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Abstract

Leaves infested by the sugar beet leafminer, Pegomya mixta
Villeneuve (Diptera: Anthomyiidae) were collected from untreated
sugar beet, Befa vulgaris L., spinach, Spinacia oleracea L.,
goosefoot, Chenopodium murale L. and wild beet Beta vulgaris
var.  perennis during the period from November, 2004 to April,
2005 and with Chard, Befa vulgaris var. cicla .. and mangold,
Beta vulgaris var. vulgaris during the same period in 2005 and
2006 in the farm of the Agric. Exp. Sta., at Giza. Rate and
incidence of diapause and parasitism and emergence of flies and
parasitoids were determined. The overall mean of diapause was
higher 49.3% (2004-2005) opposed to 38.5% (2005- 2006).
Parasitism followed the same trend with 45.6% versus to 42.1%
in the same seasons. Rate and incidence of diapause and
parasitism were highly variable among puparia reared from the
different chenopodiaceous host plants. The prevalence of higher
general rates of diapause ( 67, 39.6 and 29.3%) and parasitism
(77.3, 41.1 and 40.3%) were recorded on puparia reared from
wild beet, goosefoot and sugar beet, whereas 55.1% {diapause)
and 34.5% (parasitism) were attained on spinach puparia. Rate
of diapause ranged between (0- 36.9%) and (10.6- 42.5%) on
pupae developed from infested leaves of sugar beet and
goosefoot in 2004- 2005 and 2005- 2006, but decreased from
64.6 to 45.7% and from 67.6 to 64.7% for those reared from
spinach and wild beet in the same period. However, parasitism
ranged between (31.9- 37.2%), (38.7- 64.9%) and (52.9-
83.1%) on parasitized puparia collected from spinach, goosefoot
and wild beet in 2005- 2006 and 2004- 2005, but increased from
39.1% to 40.6% on sugar beet puparia from the first to the
second season one. In both seasons, puparia went into
aestivation (summer diapause) during February- April, but 1.3%
entered hibernation (overwinter diapause) during November-
January in 2005- 2006. Aestivated puparia started at rates of
21.9 and 41.8% in February, increased to 27.6% and slightly
decreased to 37.5% in March and reached the highest rates 84.8
and 70.7% in Aprii of 2005 and 2006, respectively.
Synchronization was found between the timing of the highest
percentages of emerged flies about (92 and 91%) and
parasitoids (91 and 79%) in November of 2005 and 2006. The
huge numbers of emerged parasitoids occurred with the high
rates of parasitism 78.9 and 62.8% in November, 2004 and 2005.
Such synchronization was found in 2004- 2005 active season, but
was lost in the second one. In April of 2005, the highest
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percentages of emerged parasitoids and flies were 70.8 and
43.2%, but were 34.2 and 49.4% in January and April in 2006.
To prevent and promote parasitoids, insecticides must be entirely
avoided, agricultural practices i. e. deeply plowing, destruction
alternative host weeds, hand pick and destroying infested mined
leaves weekly before the larvae drop to the soil and dropping
kerosene into water irrigation in a rate of 30 liter / feddan (4200
m?) reduce the population size of 2. mixta and largely solving the
likelihood and severity of leafminers problems in sugar beets.

INTRODUCTION

The sugar beet leafminer, Pegomya mixia Villeneuve (Diptera: Anthomyiidae),
attacks sugar beet, Beta vuigaris L., spinach, Spinacia oleracea L., chard, Beta
vufgaris var. cicla L., mangold, Beta wuigaris var. vulgaris and many weeds including
goosefoot, Chenopodium murale L. and wild beet, Beta vulgaris var. perennis at Giza
in Egypt. The activity period of the flies extending from mid November to the end of
May and had two overlapping generations in a year (El-Saeady and Shaheen, 1987).
Three pupal parasitoids, Opius nitidulator (Nees) (Braconidae), Pachycrepoideus
vindemmiae (Rondani) (Pteromalidae) and Phygadeuon sp. (Ichneumonidae) were
recorded. Both healthy and parasitized puparia by the braconid parasitoid entered
diapause during the growing season (Hafez et a/, 1970 , El-Serwy, 2007 a and 2007
b). Several authors contributed to parasitism of O. nitidulator on active puparia (Ewais,
1990, El-Agamy et al, 1994, Zawrah, 2000). To avoid insecticide application, the
repellent oils of butyl acetate and mustard as well as the mangold , B. vuigaris var.
vulgaris as trapping plants were used against the beet leafminer, Pegomyia betae
Curtis and the spinach leafminer, Pegomyia hyoscyami (Panzer) in sugar beet fields
(Metzger and Trier, 1973, Marei, 2004). £. mixta is one of eight P. hyoscyami species
complex. Two of these, the beet and the spinach leafminers are now considered as
one species P, hyoscyami (Steyskal, 1977). Both species infested spinach, $. oferacea,
beets, sugar beets, swiss chard and mangels (8. vuigaris), Dianthus sp., Datura metel
L. and several weeds including Arctium lappa L., Chenopodium album L. and Atriplex
bastata (L.) Gray (Chillcott, 1959). Puparia overwinter in the soil and emerge as aduits
in late May to early June and can produce up to three generations per year (Gratwick,
1992). In order to achieve a sustainable control of this polyphagous pest, the level of
the fly population must be decreased at the beginning of the sugar beet growing
season. Elaboration studies in the present work were carried out on diapause,
parasitism and emerged adults of host and parasitoids among puparia reared from
some chenopodiaceous host plants as the sources of the new infestation and
parasitism.
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MATERIALS AND METHODS

Untreated plants of sugar beet, Befa vulgaris L. and mangold, Beta vulgaris
var. wulgars as root crops, spinach, Spinacia oferacea L and chard, Beta vulgaris var.
cidla L, as leaveed vegetables and goosefoot, Chenopodium murale L. and wild beet,
Beta vulgaris var. perennis as wild weeds were chosen from the farm of Agric. Exp.
Sta., at Giza.

To determine the number and size of the collected samples from the infested
chenopodiaceous plants by the beet fly, weekly inspections were made during the
growing seasons. Seven and nine samples were collected from sugar beet fields from
December 26, 2004 and January 2, 2006 to March 27, 2005 and April 10, 2006,
respectively. Whereas, the taken samples 9, 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
mangold from November 21, 2005 to January 30, 2006. A sample was taken from
infested wild beet on February 20, 2006.

On each collection date, the infested leaves were visually examined and the
mined areas were placed into separated circular plastic containers (50 x 10 c¢m)
provided with a sandy layer at the bottom. The 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 and
parasitoids were collected, identified and recorded. At the end of emergence season,
puparia were dissected and healthy ( emerged or failed emerged flies ) or parasitized
pupae (emerged parasitoids from pores or failed emerged parasitoids) were counted.

RESULTS AND DISCUSSION

1- Diapause

The majority of full grown larvae of the sugar beet fly A. mixta pupate in the
soil, rarely in mines of the infested leaves and went into aestivation (summer
diapause) in rates of 98.7% - 100%, except 1.3% entered hibernation (overwinter
diapause). During the growing seasons of sugar beet in this study, diapause rates of
puparia reared from the different chenopodiaceous host pfants highly fluctuated. The
overall mean was 49.3% (2004~ 2005) and 38.5% (2005- 2006). In both seasons, the
highest rates 67.0 and 55.1% were attained on puparia reared from wild beet and
spinach, respectively followed in the descending order as 39.6% on goosefoot and
29.3% on sugar beet (Table 1). It increased from 0 to 36.9% on sugar beet and from
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10.6 to 42.5% on goosefoot, but abruptly declined from 64.6 to 45.7% and from 67.6
to 64.7% on spinach and wild beet, respectively from 2004- 2005 to 2005- 2006
seasons. Puparia reared from sugar beet and mangold not entered diapause in the
first and the second seasons, respectively whereas 4.1% of puparia reared from chard
went into diapause in the second season (Table 1).

1-1 Incidence of diapause

In 2004- 2005, aestivated puparia reared from spinach, wild beet and
goosefoot began in rates of 25.6, 61.7 and 81.3% in mid February and early or mid
April, respectively (Table 2). It increased gradually reaching 96.1 and 86.4% on early
and mid April, respectively but abruptly declined to 42.9% a week later. In November
of 2005, less than 1% of the puparia reared from goosefoot entered hibernation at the
third week, increased to 8.3% after three weeks (Table 3). However, puparia of
chard, spinach and sugar beet hibernated in high rates of 32, 27.3 and 83.3% at the
third and the fourth weeks of December and early January and declined to 9.1, 12 and
50% after two weeks, but extended a week for spinach puparia, respectively (Table
3). At mid February of 2006, puparia reared from sugar beet and goosefoot went into
aestivation in rates of 42.9 and 43.7%, respectively whereas 54.9 and 64.7% were
attained a week later on those reared from spinach and wild beet, respectively (Table
3). Aestivated puparia of goosefoot and spinach decreased to 32 and 25% at early
March, increased progressively reached higher rates of 83.3 and 97.8% after four and
five weeks, respectively, but abruptly declined to 47.4% after a week on goosefoot
puparia. Aestivated puparia of sugar beet increased to 52.4% at early March, but
drastically lowered to 14.3% after five weeks.

These results indicate that, puparia reared from different chenopodiaceous
host plants varied in diapause rate. According to larval feeding, diapaused puparia can
be assigned into three descending levels: high rates ranged between (39.6- 67%) on
goosefoot and wild beet [weeds], medium rates (4.1- 55.1%) on chard and spinach [
leaved vegetables] and low rates (0- 29.3%) on mangold and sugar beet [root crops].
Larval feeding may be a role in the behavior of diapaused puparia. In France, females
of P. betae and P. hyoscyami preferred sugar beet than Chenopodium host plants
under field and choice conditions where larvae pupated in the soil and leaves, only
that entered the soil underwent diapause (D'Aguilar and Missonnier, 1957). Diapaused
puparia reared from sugar beet varied according to location with a rate of 29.3% in
the present study at Giza, but ranged between 21.6- 41.8% at Dakahliya and Kafr Ei-
Sheikh Governorates (El-Serwy, 2007 b). It is clearly appeared that, P. mixta pupae
entered hibernation (winter diapause) in a few numbers during Novernber- January,
whereas the majority went into aestivation (summer diapause) from February to the
end of sugar beet growing season. In China, the same behavior was found on the
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leaf-mining fly Pegomyia bicolor Wied. where summer diapause induced by long day
length and mild temperature and winter diapause induced mainly by low
temperatures, especially in the 10 days after pupation (Xue et a/, 2001).
2- Parasitism

Data in Table (1) show that the overall mean of the total parasitism was 43%.
During the growing season the total parasitism of P. mixta fluctuated from 45.6%
(2004- 2005) to 42.1% (2005- 2006). Parasitism was markedly varied with
chenopodiaceous host plant, 77.3, 41.1, 40.3 and 34.5% in case of wild beet,
goosefoot, sugar beet and spinach, respectively. In 2004- 2005, parasitism rates of
37.2, 64.9 and 83.1% were recorded on puparia of spinach, goosefoot and wild beet,
they abruptly decreased to 31.9, 38.7 and 52.9% in 2005- 2006, respectively, but
fightly increased from 39.1% to 40.6% on those of sugar beet. High rates of 88.2 and
80.6% were recorded on active parasitized puparia of mangold and chard, but about
4% of chard puparia went into diapause.
2-1 Incidence of parasitism

Parasitic activity by O. nitidulator began in rates of 42.1, 64.3 and 15.9% at
the third week of November, late December and mid February on puparia of
goosefoot, sugar beet and spinach in 2004- 2005 season, respectively (Table 2). It
increased to 81.6, 83.3 and 72.1% at early March, but abruptly declined to 25% at
late March on sugar beet puparia as well as 68.8 and 41.7% on those of goosefoot
and spinach, three weeks later, respectively. Parasitized puparia of the wild beet
followed a similar trend which decreased from 100% to 77.2% during early March-
mid April. In 2005- 2006, parasitism began in a high rate of about 82% at mid
November on puparia reared from goosefoot and one week later on those of chard
and mangold, respectively, whereas this figure was recorded after five weeks on
spinach. The initial rate was 100% recorded at early January on parasitized puparia of
sugar beet (Table 3). In early March of 2006, the parasitism declined to 4.4 and
10.7% on puparia from spinach and goosefoot, respectively as well as to 12.3% two
weeks later on sugar beet puparia. Then, the parasitism increased progressively
reaching high rates of 58, 86 and 100% after 5, 4 and 3 weeks, respectively. It
decreased to 63.6%, but increased to 100% at early and late January on puparia from
chard and mangold, respectively (Table 3). In the third week of February, a rate of
52.9% parasitism was recorded on puparia from the wild beet.

Aforementioned results show that, the parasitism was highly fluctuated in rate
and incidence over the term of this study. The highest rates were about 88 and 81%
on puparia of mangold and chard followed in the order of prevalence by that reared
from the wild beet (77.3%), goosefeet (41.1%), sugar beet (40.3%) and spinach
34.5%. The parasitism decreased about 5, 26 and 30% on puparia of spinach,
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goosefoot and wild beet, respectively from 2004- 2005 to 2005- 2006, but slightly
increased less than 2% on the puparia of sugar beet in the same period. As a resuit,
parasitized puparia from sugar beet was markedly higher about 29% at Giza opposed
to 19 and 20% at Dakahliya and Kafr El-Sheikh, respectively (El-Serwy, 2007 b).
Parasitized puparia of sugar beet began in a high rate of 64.3% in December of 2004,
declined to 21.3% in January 2005 and increased again to 42% in March (Table 2).
In January 2006, a rate of 74.3% was attained, but declined to 54.7% in February and
25.7% in March and increased again to 44.7% in April. The initial rates of goosefoot
parasitized puparia ranged 42.1- 46.9% in November of 2004 and 2005, increased to
80- 100% in January, but declined to 67.9- 18.3% in March, whereas high rates of
78.2- 83% were observed in April of 2005 and 2006. Competition between O.
nitidulator and P. vindemmiae resulted in an obvious decrease in parasitism by O.
nitidulator mainly in March and partially in April. It reported that parasitic activity by
the pteromalid parasitoid resulted in high rates about 77 and 69% on puparia reared
from sugar beet in March of 2005 and 2006, whereas ranged between about 72- 97%
in March and April of 2005, but was about 88% in April, 2006 on puparia reared from
goosefoot at Giza (El- Serwy, 2007 a). Spinach parasitized puparia had no an obvious
incident trend. It began in low rate 15.9% in February, increased to 58.7% in March,
but declined to 27.7% in April, 2005. In December of 2005, the initial rate was 31.1%,
decreased to 10.1% in March and reaching 51.1 % in the next month in 2006.
Generally increasing parasitism in April may be due to the low level of the host
population. Babushkina (1996) reported that parasitism on £. betae by O. nitidulator
increased in warm and dry summers which retarded more on the host.

3- Emergence of adults:

3-1 Flies: the total number of emerged flies were 492 and 1591 represented 54.4
and 57.9% of the total number of emerged flies and parasitoids in 2004- 2005 and
2005- 2006 seasons, respectively (Table 1). Of these, 227 and 1017 emerged from
the active puparia represented 64.1 and 63.9% of all flies emerged from active and
diapause puparia, respectively. In 2005- 2006, the total number of emerged flies from
aestivated and hibernated puparia were 559 and 15 in percentages of about 97 and
3%, respectively .

In 2004- 2005 active season, flies emergence started in mid December and
late January from puparia of goosefoot and sugar beet and continued until mid May
and the third week of April and peaked at the third and the second weeks of April,
respectively (Table 4). Huge numbers were emerged from spinach puparia at mid
March and continued until early May. In mid December of 2005, flies reared from
mangold, chard and spinach began its emergence in relatively high numbers and
continued till early and late February as well as early May in 2006, respectively (Table
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4). Three peaks in the population of flies reared from spinach occurring in early
January, late March and three weeks later. It emerged from goosefoot a week earlier
and emergence continued until early May with three peaks in mid December as well as
mid and late March. Emergence from sugar beet puparia beginning in early January
and ending at mid March with a distinct peak in late February.

The flies first emerged from spinach aestivated puparia in late October in 2005

and a week early in 2006 and emergence continued until mid January and the third
week of December with a distinct peak in the second and the first weeks of November
in 2005 and 2006, respectively (Table 6). Flies reared from sugar beet and goosefoot
emerged at the first and the second weeks of November and emergence continued
until late December with a distinct peak during the third week of November in 2006.
Individual numbers were emerged from chard puparia during late November- early
December in 2006, whereas emergence from wild beet puparia occurred during the
first half of November (2005) and in the second and the third weeks in November
(2006). In the third week of November of 2006, majority of flies emerged from
hibernated puparia and emergence continued until early December.
3-2 Parasitoids: the total number of emerged parasitoids were 413 and 1159
represented 45.6% and 42.1% of the total number of emerged flies and parasitoids in
2004- 2005 and 2005- 2006 seasons, respectively (Table 1). Of these, 232 and 675
were emerged from the active puparia represented 56.2% and 58.2% of the total
emerged parasitoids from active and diapause puparia, respectively. In 2005- 2006,
the total number of emerged parasitoids from aestivated and hibernated puparia were
462 and 22 emerged in percentages of 95.5 and 4.5%, respectively.

In mid December of 2005, parasitoids emerged from active puparia reared
from chard, mangold and goosefoot and peaked in the next week where its
emergence continued until the second and the third weeks of March and late April
with a second peak in their population occurring in the third week of January and two
months later for wasps emerged from goosefoot parasitized puparia, respectively
(Table 5). In late December of 2004, parasitoids emerged from goosefoot parasitized
puparia and emergence continued until mid May with a distinct peak during early April.
Wasps emerged from sugar beet parasitized puparia in early February of 2005 and a
week later in 2006 and continued until the third week of April and two weeks later
with a distinct peak during early April in both years. Parasitoids emerged from spinach
parasitized puparia at mid January in 2006 and the third week of March in 2005 and
continued until the third week of April and early May with a peak during early February
and April in 2006 and 2005, respectively. The emergence period of parasitoids of wild
beet parasitized puparia beginning in early April and ending in the third week of May
with a distinct peak in mid April in 2005.
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In 2005- 2006 aestivation season, parasitoids emergence began in the third
and the fourth weeks of October and mid November from puparia reared from
spinach, wild beet and goosefoot and emergencies continued until the third week of
January, early December and late November with a distinct peak in their population
occurring in  mid November (Table 6). In 2006- 2007, parasitoids emerged from
goosefoot aestivated puparia in late October 2006 and two weeks later from sugar
beet and spinach puparia where emergence ending in late and mid December, but
the parasitoids emerged from spinach parasitized puparia extended until the third
week of January with a distinct peak in late November, respectively. Individual
number of parasitoids emerged from chard puparia during early November- early
December. The parasitoids emerged from sugar beet and chard hibernated parasitized
puparia in the third week of November and continued until mid December in 2006

Percentage of progress of emergence of hosts or parasitoids shows the
progress of emergence during the season. It showed a similar trend of emerged flies
and parasitoids from diapause puparia in both seasons. The highest percentages of
flies 91.7 and 91.1% and parasitoids 90.6 and 78.9% were emerged from diapaused
puparia during November in 2005 and 2006 (Table 6). Such synchronization between
the flies and parasitoids emerged from active puparia was found in 2004- 2005 active
season , but lost in the second one. In April of 2005, the highest percentages of
emerged parasitoids and flies were 70.8 and 43.2%, but were 34.2 and 49.4% in
January and April in 2006 (Tables 4 and 5).

These resuits indicate that the emergent periods of flies and parasitoids lasted
21 and 20 weeks in both active seasons, whereas ranged 10- 11 weeks and 12- 13
weeks for those emerged from diapaused puparia in the second and the first diapause
seasons, respectively (Tables 4 and 5). but its emergence periods from aestivated
puparia shortened to 10 and 12 weeks in 2006- 2007 and Flies emerged earlier than
parasitoids from active and diapause puparia in both seasons, except in the first
diapause season. The first emergence of flies from active goosefoot puparia started at
early and mid December, whereas parasitoids emerged 1 and 2 weeks later in 2005
and 2004. In 2005- 2006 diapause season, parasitoids and flies emerged from spinach
puparia in the third and the fourth weeks of October, whereas in the 2006- 2007 flies
emerged from puparia of the same host plant on the third week of October and
parasitoids emerged a week later from goosefoot puparia (Table 6). In the third week
of November of 2006, flies and parasitoids emerged from hibernated puparia 5 and 3
weeks earlier than aestivated one, emergence periods continued until the first and the
second weeks of December. The longest hibernation period lasted a year, whereas the
shortest period was 7 months on puparia entered aestivation in April. Synchronization
was found between the timing of the highest percentages of the emerged flies and
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parasitoids from active and diapaused puparia in both seasons, but lost in the second
active season. The emerged flies about (92 and 91%) and parasitoids ( 91 and 79%)
were recorded in November of 2005 and 2006, respectively. In both seasons, majority
(> 91%) of flies emerged in November. Hafez, et a/,, (1970) reported that catches of
P. hyoscyami(= P. mixta) reached its peak in November 79% and December 82.6%.

In conclusion, healthy puparia of 2. mixta and parasitized with O. nitidulator
went into aestivation (summer diapause) during February- April in 2005 and 2006,
whereas less than 2% entered hibernation (overwinter diapause) during November-
January in the second season. Diapause and parasitism were higher in 2004- 2005
than 2005- 2006. It was highly variable in rate and incidence among puparia reared
from the different chenopodiaceous host plants. The highest overall means of
diapause in order of prevalence were: 47.1, 41 and 25.4% on puparia collected from
leaved vegetables (spinach & chard), weeds (goosefoot & wild beet) and root crops
(sugar beet & mangold) host plants. The corresponding total rates of parasitism were
46.6% 42.9 and 41.8% on parasitized puparia of root crops, weeds and leaved
vegetables, diapused parasitized puparia represented about 44, 45 and 30%,
respectively. It is apparently that puparia reared from mangold plants entered
diapause in low rate and received the highest parasitism. Mangold reported as
trapping plants for the beet leafminer 2. Ayoscami (= P. mixta) in sugar beet fields
(Marei, 2004). Synchronization was found between the timing of the highest
percentages of emerged flies and parasitoids from diapaused puparia in November of
2005 and 2006. Such high numbers of emerged parasitoids occupied with the high
rates of parasitism at the beginning of the sugar beet growing season..

As a result of this study, the full grown larvae of P. mixta on chenopodiaceous
plants pupated in the soil and puparia entered hibernation three months earlier than
aestivated. one. Majority of flies (> 91%) and parasitoids (> 82%) emerged from
diapaused puparia during November laying the eggs of the first generation and high
rates of parasitism on the pupated full grown larvae took place. To prevent and
promote these parasitoids, insecticides must be entirely avoided and reduce the
population size of the emerged flies. Deeply plowing, destruction alternative host
weeds, hand pick and destroying infested mined leaves before the larvae drop to the
soil must be carried weekly and dropping kerosene in a rate of 30 liter / feddan (4200
m?) into water irrigation may reduce the likelihood and severity of leafminers problems
in sugar beets.



Table 1. Total no. of collected alive pupae and emergencies of Pegornya mixta and Opius nitidulator adults from active and diapaused puparia reared

from six host plants during 2004- 2005 and 2005- 2006 seasons.

81§

No. of adults emerged from
Total no. of Active puparia Diapaused puparia Total no. of
Host plant Season collected alive parasitized pupae Parasitism %
pupae Paras- ( emerged parasitoids)
Flies Paras | % | Flies itoids %
2004-2005 92 56 36 100 0 0 0.0 36 39.1
Sugar beet 2005-2006 355 151 73 63.1 60 71 36.9 144 40.6
Total 447 207 109 60 71 180
Mean % 46.3 24.4 70.7 134 15.9 29.3 40.3
2004-2005 151 50 85 89.4 3 13 10.6 98 64.9
Goosefoot 2005-2006 1489 550 306 57.5 363 270 42.5 576 38.7
Total 1640 600 391 366 283 674
Mean % 36.6 23.8 60.4 22.3 17.3 39.6 41.1
2004-2005 591 116 93 35.4 255 127 64.6 220 37.2
Spinach 2005-2006 599 261 64 54.3 147 127 45.7 191 319
Total 1190 377 157 402 254 411
Mean % 317 13.2 44.9 33.8 21.3 55.1 34.5
2004-2005 71 5 18 324 7 41 67.6 59 83.1
Wild beet 2005-2006 17 6 0 2 9 64.7 9 52.9
Total 88 11 18 35.3 9 50 68
Mean % 12.5 20.5 33.0 10.2 56.8 67.0 77.3
Chard 2005-2006 222 41 172 95.9 2 7 4.1 179 80.6
Mangold 2005-2006 68 8 60 100 0 0 0.0 60 88.2
Total 2004-2005 905 227 232 50.7 265 181 493 413 45.6
2005-2006 2750 1017 675 61.5 574 484 38.5 1159 42.1
Grand total 3655 1244 907 839 665 1572
Overall mean % 34.1 24.8 58.9 22.9 18.2 41.1 43.0
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Table 2. Total no. of collected alive puparia and emerged adults of Pegomya mixta and

Opius nitidulator from active and diapaused puparia reared from four host

plants during November- April in 2004- 2005 season.

No. of adults emerged from

Q
Date of collection | Total no. e o o &
u o 3 > “m"
S of Active pupae Diapaused pupae 8‘ 3 £ ©
2 s 8 £ B8
+84 collected é % g £ @ f
T alive 8 = 9 = = g 5 =
Month Day i @ i 8 % a 2
pupae © ©
oo oo
December 26 14 9 0 0 0.0 9 64.3 | 64.3
9 13 0 0 0.0 6 46.2
- January 21.3
§ 23 15 15 0 0 0 0.0 0 0.0
g 6 18 3 15 0 0 0.0 15 83.3
@ 13 10 8 2 0 0 0.0 2 20.0
March 42.0
20 6 6 0 0 0 0.0 0 0.0
27 16 12 4 0 0 0.0 4 25.0
Novembe 21 19 11 8 0 0 0.0 8 42.1 | 42.1
December 26 7 1 6 0 0 0.0 6 85.7 | 85.7
January 9 5 1 4 0 0 0.0 4 80.0 | 80.0
§ February 13 13 8 5 0 0 0.0 5 38.5 | 38.5
3 6 38 7 31 0 | o | 00 31| 8L6
o
O March 13 9 9 0 0 0 0.0 0 0.0 | 67.9
20 37 11 26 0 0 0.0 26 70.3
) 17 16 2 1 3 10 81.3 11 68.8
April 78.2
24 7 0 4 0 3 42.9 7 100
February 13 82 56 5 13 8 25.6 13 159 | 159
6 86 6 48 18 14 37.2 62 72.1
s March 13 59 12 13 23 | 11 | 576 24 | 40.7 | 58.7
12
g 20 68 12 26 17 13 44.1 39 57.3
wy
3 106 22 1 63 20 78.3 21 19.8
April 10 178 7 0 115 56 96.1 56 31.5 | 27.7
17 12 1 0 6 5 91.7 5 41.7
- February 20 1 1 0 0 0 0.0 0 0.0 0.0
4}
& March 6 1 0 1 0 0 0.0 1 100 | 100
-‘;—’ 10 47 4 14 2 | 27 | 617 | 41 |872
April 84.1
17 22 0 3 5 14 86.4 17 77.2
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Table 3. Total no. of collected alive puparia and emerged adults of Pegomya mixta and

Opius nitidulator from active and diapaused puparia reared from six host

plants during November- April in 2005- 2006 season.

Date of collection Total No. of adults emerged from: S o <
5 no. of Active pupae Diapaused pupae g ,Fl‘_,J o E |2 &
‘" -4 =
; collected o o 5 2 3 = R
£ Month Day alive Flies .ar.as Flies 'attas w |8 & S| =8
itoids itoids o
_pupae
2 6 0 1 0 5 83.3 6 100
January 16 22 5 6 1 10 50.0 16 72.7 | 74.3
30 7 3 4 0 0 0.0 4 57.1
& 13 42 12 12 9 9 42.9 21 50.0
o February 54.7
g 27 22 7 6 1 8 40.9 14 63.6
A 6 63 14 15 11 22 52.4 37 58.7
March 25.7
20 155 107 6 29 13 27.1 19 12.3
. 3 31 2 17 9 3 38.7 20 64.5
April 44.7
10 7 1 6 0 1 14.3 7 100
14 11 2 0 0 0.0 9 81.8
November 46.9
21 151 83 67 1 0 0.7 67 44.4
12 2 9 13 2 0 8.3 13 542 | |
December 19 9 7 2 0 0 0.0 2 22,2 | 44.1
= 26 1 1 0 0 0 0.0 0 0.0
~8 January 30 8 0 8 ] 0 0.0 8 100 100
wn
8 13 215 69 52 79 15 43.7 67 31.2
(U] February 30.3
20 502 187 120 165 30 38.8 150 29.9
6 197 124 10 52 11 32.0 21 10.7
March 18.3
20 130 40 6 51 33 64.6 39 30.0
. 3 222 19 18 12 173 83.3 191 86.0
April 03.0
10 19 1 1 8 47.4 474 | =
November 21 5 0 0 0 0.0 0.0 0.0
5 6 0 0 0 0.0 0.0
19 17 14 Q 0 0.0 14 824 | 311
December
26 22 16 0 6 0 273 0 0.0
5 January 16 25 18 4 3 0 12.0 4 16.0 18.5
g 30 2 1 1 ) 0 0.0 50.0 )
n February 20 51 14 9 21 7 54.9 16 314 | 313
6 136 101 1 29 5 25.0 6 4.4
March 10.1
20 71 41 4 15 11 36.6 15 21.1
Aoril 3 83 53 30 0 0 0.0 30 36.1 51.1
P 10 181 3 1 73 104 97.8 105 58.0
November 21 119 22 97 0 0 0.0 97 81.5 | 81.5
5 66 12 54 0 0 0.0 54 81.8
B December 82.4
g 19 25 2 15 2 6 32.0 21 84.0
January 2 11 4 6 0 1 9.1 7 63.6 58.3
30 1 1 0 0 0 0.0 0 0.0 )
M November 21 34 6 28 0 0 0.0 28 82.4 | 824
n-

(:Id December 12 33 2 31 0 0 0.0 31 93.9 | 93.9
J January 30 1 0 1 0 0 0.0 1 100 100
wild February 20 17 6 0 2 9 64.7 S 52.9 | 52.9
beet
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Table 4. Weekly no. of flies emerged from active puparia reared from six host plants during December- May in 2004- 2005 and 2005- 2006 active seasons.

EL-SERWY, S. A,

No. of emerged flies during:
Emergence weeks 2004- 2005 2005- 2006
Month Week S;:;r (:f);)jt- Spinach x:jt Total % Progress St:featr 2?:; Spinach Chard Man-gold :22: Total % Progress

1st 0 0 0 0 0 0 2 0 0 0 0 2

December 2nd 0 1 0 0 1 4.9 0 44 5 19 5 0 73 9.3
3rd 0 9 0 0 9 0 7 0 0 0 0 7
4 th 0 1 0 0 1 0 2 5 5 1 0 13
1st 0 0 0 0 0 5 8 25 7 0 0 45
2nd 0 0 0 0 0 0 5 4 3 1 0 13

January 3d 0 0 0 0 0 26 3 23 6 1 0 0 3 109
4 th 5 1 0 0 6 10 4 4 2 0 0 20
1st 1 1 0 0 2 9 1 0 2 1 0 13
2 nd 4 0 0 0 4 0 1 17 0 0 0 18

February 10.1 14.1
3rd 13 0 0 0 13 12 1 1 0 0 0 14
4 th 4 0 0 0 96 0 0 2 0 0 98
1st 0 0 0 0 0 14 58 0 0 0 6 78

March 2nd 0 5 46 1 52 357 2 118 11 0 0 0 131 494
3rd 1 6 15 0 22 0 84 5 0 0 0 89
4 th 2 4 1 0 7 0 120 84 0 0 0 204
1st 8 0 13 4 25 0 36 35 0 0 0 71

April 2nd 15 9 0 0 24 432 0 9 8 0 0 0 17 e
3rd 3 11 21 0 35 0 16 49 0 0 0 65
4th 0 0 14 0 14 0 6 1 0 0 0 7

May 1st 0 0 6 0 6 15 0 5 1 0 0 0 6 06
2nd 0 2 0 0 2 0 0 0 0 0 0 0

Total 56 50 116 5 227 151 550 261 41 8 6 1017




Table 5. Weekly no. of parasitoids emerged from active Pegomya mixta puparia reared from six host plants during two successive seasons.

Emergence weeks 2004- 2005 2005- 2006
Sugar Goos- ) wild o Goos- ) %
Month Week beet efoot Spinach beet Total %o progress | Sugar beet efoot Spinach Chard Man-gold Total progress
2 nd 0 0 0 0 0 0 19 0 1 1 21
December 3rd 0 0 0 0 0 17 0 37 0 26 7 70 16.2
4 th 0 4 0 0 4 0 5 0 11 2 18
1st 0 3 0 0 3 0 4 0 18 5 27
2 nd 0 1 0 0 1 0 17 1 26 14 58
January 3rd 0 0 0 0 0 17 0 27 8 52 29 116 3.2
4 th 0 0 0 0 0 0 5 5 20 0 30
1st 6 4 0 0 10 0 3 12 9 0 24
' 2 nd 2 1 0 0 3 4 0 4 5 1 14
8.4 .
February 3rd 4 0 0 0 4 2 0 8 0 0 10 50
4 th 0 3 0 0 3 11 0 1 1 0 13
1st 2 1 0 0 3 0 0 0 2 0 2
2 nd 1 1 0 0 2 3 11 4 1 0 19
March 3rd 0 2 3 0 5 119 7 95 3 0 1 106 239
4th 7 6 5 0 18 5 26 3 0 0 34
1st 9 23 39 1 72 22 17 4 0 0 43
. 2 nd 3 5 19 13 40 4 13 0 0 0 17
Apri 3rd 2 17 17 1 37 708 11 10 11 0 0 32 166
4 th 0 9 9 0 18 3 17 0 0 0 20
1st 0 0 1 0 1 1 0 0 0 0 1
May 2 nd 0 5 0 2 7 5.5 0 0 0 0 0 0 0.1
3rd 0 0 0 1 1 0 0 0 0 0 0
Total 36 85 93 18 232 73 306 64 172 60 675

VZI9 1V SINY1d LSOH SNO3DV: JOdONIHD NIVLHID
WOud Q3dv3d 3vdnd (IYALIAWOHINY :VHILdIA) IANINTTIA
VIXIW VAWODId “dANIWAYI] 1338 AvONS IHL 40 WSILISYYYd ANV 3SNVdVId

(44
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Table 6. Weekly no. of flies and parasitoids emerged from diapaused Pegomya mixéa puparia reared from five host plants during two successive seasons.

2005- 2006 I 2006- 2007
Emergence weeks -
No. of flies
Goos- : wild % Sugar Goose . ) o
Month Week efoot Spinach beet Total progress beet foot Spinach Chard Wild beet Total Yo progress
3rd 0 0 0 0 0 0 1 0 0 1
| October 4 th 0 11 0 11 4.2 0 0 14 0 0 14 26
1st 1 73 2 76 1 0 115 0 0 116
2 nd 1 106 5 112 2 11 10 0 1 24
November 5 1 32 0 33 917 39 301 4 0 1 345 911
4 th 0 22 0 22 11 25 1 1 0 38
1st 0 1 0 1 2 16 0 1 0 19
2nd 0 1 0 1 4 7 1 0 0 12
December 31d 0 0 0 o 0.7 0 2 1 0 0 3 6.3
4 th 0 0 0 0 1 1 0 0 0 2
1st 0 8 0 8 0 0 0 0 0 0
January 2 nd 0 1 0 1 34 0 0 0 0 0 0 0.0
Total 3 255 7 205 60 363 147 2 2 574
No. of parasitoids T
3rd 0 2 0 2 0 0 0 0 0 0
October 4th 0 6 5 8 55 0 1 0 0 0 1 0.2
1st 0 39 3 42 0 3 0 1 0 3
2 nd 10 46 15 71 1 27 8 3 0 36
November |5 1 20 13 34 906 14 71 27 1 0 112 789
4 th 2 8 7 17 38 126 59 3 0 224
1st 0 2 1 3 13 34 23 1 0 73
2 nd 0 1 0 1 5 7 2 0 0 17
December 31d 0 0 0 0 2.8 0 0 1 0 0 1 19.4
4 th 0 1 0 1 0 1 0 0 0 1
1st 0 0 0 0 0 0 1 0 0 1
January 2 nd 0 1 0 1 1.1 0 0 4 0 0 4 1.5
3rd 0 1 0 1 0 0 2 0 0 2
Total 13 127 41 181 71 270 127 9 0 477

V'S AMY3S-13
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