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ABSTRACT

Newly emerged Bactrocera zonata (Saund.) Females are immature reproductively. Maturation of female
reproductive organs completed on the 21st or 22nd day of female life. This study involved the external
morphology of B. zonata female abdomen, the internal anatomy of its reproductive system and the histological
study of its gonads during 84 days of its life. Histological studies indicated that oögenesis process continued
till the 12th week (about 84 days) of female life. 
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Introduction

The peach fruit fly, Bacterocera zonata (Saund.) became a devasting pest for several kinds of fruits.
Controlling of any target pest depends upon decreasing to a lowest level or complete depletion of its
reproduction. To attain this aim, it is very important to have a well knowledge about the anatomical and
histological information of its reproductive system. 

Previous studies on the external morphology of the peach fruit fly reproductive system were recorded
(El-Minshawy, 1999). Present study included more detailed descriptions about the external morphology besides
the internal anatomy of the female B. zonata reproductive system and the histology of its gonads during the
twelve weeks (84 days) of its life. This study will help the researchers in detecting the different effects of any
treatment on B. zonata female ovaries which furtherly aid in controlling this major pest. 

Materials and Methods

Adults and larvae of B. zonata were reared under standard laboratory conditions of temperature at 25 2°C
and relative humidity of 60-65, by the technique which was recorded previously, (Hafez, 1972). Larvae were
reared on an artificial medium of wheat-bran and adults on food consisting of a mixture of sugar and protein
hydrolyzate enzymatic at a ratio of 3:1 (Shehata, 2006). Flies were slightly etherized. Anatomical and
histological preparations were conducted microscopically in ringer's solution by the technique we have
described in the earlier paper (Shehata, 2010). 

Results and discussion

A. External Anatomy of B. zonta Female Abdomen:

The abdomen of B. zonata female consists of nine segments, all tergites are separated (Fig.1). Its view
from side indicates the overlapping sclerites. The 5th tergite with a pair of lightly depressed areas (ceromata).
[from data sheet on quarantine pest (Dacus zonatus) prepared by CABI and EPPO for the EU under contact
90/399003]. In B. zoinata female, segments from 7 to 9 are modified to form the ovipositor (Fig.2, ventral
view). 
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The female ovipositor enable it to insert the eggs into special situation within the fruit and when not use
it is telescoped within the 7th segment and the upper half portion of the 8th segment, detailed morphological
studies on B. zonata developmental stages were recorded previously (El-Minshawy, 1999).

Fig. 1: Dorsal view of female B. zonata adult.

Fig. 2: Ventral view of female B. zonata adult. 

B. Internal Anatomy of B. Zonata Reproductive System:

The female reproductive system (Fig. 3) consists of a pair white ovaries (OVR) which connect with a pair
of lateral oviduct (OVD). The two lateral oviducts joined together to form a median oviduct, which is wide
and comparatively long, opening  posteriorly into vagina (VAG). On each side, opening from the vagina a
spermathecae (SPR), each is a small circular sac, which serve for the storage of sperm. A pair of collatorial
glands (CLG) are leaf-plant shape in their outline, the positerior end of each leads to a tube opening on the
dorsal side of the vagina besides the spermathecal duct (DSR). The ovaries lie in the body cavity of the
abdomen, each consists of a number of ovarioles which ranged from 16 to 24, the dominant number ranged
between 20 and 24 ovarioles in the ovary, there is a sheath enclosing the ovary as a whole.

The spermathecae storage the sperm from the time is impergenated until the eggs are fertilized. Often, the
collatroial glands produce a substance for attaching the eggs to the substratum during oviposition. 

C. Histology of B. zonata Female Ovaries:
Newly emerged B.zonata female has immature ovaries. Generally, ovaries attained their maturation on the

21st or 22nd day of female life. At summer season, this period reduced to about two weeks. The ovary in the
peach fruit fly consists of 16 to 24 ovarioles, each ovariole enclosed in a simple layer of an epithelial sheath
composed of cubiodal cells and produces one mature egg to be deposited in each egg mass. 
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The ovariole of female B. zonata asin all other Diptera, is of meriostic polytrophic type (Gross, 1903).
Longitudinal section (L.S.) of 3-day-old female ovary (Fig. 4) showed that the ovary full of circular cells,

inside each cell dark blue spots, differ in number according to the stage of development (cell division). These
cells represent the oögonial cells which are the stem of oögenesis process. 

In 1-week-old ovary, limitation of the egg-chambers inside the ovarioles began to appear (Fig.5). The 1st

egg chamber began to take the oval shape. The nurse-cells with their small nuclei could be identified. The 2nd

egg-chamber still circular in shape and occupied by the dark blue spots. The 3rd egg-chamber did not quite
separated from the germarium and situatated in the posterior portion of the germarium. 

Fig. (6) of 2-weeks old ovary clearly indicated that the number of egg-chambers in each ovariole are
quietly distinct (right ovary). The 1st egg-chamber became oval in shape, partial deposition of yolk in some
chambers besides the arrangement of nurse-cells could be identified. This change from circular to oval indicated
that the vitellogenesis process had begun and the egg-chamber began to lengthen. The 2nd egg-chamber either
circular or became to be oval in shape, they were clearly identified as a separate identity. Also, the
arrangement of nurse-cells inside the chamber could be detected. Generally, they appeared more larger than
those of one week old ovary. 

In the 3-week-old ovary, the female gonads became mature. L.S. in (Fig. 7) indicated two ovarioles, each
consists of a string (vitellarium) of three distinct ovarian  chambers and a distal germarium (gm,) its
segmentation is not clear. The follicular epithelial cells (F.e.) in the germarium cannot be differentiated from
oögonia. The oögonia are very small, poor in cytoplasm and have spheriodal nuclei. The nucleus seems to be
filled with a coarse of granular substance. The cell boundaries are very tortuous; they almost appear to be
contact. The oöcyte (0.) and the nurse-cells (n.c.) (nutritive cells) in the vitellarium differ in their size
according to the stage of development. 

Two types of ovarioles could be clearly indicated in (Fig. 7). The 1st egg-chamber contains either mature
ovum (left ovariole) in which the nurse-cells completely disappeared, or nearly mature ovum (right ovariole)
in which the nurse-cells still attached to the anterior portion of the developing egg. Pushing of  the nutritive
cells towards the upper pole of the egg-chamber is a result of continuous accumulation of yolk in the oöcyte
which ensure the normal progression of development. The presence.

Fig. 3: The reproductive system of female B. zonata adult.

The presence of these two kinds of ovarioles indicated the continuation of the vitellogensis process. The
2nd egg-chamber occupied by nurse-cells differ in their size according to the degree of development of the 1st

egg-chamber. The 2nd egg-chamber has large nurse-cells with large spherical nuclei besides larger epithelial
cells in ovaroiles those contain mature ovum in their first egg-chamber then those contain nearly mature ovum
in their first egg. Chamber.  
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Fig. 4: L.S. in 3-day-old ovary of female B. zonata adult. Fig. 5: L.S. In 1-week-old ovary of
X500 (Oögonia show different stages of cell divisions.) female B. zonata adult. X250.

Fig. 6: L.S. in 2-week-old ovary of female B. zonata adult. X500.

Fig. 7: L.S. in 3-week-old ovary of female B. zonata adult. X1000.

Every nurse-cell nucleus contains chromatin material dissociated and randomly fills the nuclear volume,
a sign indicating the completion of endomitotic process (Lorz, 1947; Painter, 1959; Painter, 1939). The nurse-
cell nucleus is spherical and located in the oöplasm. The size of the nurse-cell nucleus differs according to
the developmental stage of the egg-chamber. The diameter of the 1st egg-chamber nurse-cell nucleus; in the
nearly mature ovum; ranged from about 0.01 mm to 0.05 mm, that of the 2nd egg-chamber ranged from about
0.01 mm to 0.02 mm and in the 3rd egg-chamber it ranged from 0.01 mm to 0.04 mm. 

In general, the nurse –cells nuclei which are adjacent to the developed oöcyte ae larger in size than the
anterior ones. 

Generally the cytoplasm stain pink due to its affinity to acid dyes (eosin) while the nuclear components
stain dark blue as a result of affinity to basic dyes (haematoxylin). 

Continuation of oögenesis process was clearly distinct in 3-,5-7-,10- and 12-week old ovaries where all
stages of oögenesis were clearly appeared (Figs. 7,8,9,10 and 11). 
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It is worthy to mention that, ovaries of the twelfth weeks old females contain mature and nearly mature
eggs (Fig. 11) ; an indication that the oögenesis process still continued for this long period of female life. 

It is well known that B. zonata females insert their eggs by piercing fruits; of the target host; with their
ovipositors causing severe damage to them. Previous studies indicated that spermatogenesis in B. zonata males
also extended to the twelfth week of their life (Shehata, 2010). The long period of B. zonata males and females
life span will furtherly negatively affected the production of many kinds of attacked economically. 

Fig. 8: L.S. in 5-week-old ovary of female B. zonata adult. X1000.
.

Fig. 9: L.S. in 7-week-old ovary of female B. zonata adult. X1000.
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Fig. 10: L.S. in 10-week-old ovary of female B. zonata adult. X1000.

Fig. 11: L.S. in 12-week-old ovary of female B. zonata adult-X1000.
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