l 6.4 208 j
Dec | ' T
18 127 49 27.8 L 27.8
1 106 0 21.9 1 ] 07 246
]
Jan 15 241 7 2.8 0 D 2.8
Shirbin 29 401 52 11.5 1 o2 | 17 {
12 33 an 54.8 0 a | 546
Feb [ I \—,
26 136 88 39.3 0 0 393 .
12 8 2 0.7 216 729 73.6 1
Mar ; i
26 15 28 651 |  © l ¢ 65.1
1
4 %0 , 7 7.2 0 0 L 22 _ﬁﬁ{
Dec i
18 L 14 22 | 0 0 1292
1 88 9 9.3 0 0 93 "
Jan 15 178 21 10.6 0 0 0.6 __1
29 297 38 113 0 0 - 11.3
Belgas
12 188 14 69 0 Q ! 6.9
Feb
26 52 57 52.3 0 0 l 52.3 j
— [
12 9 9 50.0 0 0 50.0
Mar
. 13 29 37.7 35 45.4 83.1
B J _Apr | g 99 38 27.7 0 a 277 i
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PACHYCRFEPOIDEUS VINDEMMIAE (RONDANT), A NEVW RECORD PARASITOID {HYMENCOPTERA,

PTEROMALIDAE) ON PUPAE OF THE BEET LEAFMINER, PEGOMFA MIXTA VILLENEUVE (DIPTERA:
ANTHOMYLIDALC), AND THE BEET MOTH, SCROBIPALFA OCELLATELLA (BOYD)
{ LEPIDOPTERA @ GELECHIIDAE §

Table S. Incidence of parasitism by Pachycarepoideus vindemmize and Opius
nitidufator on pupae of Pegomya mixta reared from different chenopodious
host plants during December- April at Giza in 2004- 2005 season.

T |
L. Tolal no_cf emeraed adulls .
Daie ol colocicn Tatal |
Hosl plant Pa-asitods
[a asiisin
Flios O, atigtiziate: Fovadieiinae
Mantl Daw : i Ty
po b Yo, "
' 7
Deg 26 5 9 64.3 0 d 643
k] 7 6 46,2 Q 0 46.2
lar
23 15 o 0.0 0 1] 0.0
Sigar bogt, ot vodgans
5 3 15 82.3 5} 0 _dx3 |
I.
13 B 2 71 18 54,3 14
M-
20 6 0 n.0 12 66 7 56 7
‘ 27 12 4 4. 67 807 45 5
' Now 2 11 i 421 i Q. 121
}» Dec 26 ! 5 A5 7 a _L‘l_]_ RS 7
I
L lan 9 1 4 0.0 o | _ o [ sno
F Feo 13 H 5 0 s a n 385
Gacsefool, (hmopodm | G 7 1; 81.6 n ] g16 |
muraie L. Mar Lo13 El ] 0.6 16 610 _ - AR
20 11 26 8.9 53 58.9 s
[ —
10 c o ! oae 38 {00 100
Apr |17 5 1l | 12.1 75 B24 | wa5
1
_ 24 3 7 ‘ 17.5 33 875 _1on _‘
! i
| Feh [3 69 i3 ‘ 15.9 15,9
6 24 62 [N 0 i 701
Mar |13 35 24 40 7 0 o Az
SQINACh, SR A0S QIOrECes ! ) B
n 29 | nrg o0 73
L ; ' -
'3 a5 21 198 | 4 ‘ it 19§
! —
Ajar N 122 56 31y ! } v iLs
P 17 7 \ 5 417 i} [ n ) 117 4\
Feo 12 \ i 0 oe | o L 0 ~ oG ‘
e L | e o e
Wi Dest, Bord viigans L ‘ Mal 3} L 0 1 100 J 1] i} J- | (3] |
S5P. SOrenas ' | 1 | & 91 818 o ] 4732
’ Apr F -
B , |17 5 17 833 | 0 g 7.3
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Table 6. Incidence of parasitism by Pachvcrepoideus vindmmiae and Opius nitidulator
on pupae of Pegomya mixta reared from different chenopodious host plants
during December- April at Giza 'n 2005- 2006 season.

i i Total no. of emerged adults; | !
l Date af gohection 2 - —{ Tota ,
Host plant Parasitoids i ,
- - i parastism
[ Flas O milediilator l P Lndemimiae o
Mzpth 0 Day I . o
_, ! Mo o Mo. g J

I ! - : 2 .
2 6,6 W | o ] 120 __’
Jan it i

6 N ]

. 1
30 | o | 4 [ s g a | s
0

} Feh !__ {;_1'__11_ ! 21 | 504 g _,_4___5& —
s T T W Tas [0 | o s ]

Sugar beet, Befa vaigans L 14

| &_'_3_*"[}_9?_ o p o [ sy
i 00" 136 19 4 37 58 0 63§ 735

[P T =T TR
%_ U IR ?\F‘%?.E ol 47.5
12 ;

oo L o B
i ] ow 67 | 435
| 2 | | s e r
r Dec _E?ﬁ(‘_? 2 125 7 1438 T

T e T e

| 4

Gooscloot, Chvnopodiun

= ‘ —
lan 40 0 | 8 160 0 0 wo_ |
TN - " —_ — T — —_—
! ‘} PPl R s12 1
L : 13 148 67 31.2 o ! stz )

] w0 | 3 J_SDJL’_E_ o | ko |
6 o176 w7 | o o | 07

T2
=
=

SPFIACT, S Jutten £ 1

Chars, Batd vudgars var, acla L, 0
ian 9
3
R 1 o | 0
Mov 86,4 4]
Beetl, Sata viigars ssb. Viigars Dec 12 ET 31 93.9 ] 939 |
Jan i;ED i 0 1 100 0 nn

Wild bect, Bota viigans L. ssp. | Feb 20 5
perenms € 9 52.5 0 J_;j:
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PTEROMALIDAE) ON PUPAE OF THE BEET LEAFMINER, PEGOMYA MIXTA VILLENEUVE {DIPTERA:

{ LEPIDOPTERA : GELECHIIDAE

ANTHOMYIIDAE), AND THE BEET MQTH, SCROBIPALFA OCELIATELLA (BOYD)

Table 7 . Distribution ne. of Pachycrepoidevs vindemmiae wasps emerged from
parasitized pupae of Pegomya mixta pupae reared from sugar beet at
Sakha (5K), 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 parasiized pupae reared from:
Emergerice
Spinac
WEeks Sugar beet Gooscfoo f Chard
ks
s | sn | s | s | = Giza i
Wee
Month 2004 | 2005 | 2004 | 2005 2005- 2005-
K 2004- 2005 2005- 2006
2005 | 2006 | 2005 | 2006 2006 2006
|
ird 0| 0 0 0 0
Dec
4th 0 o 0 0 0 2
ist 0 1] 0 0 2 0
2 nd 1 ] (i} i Q 0
Jan 2.0
3rd 5 3 i 1 b g
ath 0 o 6 1 4
Fab 2 nd 1 4]
Mar 2nd 1 o]
15t 0 0
2 nd 0 11
Apr 3.2
3rd 23 15
1th 4 7
1st 63 2
2nd 8s 22
May 16.5
ird 45 37
4th 9 50
1 st 0 51 51
Znd a 183 153
Jun 29.0
ird 0 22 14
4 th ] 54 20
1st 78 i} 5 72| 5% 3
2nd | 218 | 12 k| 63 | 24
Jul 4R.7
3rd | 126 89 75 | 62
4 th 23 5 1
1 st 2 ]
Aug
2nd | 1 3 0.6
Sep 2 nd 1
! Totat a9 | 29 | 6 [ 233 | 35 97 385 | 215 | 211 244 3
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Fig. 1. Overall means of parastism resulied by the competitive
parasitoids Pachycrepoidens videmniiae and Opias nitidelator during
November- January and March- Mayv exclic activity periods.

100
9
Incidence ¢l parasitism
Fig.2. Overall means of parasitism resulted by uncenipetitve
Opius witichttator during Novemhber- April.
ol
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Fig.3. Distribution percenages of emerged P, vindenvniae from
parasitised puparia of £ wixee and 8. ocellatelin during December-
Octuber.
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