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Abstract

In Egypt, family Scarabaeidae comprises several representative
species more or less injurious to fruit trees and.field crops in newly re-
claimed areas. In recent years, the population of Tropinota suqatida out-
breaked and caused great damage to various plantations. The following
points were taken into consideration.

Anatomy of T. squalida male and female reproductive system was car-
ried out and the results as follows:

a- The female reproductive system consisted of a pair of ovaries, each
ovary consisted of 8 ovarioles, lateral oviduct and a median oviduct, va-
gina, spermatheca, spermathecal glands, bursa copultrix and an oviposi-
tor.

b- The male reproductive system consisted of a pair of testes, two vasa
deferntia with vesicula seminal, a pair of accessory gland with reservoirs
and ducts ejaculators. Each testis consisted of eight separate follicles
connected by long vasa deferentia to vas deference.

¢- The testis areas of males captured in traps were significantly bigger
than those newly emerged in laboratory or non-copulated with females.
Three peaks of testes areas were recorded during March and April 1997
and 1998. On the other hand, male catch which captures emerged early
recorded the least testes areas. This might be due to that most
emerged males did not find females, where the sex ratio at this period
was males biased. :

d- Ten females were dissected weekly from the catch during third week
of February until mid-April, 1997 & 1998 seasons and found that:

1- Most of attracted females were copulated before capturing and traps
captured copulated females more than non-copulated ones.

2- Percentage of mature eggs of trapped dissected females were less
than that immature and it increased only during the first two weeks.
These results helped in predicting the number of eggs deposited accord-
ing to emergence and capturing dates.

Therefore, traps could play an important role to suppress the popuiation
density and reduce (directly or indirectly) injuries of insects specially if
these were distributed in the early season (January - February).
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INTRODUCTION

The webl rose chafer, Tropinota squalida Scop. (Coleoptera : Scarabaeidae) was
previously known in Egypt as a serious pest to ornamental plants, but was always bel-
low the economic threshold (Alfieri, 1976). In recent years, the population of T. squali-
da outbreaked and caused great damage to various plantations. Although this scarab-
aeid pest has a wide host-range (Ali and Ibrahim, 1988), little was known about

injurious.

Literature about the reproductive system of T. squalida was lacking, but many
authors pointed to the structure of the reproductive system of other scarabaeidae
beetles such as Stringer (1988&1990) on Costelytra zealandica and Jacob (1989) on
Oryctes rhinocerus.

El-Deeb et al. (1987) studied the testis area of P. gossypiella male moths cap-
tured in sex pheromone traps and found that most of the captured males copulated be-
fore capturing in traps. The area of testis was developed by copulation, but declined
again at the end of the life span. Three peaks were recorded for the size of testis dur-
ing June, July and August.

In newly reclaimed areas as in El-Khattara and New-Salhia districts, Sharkia Gov-
ernorate, Nubaria, Behara Governorate and Ismailia district, Ismailia Governorate, T.
squalida beetles attacked flowers of all plants ,which emerge during mid January until
mid May causing considerable damage and great losses. The flowers of field crops
(broad bean, lupine and wheat), fruit trees (apple, pear and citnjjs), vegetables (cab-
bage, radish, turnip and rocket) and weeds between (wild mustard and wild radish)
were severely attacked by this pest. (Abd-EL fatah, 1991; El-Bassiouny, 1996; Rezk et
al., 1998).

MATERIALS AND METHODS

Internal anatomy of T. squalida adults: Males and females of T. squalida
adults were collected from infested trees and field crops at New-Salhia and Sharkia
Governorate from March 14 to April 10, 1997.

Captured females and males attracted to funnel blue traps during the intense pe-
riod T. squalida of population activity (from 3rd week of February to mid April) were
dissected weekly for copulation studies and the reproductive system of both sexes was

removed. The area of testes were determined according to the following stated by
axb

Mauri'zio formula (1954) (Area = xp ), (a=Maximum length b = Maximum
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width and p = 3.14). The female reproductive system was drawn and number of imma-
ture and mature eggs in ovaries was counted and spermatheca was examined to recog-
nize if mating was occurred in each dissected feriale. The mature eggs in dissected
copulated females in calyx per each ovary and number of immature ovoum per each
ovariole were counted.

RESULTS AND DISCUSSION

Anatomy of male and female reproductive system of T. squalida adults were
studied and drawn during 1997

A. The female reproductive system: The female reproductive system of T.
squalida, Figures 1 and 2 consisted of two ovaries; lateral oviducts and a median ovi-
duct, vagina, spermatheca, spermathecal gland, accessory gland, bursa copulatrix and
an ovipositor.

Ovaries: the two ovaries are positioned in the abdomen. Each ovary consisted of 8
ovarioles which are connected to the swollen calyxes at the ends of short lateral ovi-
ducts.

Ovarioles: each ovariole is divided into four regions, terminal filament, germarium, vi-
tellarium and the pedicel. The terminal filaments of each ovariole combined to form a
suspensory ligament.

Lateral oviducts: the ovarioles are connected with the calyx which expanded the an-
terior end of the lateral oviduct, laterally and dorsally.

Median oviduct: the median oviduct appeared more opaque white and more rounded
than lateral oviducts. The lateral oviduct joined posteriorly to form the median oviduct.

Vagina: its widest point, from where it narrows posteriorly. Antero-dorsally it receives
the median oviduct and the apex received the spermatheca and the accessory gland.

Spermatheca and spermathecal gland: the spermatheca, spermathecal gland and
their ducts are transparent although the spermatheca and spermathecal duct became
filled with an opaque white fluid after copulation, the spermatheca is connected to the
vagina through the spermathecal duct. Spermathecal accessory gland, is a long tube
like structure which joined the vagina separately from the spermatheca.

The bursa copulatrix: a sac-like structure dorsally and anteriorly to the vagina, re-
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Fig. 1. Female reproductive system of Tropinota squalida
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Fig. 2. Female reproductive system of Tropinota squalida
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B. The male reproductive system: The male reproductive system, Figure 3
consisted of a_pair of testis, two vasa deferentia with vesiculae seminales, a pair of ac-
cessory glands with resevroirs and ejaculatorius ducts. Each testis consisted of eight
separate follicles connected by long vasa deferentia to a vas deferens.

The testes: testes follicles are opaque white and spherical flattened. Eight follicles
generally surrounded by each other’s, but in an irregular form group.

The vasa deferentia: the vasa deferentia are long and very elastic, thin transparent
ducts.

The vasa deferentia and vesiculae seminales: the vasa deferentia and seminal
vesicles appeared opaque white because secretions and spermatozoa within them, they
might also have small translucent white patches, where their contents are clearer. The
distal end of each vas deferens is located medial to its cluster of testes follicles. It
twisted and coiled irregularly towards the midline, then dilates into a seminal vesicle.
Both seminal vesicles run parallel to each other, but did not usually touch until they
joined the ejaculatory duct. Each seminal vesicle also laid ventral to an accessory gland

reservoir.

The accessory gland and their reservoirs: the accessory glands coiled irregularly
within the posterior half of the abdomen, proximally, they dilated into short, slightly
curved reservoirs that run side by side with seminal vesicles. Accessory glands are usu-
ally transparent, but might become translucent white with secretion. Their reservoirs
are usually more opaque because of the larger volume of secretion they contain.

The ejaculatory ducts: the ejaculatory duct consisted of two regions; most of the
ejaculatory duct is opaque white and less than seminal vesicles.

C. Testis area in T. squalida adult male reproductive system: The re-
sults represented in Table 1 and graphically illustrated in Figure 4 showed that the
testes areas of dissected adult male captured in traps were significantly bigger than
those of the newly emerged in laboratory or non-copulated with females. The mean
area of testis in capture males was 4.32 mm?, while it was 0.94 and 1.21 mm? in new-
ly emerged males under laboratory conditions and those mated once only with females,
respectively.

These results indicated that most of trapped males succeeded to mate with fe-
males many times before capturing and most of captured male emerged earlier and
passed long time before copulation. Also, data cleared that the average of testes area
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during 1997 was more than that recorded during 1998, where the average recorded
areas were 5.13 and 3.52 mm?, respectively. This difference might be due to the re-
peated copulated beetles during the first season.

Three peaks of testes areas, 5.98 and 3.81, 5.93 and 9.11, 8.18 and 2.54 mm?2
were recorded during 1997 and 1998 on March, 14, 27 and April, 3, respectively.

The highest mating activity (expressed as testis area) was recorded during the
period extended from the end of March until the first week of April in both seasons.
This period usually have an intense population and maximum mating activity. The total
accumulation number of captures had a 22.77% (1997) and 37.02% (1998) and the
area of testes reached its maximum, (8.18 mm2 and 9.11 mm?2, respectively).

On the other hand, dissection of captured adult males emerged early at the be-
ginning of the season, recorded the least tests areas. This might be due to that most
of emerged males did not find females, where the sex ratio during this period was in-
side male numbers, El-Deeb et al. (1 987).

D. Copulation percentage and number of mature eggs in dissected
captured females: The obtained data revealed the following points:

a- Copulation percentage, Table 2

1- Most of attracted females were copulated before capturing, where the general mean
seasons reached 68.6% and slightly more in the second season (77.1%) than in the
first one (60.0%).

2- Traps captured copulated females (13.71) were more than that for non-copulated
females(6.29). The efficiency of traps might be due to many seasons such as:

a- Most of females were copulated before capturing and emerged in short interval
time and the population had one generation.

b- Trapping females prevented oviposition of copulated females as an indirect injury
and suppress the population density (& +Q) as a direct injuries (damage). In addition,
traps partially prevented virgin females to mate.

3- Males appeared to emerge earlier than females, this behavior helped females to cop-
ulate after short period of time of emergence. Mated females deposited their eggs, af-
terwards during short time (preoviposition). Therefore, traps played an important role
to suppress the population and reduced (direct or indirect) injuries of insects specially
if traps were distributed during the early season (January - February).
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Fig. 3. Male reproductive system of Tropinota squalida
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Table 1. Testes area of T. squalida adult males captured in blue traps (pan & funnel)
during wo successive seasons, 1997 and 1998.

| Testis area (mm2)
Year
1997 1998 general
a It\NU\
du Mean % Mean % Mean %
Obs.
1.35 1.43 5.81
= 1.39 4.
afe 0.99-1.88 o8 1.1-1.7 6
1.57 3.12 12.68
4. 2.34 73
Rie 1.26-1.88 8 1.21-4.71 t
5.98 3.81 15.48
16. 4.9 16.
143 2.43-8.17 &4 2.36-7.85 b:49
5.91 2.35 9.55
20/3 2.83.0.42 16.45 1.18-3.14 4.13 13.64
5.93 9.11 37.02
/ 16.51 .52 3
ats 3.77-10.99 b 4.71-18.85 ! 25304
8.18 2.54 10.32
77 i 2
i 6.44-9.73 27 0.91-7.85 588 3
7.00 2.25 9.14
0/4 19.48 4. .
! 3.30-9.73 0.99-5.89 il 15:4
X" 5.13 3.52 4.32
£ + +
s.d 2.36 2.57 2.01
F. between insects 1.93 F. between insects 0.99
F. between dates 27.297** |F. between dates 11.83**
z axb
Testis area = > XK where

a = Maximum lenght

b = Maximum width

»  K3.14 (formula of maurizio, 1954)
Av. Testis area (mm?) for virgin male (non copulated) 0.94m?
Av. Testis area (mm?) for males copulated one time under lab. Condition 1.21 mm?
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Fig. 4. Testes area in T. squalida male reproductive system captured in traps
during two seasons (1997 and 1998).
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b- Percentage of mature eggs in copulated captured females: Ob-
tained data, Table 3 revealed the following

1- The percentage of mature eggs in majority of dissected females were less than that
immature and it was only increased during the first two weeks, then it was decreased
gradually by the decreasing in the population activity. These obtained results meaning
that the oviposition activity of females were increased gradually at the beginning of
seasonal activity and majority of females deposited their eggs early before trapping.
Therefore, it is necessary to distribute traps at the beginning of the seasonal activity
of insects or after emergence to reduce oviposition and the population density of the
next season. )

2- According to El-Deeb (1992) who reported that the longevity of females under field
condition was 31-53 days and the fecundity ranged 18-29 eggs/female. These results
can be used as a forecasting method to estimate the probably of deposited the num-
ber of eggs according to the emergence and capturing dates, where the females cap-
tured in the first two weeks had mature eggs in calyx more than immature in ovarioles.
This indicated that captured females in the early season did not deposited eggs yet.

By increasing female age, the immature eggs percentage was increased, this also
means that, the attracted females deposited most of their mature eggs.

On the other hand, the efficiency of trapping system is more accurate and suita-
ble to reduce the population density during the next season and also to suppress the
damage of the same season, by distributing traps at early season more than that at
the late one.
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Table 2. Number of copulated T. squalida females captured from apple orchards

during two successive seasons 1997 and 1998 (in each observation 10 females were

dissected)
Season 1997 1998 General total
Copulation Cop Copulation Copulation
Observ. T.No 9 T.No %
Non. | Cop. o | Nen | Con T-No| Cop% |\ | Cop. o
o
20/2 3 7 10 | 70 5 5 10 | 50 8 12 20 60
28/2 4 6 10 | 60 2 8 10 | 80 6 14 | 20 70
14/3 3 7 |10} 70 3 7 10 | 70 6 14 20 | 70
20/3 4 [ 10 60 1 9 10 90 5 15 20 75
27/3 5 5 10 50 2 8 10 80 7 13 20 65
3/4 4 6 10 | 60 1 9 10 | 90 5 15 20 75
10/4 5 5 10 | 50 2 8 10 | 80 7 13 20 65
Mean | 4 6 | 10| 60 | 229|771 | 10 | 77.1]6.29 [18.71] 20 |68.6

Table 3. Number of mature eggs/calyx and immature eggs/ovariole in dissected

copulated females captured in traps in apple orchards during two successive seasons

1997 and 1998 (in each observation 10 females were dissected).

Season 1997 1998 General total
No.of | No Imm. Mature]  No. of No Imm. alure}  No.of | No. Imm. Mature
Observ. Mature egg | eggin [Total No.feggs | Matvreegg | eggin  [Total No. Mature egg | eggin | Total No.|eggs
in calyx | ovariole % | in calyx | ovaricle % | in caiyx | ovariole %
20/2 6.4 2.9 9.3. |68.81 3.1 3.3 6.4 |48.44 95 6.2 15.7 }60.51
28/2 1 63 6.6 | 129 |48.80| 7.6 1.3 8.9 [85.40) 139 7.9 21.8 |63.76
14/3 | 64 8.0 | 144 [4444] 538 43 101 |57.48] 122 123 | 245 |49.80
20/8 5.6 120 | 17.6 |31.82 1.2 5.5 12.7 |56.70] 12.8 17.5 30.3 [42.24
2713 3.0 104 | 13.4 122.39 3.8 4.8 8.6 |4419 6.8 15.2 22.0 13091
3/4 5.0 12.0 | 17.0 [29.41 1.6 6.8 84 [19.05] 6.6 18.8 25.4 |25.98
10/4 6.3 3.8 15.1 |41.72 7.5 1.3 18.8 [39.89] 138 20.1 33.9 |40.71
Mean 5.57 8.67 | 14.24 39.12] 5.23 5.33 10.56 {49.53 10.8 14.0 24.8 143.55
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