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ABSTRACT

The peach fruit fly, Bactrocera zonata (Saunders) is a destructive insect pest attacking a wide range of economic
important fruits, This study aimed for monitoring population fluctuations and infestation rates of B. zonata on certain
cultivars of apricot fruits included "Balady”, "Amar” and "Canino” varieties in Fayoum governorate during the two
seasons 2010 and 2011.Popuiation fluctuation was weekly monitored by using modified "Nadel trap” baited with a
solution of di-ammonium phosphate 3% as an attractant. Percentage of infested fruits was estimated in the field, also,
weekly samples of infested fruits were kept under laboratory conditions for adult flies identification after eclosion. The
cuftivar "Canino” fruits received the highest population comparing with cultivars of "Balady" and "Amar". During the
growing season 2010, the highest peaks were 13,83, 27.33 and 27.5 flies/trap/ week recorded on the 4™ week of April, 3
week of May and 3® week of June, respectively, for Balady, Amar and Canino cultivars, respectively. During the 2™
season 2011, the highest means were 19.33, 27.33 and 38.50 flies/trap/week, respectively, occurred on the 2% week of
May, late of May and late of June for for Balady, Amar and Canino cultivars, respectively. The obtained results suggest
avoidance of mixed-cultivation cuitivars maybe reducing the population density and infestation levels of B. zonata.

Keywords: Bactrocera zonata - Ceratitis capltata - Tephritidae - Fruit fly- apricot ~ Prunus domestica-
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INTRODUCTION

The family Tephritidae, the true fruit flies,
includes about 4000 species arranged in 500 genera.
As such, it is the largest families of Diptera (true
flies) and one of the most economically important.
The larvae of most species attack soft fruits,
including many commercial fruits (White & Elson-
Harris, 1994).

The population dynamics and infestation rates
of the tephritids on different fruit cultivars were
previously studied in various parts of the world. In
India, different cultivars of pear and guava had no
variation in pest infestation of the oriental fruit fly,
Bactrocera dorsalis(Mendel), however, in case of
peach, early ripening cultivar "Parbhat” escaped the
attack of fly due to its low initial population but
cultivars such as the Australian Dwarf, Florida Sun
and Florida Red which ripen late had higher fruit fly
population during 1994-95 (Paramjit and Mann
2003).

The mango cultivar 'Alphonso’ was the most
susceptible fruits to have infestation by Bactrocera
correctq Bezzi compared with other cultivars such
as 'Kesar, Rajapurt’, and 'Dasheri' (Sushil and
Bhatt 2002). In Italy, the peak of maximum density
of C. capitata adult was found in the months of
September and October 2006 inside the late
cultivars of peach orchards (Sciarretta er. al., 2009).
In Brasil, the peach cultivar, 'Aurora 2' presented
the highest infestation by C. capitata, during 2004
and 2006, (Montes ef. al. 2011).

The fruit flies, Ceratitis quinaria (Bezzi) and
Ceratitis silvestrii (Walker) cause the damage ounly
to early cultivars of mango fruits. While, C. cosyra
attacked both early mango cultivars or mid season
cultivars. A consistent population increase of B.
invadens (Drew Tsuruta and White) in the early
rainy season caused considerable damage to mid
season and late cultivars., The seasonal increase of
the B. invadens population coincided with the
fruiting period of the main mango cultivars in this
Northern Guinean savannah (Vayssieres ef. af,
2009). ,

In Egypt, apricot, Prunus domestica L. fruits
represents one of the most fruit hosts attacking by
both of the peach and Mediterranean fruit fly, such
preference due to the thin layer of fruit skin, also,
availability of climatic requirements for apricot fruit
maturation and ripening period coinciding with the
optimal thermal of requirements of both of the
peach and Mediterranean fruit flies (Saafan et. al,
2005, Afia 2007, Amin 2008 and Abdel-Galil
2010). Moreover, the apricot trees are cultivated
either in aggregated areas or in distributed randomly -
trees among the other fruit orchards .

Apricot cultivar fruits differ, relatively, in their
fruit maturation and ripening time, such variation
may affect the population density and infestation
rate of fruit flies, the previous studies of fruit flies
on apricot fruits in Egypt confined only on the
Balady and Amar cultivars fruit(Saafan 2005, Afia
2007 and Amin 2008).
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The present work was designed for monitoring
population fluctuations of the mentioned fruit flies,
particularly, the peach fruit fly on apricot fruits
cultivars in Fayoum governorate including the late
cultivar "Canino”. Availability of such information
through the ecological studies could support the
specialists in order to save more information as a
base of fruit fly management programme.

MATERIALS AND METHODS

The study included monitoring the population
fluctuations and infestation rates of B. zonara and C.
capitata flies for two successive growing seasons
2010 and 2011 on three of apricot cultivars
including Balady, Amar and Canino. The study was
carried out in Dekm, Sennoris district, Fayoum
governorate. The experimental orchard was about
70 feddans of limon, mandarin, olive, mango and
apricot. The total area of apricot crop was about 10
feddans dividing into three separated adjacent
cultivations of Balady, Amar and Canino cultivars
with an area of 3, 4 and 3 feddans, respectively.

A. Determination the population fluctuation of
the two flies:

Nadel traps were modified by using cylindrical
transparent plastic container (12 x 28 cm) supplied
by 8 side holes (1 cm diameter) around the top on
the upper third part as entrances of the attracted flies
(Hanafy er. al, 2001). The traps were baited with
3% diammonium phosphate as an attractant and 2%
sodium benzoate as a preserved agent were used for
detecting both of fruit flies (Saafan, 2005) in rate of
6 traps / cuitivar. The traps were hanged on a height
of 1.75-2 m in a shady place of the selected trees (18
trees) with the adjacent distance of 20-25 m. Each
trap solution was weekly renewed and the captured
adult flies of B.zonata and C. capitata were counted.

The daily mean of maximum temperature,
minimum temperature and relative humidity were
obtained from the Fayoum Meteorological Station.
The daily records of each climatic factor were
grouped into weakly means according to the date of
traps inspection. Data obtained was subjected to
analysis using SPSS ® software programme (ver.
12).

B. Infestation percentage determination:

Symptoms of infestation for both fruit flies are
so similar to be individualiy distinguished for each
of them, therefore, the infestation percentages was
estimated for both fruit flies together. Infestation
percentages was estimated by examining 150 fruit at
least for each cultivar randomly.

The percentages of infestation were estimated
according to the symptoms of infestation including
female stings; the fruit secreted gummy drops, the
watery spot and larvae observation. Infested fruits
were transferred to the laboratory in polyethylene
bags, placed on plastic trays over a layer of soft
sand (7-10 cm) until larvae pupation. The resulted
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pupaec were reserved in a plastic tubes until
emergence to identify the adults of B. zonata and
C. capitata.
RESULTS AND DISCUSSION

A- The population fluctnations of B. zonata and

C. capitata:
1- B. zonata:
a-The 1* Season (2010):

The illustrated data of fig (1) shows that the 1*
flies of B. zonata were observed during the 1* week
of April on the traps that placed in the Balady
cultivar orchard, in the same time, the traps
recorded absence of the flies during the 1% and 2™
weeks of April on the two other cultivars of apricot
fruits (Amar and Canino).

For Balady cultivar, the population of BA.
zonata started gradually from 3.67 flies/trap/week
to reach its peak during the last week of April with
a mean number of 13.83 flies/trap/aduit. Then, the
flies population declined gradually to disappear
during the 1" week of June. On Amar cultivar fruits,
the population of B. zonata begin with a weekly
mean number of 5.83 flies/ trap/ week and recorded
its peak on the 3™ week of May. The trend of B.
zonata recorded its minor numbers during the 2™
week of July(0.33 fly/trap/week).

Similarly to its trend on Amar cultivar fruits ,
the B. zonata flies started its peak on Canino
cultivar fruits with a weekly mean number of 1.83
flies/trap/week during the 3" week of April. The
flies population increased gradually to reach its
peak during the 3™ week of June with a weekly
mean number of 27.50 flies/trap/week following by
a marked decline to disappear during the 3" week
of July.
b-The 2™ Season (2011) :

The illustrated data of fig (2) shows that the
first flies B. zonata were observed on the tra}ns that
located in the Balady cultivar during the 3™ week
of April, In the same time, the traps recorded
absence of the flies on the other apricot cultivar
fruits of Amar and Canino until the 3 week and
4™ week of April, respectively. For Balady cultivar,
the population of B. zonata started gradually from
5.33 flies/trap/week to reach its peak during the 2™
week of May with a mean number of 19.33
flies/trap/week. Then, the flies population declined
gradually to disappear during the 2™ week of June.

On Amar cultivar fruits, the population of B.
zonata begin with a weekly mean number of 1.33
flies/trap/week and recorded its peak (27.33
flies/trap/ week) on the late of May. The trend of 5.
zonata recorded its minor number during the last
week of July (2.50 flies/trap/week). On Canino
cultivar fruits, the B. zonata flies started its
population with a weekly mean number of 2.67
flies/ trap /week during the last week of April. The
flies of B. zonata increased gradually to reach its
peak during the last week of June with a weekly
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Fig. 1: Weekly means of B. zonata attracted flies /trap by using modified Nadel traps baited with di-

ammonium phosphate hanged on certain apricot cultivars in Sennoris district, Fayoum
governorate for season 2010.
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Fig. 2: Weekly means of B. zonata attracted flies/trap by using modified Nadel trap baited with di-

ammonium phosphate banged on certain apricot cultivars in Sennoris district, Fayoum
governorate for season 2011.
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mean number of 38.50 flies/trap/week following by
a marked decline to disappear during the 3™ week
of July.

Generally, throughout the studied two growing
seasons, the obtained results indicated that the
early cultivar apricot fruits (Balady and Amar)
received the immigrant fertile females of the peach
fruit fly with a relative advantage of Balady
cultivar  fruits. Also, the fly population
accumulated in increasing coinciding with apricot
cultivar Canino fruits ripening whereas the highest
peaks were 13.83, 27.33 and 27.5 flies/trap/ week
on the 4™ week of April, 3 week of May and 3
week of June, respectively, for Balady, Amar and
Canino cultivars, respectively, for the season 2010.

Also, during the 2™ season (2011), the highest
numbers of the fly population was observed in the
cultivar Canino comparing to the previous
cultivars. The highest means were 19.33, 27.33 and
38.50 fly/trap/week, respectively, occurring on the
2™ week of May, late of May and late of June,
respectively, for Balady, Amar and Canino
cultivars, respectively.

Notably, after fruit harvesting, the attracted
flies of traps due to the emerged flies that resulted
from infested apricot fruits of Balady and Amar
cultivars, therefore, the late cultivar Canino fruits
received the highest levels of B. zonata
populations.

2- C. capitata :

Concerning the population fluctuations of C.
capitata, the obtained results indicated the presence
of C. capitata flies on fruit cultivars of Balady
(2010 and 20i1)and Amar (201l)only in low
numbers comparing to that of B. zonata during
April of the tested two seasons. The highest mean
number of C. capitata flies on Balady fruits were
2.17 and 0.83 flies /trap /week, respectively,
recording on the 3™ and 2™ weeks of April,
respectively, during the two growing seasons, 2010
and 2011, respectively. While on Amar cultivar
fruits, the C. capitata flies were observed only on
the first three weeks of April with the highest
number of 0.33 fly/trap/week during the 2™ season
(2011). On all tested cultivar fruits, the traps
indicated absence of C. capitata flies during the
rest of experimental period.
3-The general population trend of the two tested

seasons (2010 &2011):

Concerning the general trend of the peach fruit
fly population on the apricot, Fig (1) and Fig (2)
present the population fluctuation of B. zonata
flies during the two seasons, 2010 and 2011,
respectively. During the 1% season (2010), two
peaks were observed, the 1% peak occurred on the
2™ week of May with a mean of 11.22
flies/trap/week and the 2™ peak was observed on
the 3" week of June. While, during the 2™ season
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(2011), the peaks occurred on the 4™ and last
weeks of May and June, respectively, recording
14.00 and 13.67 flies / trap / week, respectively.
Statistically, the samples independent t-test
indicated an insignificant variation (P=0.05, df=32,
Lac= 0457, and  f£,,,~2.036) between the
population means of B. zonata, 6.05 and 6.76 flies /
trap for the studied two seasons, 2010 and 2011,
respectively.

The obtained data ensured the population
dominance of B. zonata in high density compared
to that of C. capitata, such dominance of B. zonata,
such dominance agreed with that previously
reported by Saafan 2005, Afia 2007 and Amin
2008. In same time, the obtained results are in
disagreement with the same previous authors for
determination the population peaks of B. zonata
apricot fruits in Egypt, in particular, Fayoum
governorate which were reported during May only.
This variation maybe resulted for being the
previous studies of fruit flies were not including
the late cultivar Canino, confining only on the
Balady and Amar cultivars fruit.

The obtained results agreed with that reported
by Sciarretta ef. al, 2009 who indicted that
maximum density of C. capitata was inside the late
cultivars of peach orchards. Contrary to that, the
fruit flies, C. guinaria and C. silvestrii cause the
damage only to early cultivars of mango fruits,
while, C. cosyra attacked both early mango
cuitivars or mid season cultivars(Vayssieres et. al.,
2009).

The presented study highlighted the impact
role of late cultivar Canino fruits ripening time to
indicate extending the population during June and
early weeks of July. Such adult population either
that attacking Canino fruits or that would be
emerged from soil under Canino trees during the
late weeks of July is supposed to attack seriously
the successive ripen fruits, namely mango fruits,
particularly, that are mix-cultivated with apricot
trees or neighboring the Canino cultivar orchards.
The knowledge of cultivars fruit ripening time and
their cultivated areas are much important for
avoiding the infestation by fruit flies such as
reported for the early peach cultivar "Parbhat” who
escaped from infestation by B. dorsalis (Paramjit
and Mann 2003).

B. Effect of temperature and relative humidity
on population fluctuations:

Concerning the effect of climatic factors,
statistically, an insignificant correlation was
observed between the population of the B. zonata
flies and the two climatic factors (maximum,
minimum temperature and relative humidity)

-during the two studied seasons(2010 and 2011).The

correlation coefficients "r" of maximum, minimum,
temperature and relative humidity were 0.409,
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-0.004 and -0.590 (p>0.05) respectively, for the 1°*
season (2010) and, 0.104, 0.149 and
-0.175(p>0.05), respectively, for the 2™ season
(2011). Such insignificant correlation could be
interpreted through examining the recorded means
for both of max., and min., temperature that
occurred around the optimal thermal levels (34.9
°C and 18.4 °C for max., and min., temperature,
respectively with average of 26.6 °C for the 1%
season and 33.5 °C and 18.5°C for max., and min.,
temperature, respectively with average of 26.2 °C
for the 2™ season) during the monitoring month.
Previous studies of B. zonata development at
different temperatures showed that no stages
developed at temperatures of 15°C or under and the
optimum temperature being at 25-30°C (Qureshi
et al., 1993). Also, Afia 2007 stated the 25°C was
the preferable temperature for rearing both of B.
zonata and C. capitata under laboratory conditions.
C. Rate of infestation for the three tested apricot
cultivars:

Regarding the infestation rates through the two
studied seasons 2010 and 2011, the infestation
percentage are shown in tables | & 2.
1-The 1* Season (2010):

The presented data of table (1) indicated that
the apricot Balady cultivar fruits were the firstly
infested, the infestation percentage was sharply
increased from 13.65% to be 56.72% coinciding
with fruit ripening. The infestation occurred for 4
weeks. On the other side, the first infestation of

Amar fruits was observed during the last week of
April and extended for the last week of May
reaching 68.95%. Subsequently, the first Canino
fruit infestation was observed during the third week
of May extending to the 3™ week of June.

All the emerged adult fruit flies were belonged
to B. zonata, thus indicating the absolute infestation
of the mentioned apricot cultivars by B. zonata
females only for the mentioned season.
2-The 2™ Season (2011):

The presented data of table (2) indicated that
both of apricot Balady and Amar cultivar fruits
were the firstly infested during the 1% week of
May (17.82 and 7.60%, respectively). The
infestation percentage of Amar cultivar fruits
increased sharply to be 47.62% occurring for 3
weeks coinciding with fruit ripening stage. While,
the Amar cultivar fruit infestation occurred for 5
weeks and increased recording 62.77% of the total
examined fruits. On the other side, the first
infestation of Canino fruits was observed during
the early of June and extended for the 1¥* week of
July reaching 58.60%.

Contrary to the previous season (2010), C.
capitata flies were observed emerging from the
obtained pupae of Balady and Amar infested fruits
in minor numbers only in the 2" week of May.
However, the emerged flies of obtained pupae
ensured the dominance of B. zonata, for the present
season.

Table 1: Infestation % and mean emerged flies / 1 infested fruit of B. zonata and C. capitata for apricot
cultivars from_Sennoris district, Fayoum governorate for season 2010.

Date of Balady Amar Canino
inspection Infestati Mean of emerged Infestati  Mean of emerged Infestati Mean of emerged
on % of flies/ 1 infested fruit on % of flies/ 1 infested fruit on % of  flies/ 1 infested fruit
B. zonata B. zonata B .zonata
g Week and C & C and C. B. C and C. B C
= capitata 2onata capitata capitata wonata capitata capitata zonata capitata
| 0.00 - - 0.00 - - 0.00 - -
- 2 0.00 - - 0.00 - - 0.00 - -
E__ o 13.65 1.87 0,00 0.00 - - 0.00 - -
4" 23.52 2.64 0.00 5.64 1.85 0.00 0.00 - -
Mean 9.29 225 0.00 1.41 1.85 0.00 0.00
i 48.80 3.24 0.00 742 2.89 0.00 0.00 - -
2™ 56.72* 428 0.00 19.45 2.67 0.00 0.00 - -
> 3 - - - 28.29 3.22 0.00 3.82 1.08 0.00
E 4" - - - 42.48 3.85 0.00 12.62 3.12 0.00
5" - - 68.95* 4.74 0.00 28.80 3.82 0.00
Mean 52.76 7.52 0.00 33.32 3.47 0.00 9.05 2,67 0.00
1% - - - - 43.72 3.62 0.00
@ 2™ - - - 48.62 412 0.00
L - ) . ] 55.82¢ 444 0.00
Mean - - - - - 49.39 4.06 0.00

* End of fruit harvesting
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Table 2: Infestation % and mean emerged flies / 1 infested fruit of B. zonata and C. capitata for apricot
cultivars from Sennoris district, Fayoum governorate for season 2011,

Balady Amar Canino
Date of . Mean of emerged . Mean of emerged . Mean of emerged
inspection lr:,feo;:&:)t;o flies/ 1 i.nfested lnt:s:/: t::;. flies / 1 i'nfested f::‘fi;:zt; flies/ 1 i.nfestged
B zonata fruit B. zonata fruit B. zonata fruit
‘ig Week and C, B C. and C. B. C. and C. B. C
b3 capitata  zonata  capitata  capitata  zonata  capitata capitata  onata  capitata
* 0.00 - - 0.00 - - 0.00 - -
L2 0.00 - - 0.00 - - 0.00 - -
z__ 3 0.00 - - 0.00 - - 0.00 - -
4*h 0.00 - - 0.00 - - 0.00 - -
Mean 0.00 - - 0.00 - - 0.00 ~ ~
1 17.82 182 0.00 7.60 2.68 0.00 0.00 - ~
2" 34.42 4.65 0.16 17.63 3.58 0.22 0.00 - -
B 3% 47.62* 432 0.00 33.50 4.32 0.00 0.00 - -
= yh - - - 48.38 5.17 0.00 o - -
5" - - - 62.77* 4.46 0.00 0.00 - -
Mean 33.29 4.26 0.05 33.98 4.04 0.04 0.00 - -
1% - - - - - - 3.70 2.22 0.00
L2 - - - - - - 23.82 2.50 0.00
53 - - - - - - 35.60 3.32 0.00
4h - - - - - - 37.44 4,68 0.00
Mean - - - - - - 25.14 4.24 0.00
h 1o - . - - . - 58.60* 4.88 0.00
£ Mean - - - - - - 5860 488 0.00
*End of fruit harvesting
The tested apricot cultivars differed in their REFERENCES

occurrence time, that difference may due to its
matyration and ripening of apricot fruits. The
nature of apricot fruits including the thin layer and
flashy pulp support the extensive damage by B.
zonata, particularly, coinciding with the improving
of climatic weather factor during this period of the
year.

Generally, the obtained results of the infested
apricot fruits for the tested cultivars provide the
existence of insect infestation. The previous studies
ensured the infestations of various fruits and their
cultivars by many tephritids(Paramjit and Mann
2003, Sciarretta et. al, 2009, and Montes et. al.
2011). The exception of attack escape was
recorded on the peach early cultivar "Parbhat" as a
result of low initial population of B. dorsails
flies(Paramjit and Mann 2003)

In the conclusion, mixed-cultivation of
different apricot cultivars that are successive in
their maturation times in same orchard or the
aggregated area causing growing the population
density and infestation rates of the peach fruit fly,
thus, causing considerable damage for apricot
fruits, Severity of such population availability is
threaten hazard for the next crop hosts, specially
mango and guava early cultivars. Recommend of
fruit cultivar integration and avoidance of mixed-
cultivation cultivars maybe reducing the population
density and infestation levels.

74

Abdel-Galil, F. A.; Amro, M. A.; Abdel-Moniem,
A. S. H. and El-Fandary, O. 0O.(2010):
Population fluctuations and interspecific
competition between Tephritid flies attacking
fruit crops in the New Valley oases, Egypt.
Archives of Phytopathology and Plant
Protection. 2010. 43: 7/9, 647-659. 83: 4,
1635-1648.

Afia, Y. E. (2007): Compartive studies on the
biology and ecology of the two fruit flies, in
Egypt, Bactrocera zonata (Saunders) and
Ceratitis capitata (Wiedmann). Ph. D.
Thesis, Fac. Agric.,, Cairo Univ., Egypt,
301pp.

Amin, A. A. (2008): Ecological and biological
studies on the peach and Mediterranean fruit
flies in Fayoum Governorate. Ph. D. Thesis,
Fac. Agric., Fayoum Univ., Fayoum Egypt,
225 pp.

Hanafy, A. H.; Awad, A. 1. and Abo-Sheasha, M.
{2001). Field evaluation of different
compounds for attracting adults of peach fruit
fly Bactrocera zonata (Saunders) and
Mediterranean fruit fly, Ceratitus capitata
{(Wied.) in guava orchards. J. Agric. Sci.
Mansoura Univ., 26 (7). 4537-4546.



Alex. J. Agric. Res.

Vol. 57, No.1, pp. 69-75, 2012

Montes, S. M. N. M.; Raga, A.; Boliani, A. C,;
Santos, P. C, dos (2011): Population dynamic
and occurrence of fruit flies and their
parasitoids in peach cultivars Prunus persica

L.Batsch) in Presidente Prudente
municipality, SP. Rev. Bras. Frut. 33: 2, 402-
411.

Paramjit, S. and Mann, G. S. (2003): Effect of fruit
maturity on the infestation of oriental fruit fly
Bactrocera dorsalis (Hendel) in different
cultivars of peach, pear and guava. Journal of
Insect Science(Ludhiana, india). 16: 1/2, 52-
54.

Qureshi, Z., Hussain T., Carey, J. R. and Dowell, R.
V. (1993). Effects of temperature on
development of Bactrocera zonata.Pan-
Pacific Entomologist. €9, 71-76.

Saafan, M. H. (2005): Field evaluation of some
attractants for attracting the adults of
Mediterranean fruit fly, Ceratitis capitata
(Wied.), and peach fruit fly, Bectrocera
zonata (Saund.), in mango orchards. Egyptian
J. Agri. Res., 83(3): 1141-1156.

Saafan, M. H.; Foda, S. M. and Abdel-Hafez, T. A.
(2005): Ecological studies of flies on
different hosts at Fayoum Governorate. 3-
Ecological studies of Mediterranean fruit fly,
Ceratitis capitata (Wied.) and Peach fruit fly,
Bectrocera zonata (Saund.) in apricot
orchards. Egyptian J. Agri. Res., 83: 4, 1635-
1648,

Sciarretta, A.; Cesare, D.; Salvador, R. de; Tabilio,
M. R. and Trematerra, P. (2009): Spatio-
temporal distribution of Ceratitis capitata
trap catches in an agricultural landscape.
IOBC/WPRS Bulletin. 41: 123-129.

Sushil, K. and Bhatt, R. [.(2002): Crop losses due to
fruit fly, Bactrocera correcta Bezzi in some
commercial varieties of mango. Journal of
Applied Zoological Researches. 13: 1, 64-65.

Vayssieres, J. F.; Korie, S.; Ayegnon, D. (2009):
Correlation of fruit fly (Diptera Tephritidae)
infestation of major mango cultivars in
Borgou (Benin) with abiotic and biotic
factors and assessment of damage. Crop
Protection. 2009. 28: 6, 477-488.

White, I. M. and Elson-Harris, M.M. (1994): Fruit
flies of economic sigunificance; their
identification = and  bionomics. CAB
International., Walling ford, UK.

ol padlal

Oladial Cilinal il oy o F ga jlad Al 3amd cilLdas

Rl 30 gl S pe —olal Ay pms s

3ay oD Al o3 Cbaa s L ApbialiV! AnaaY] 3 S L e panl) &Rl L AL aal
sl Sl ety ot Gilial clad 5 el Cilinal ld G e Lg Alia¥) Claray Waolaas
A bl Jsl dha o 283l o pad a3 GG 2y 5 Y o)) 5 Yo d o aga DA o gl dilaey
e Sy Jisll & Ll Ala¥l o i g o3laS %oV g0 ¥l i g AU B3le Jslaay 393l
Sel " sulS el Juiiud Sy A A anleie G Gy el Janad) Loy sk cnd Lehia g Abias WS
Al YV,00 g YV, TY 5 VW AT dans el calS Yot e auge Ay ¢ Jlaally (salill giia ae 43 lia San
i) e i il e st e Sl sle e SOy i e il Ol anlll g il g & gl franaa
FAL L s YVFY 5 18,0 cllagie ol Gl Yo ange A Lain il Jle silSly Jlaadly gald
Glaal) Jle cui il o s e 08V e 0o W1y sle e 0 alY) b g el frasan f44LD
G Y sa Ghedall CiliaY Adalisall det 3l cuisdy il ey il e sulSly leadl 5 galih
Mg Ala¥) CV e g & Al sl LD dand QS (ya aiay 3

75





