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Abstract

The population dynamics of Mediterranean fruit fly, (MFF),
Ceratitis capftata (Wied.} and peach fruit fly (PFF), Bactrocera
zonata (Saund.) was studied in peach, guava and fig orchards
at Sinuris and Ibshaway districts, Fayoum Governorate, during
the two successive seasons 2003 and 2004, In the same time,
rate of infestation in peach, guava and fig fruits with MFF and
PFF together and separately were estimated. During the two
successive seasons, MFF population was low compared with
PFF population. During the 1% season, captured per trap per
day "CTD" for MFF ranged between 0.1-8.4 flies with mean of
1.91 flies in peach orchards, 0.14-0.61 fly with mean of 0.33 fly
in guava orchards, and 0.0 - 0.24 fly with mean of 0.07 fly in
fig orchards. During the 2™ season, the respective "CTD" for
MFF ranged between 0.0 - 8.57 flies with mean of 3.62 flies,
0.0 - 0.14 fly with mean of 0.02 fly, and 0.0 - 0.14 fly with
mean of 0.02 fly.in peach, guava and fig orchards. The "CTD"
of PFF ranged between 12.2-107.3 flies with mean of 34.21
flies; 7.14 - 54.29 flies with mean of 19.87 flies in peach
orchards; 28.57 - 60.72 flies with mean of 50.90 flies; 8.48-
37.95 flies with mean of 20.45 flies in guava orchards; and 0.0-
16.67 flies with mean of 8.28 flies; 0.12 - 27.43 flies with mean
of 8.44 flies in fig orchards during the two successive seasons,
respectively.

During the 1 season, the total percentage of infest ation
with MFF and PFF together reached 29.24, 49.54 and 3.37 % in
peach, guava and fig, respectively. During the 2™ season, the
total percentage of infest ation with MFF and PFF together
reached 36.91 % in peach, 41.13 % in guava and 2.75 % in
fig. During the 1% season, percentages of infest ation with MFF
was 15.23, 0.02 and 0.12 % in peach, guava and fig,
respectively. During the 2™ season, percentages of infestation
with MFF was 10.99 % in peach, 0.11 % in guava and 0.19 %
in fig. Percentages of infestation with PFF during the 1% and
2™ seasons were 14.01, 49.52 and 3.25 %, and 25.92 and
41.02 and 3.56 % in peach, guava and fig, respectively.

INTRODUCTION

The Mediterranean fruit fly, Ceratitis capitata (Wied.) (Diptera: Tephritidae) is
a major pest allover the world, as many as 200 tropical and subtropical fruit species
are attacked (Christ enson and Foote, 1960). In the Mediterranean basin, the pest
attacks citrus, deciduous fruits (mainly stone fruits) and other cultivated hosts. Crop
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production is extremely affected and fruit infest ation is as high as 80 % (Cramer,

1967).

The pest causes considerable damage which inflicts significantly economic
losses to peach, apricot, guava, mango, fig and citrus allover the governorates of
Egypt (Awadallah et a/,, 1974, Saafan, 1986 and Saafan ef &/, 1989).

During the 90's of the last century, the Egyptian ecosyst em attacked by one
of the most harmful pests, the peach fruit fly, Baclrocera zonata (Saund.) to be a new
record in the north of Africa. Peach fruit fly was recorded in Egypt 80 years ago
(Efflatoun, 1924), but it haven't any distribution before 90's of 20¢/ Century.

PFF infests different fruit and vegetable hosts, e. g. mango, peach, fig, guava,
apple, citrus, tomato, .. etc. (Narayana and Batra, 1960 and Kapoor and Agarwal
1982). El-Minshawy et a/ {1999) mentioned that larvae of PFF were found seriously
damaging guava fruits in Alexandria. Hashem et a/ (2001) mentioned that PFF
infested mango, apple, guava and citrus in Egypt, and the population increased
gradually with fruiting and ripening. In North Sinai Governorate, Hashem et a/ (1992)
found that MFF adults were much abundant during the fruit season (June and luly)
(CTD : 32 - 40 flies).

The "CTD" of PFF ranged between 2.3 - 114.3 flies on mango trees (Ahmed,
2000). At Sohag Governorate, Mohamed (2002) recorded that the caught of PFF
concentrated at August , September and October, while in rest of year the flies
disappeared or in a few numbers.

Amin (2003) mentioned that at Fayourmn governorate, the weekly mean of PFF
ranged between 24,79 and 73.82 flies.

The aim of the present study was to gain more information about :

- Population dynamics of MFF and PFF in peach, guava and fig orchards at Sinuris and
Ibshaway districts, Fayoum Governorate during two successive seasons (2003 and
2004).

- Percentages of infestation with MFF and PFF together and with MFF and PFF
separately on peach, guava and fig fruits.

The present investigation is one of serial in&estigations carried out in mango,

citrus and apricot orchards as well as peach, guava and fig orchards.

MATERIALS AND METHODS

Studies were carried out in peach, guava and fig orchards at Sinuris and
Ibshaway districts, Fayoum governorate during the two successive seasons; 2003 and
2004,
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Sites of studies. Twenty peach trees were chosen in one location at Sinuris district,
5 - 10 guava trees in three locations at Sinuris & Ibshaway dist ricts, and fig trees in
one lacation at Dair ElI-Ramad, Fayoum dist rict,
Population studies. To st udy MFF and PFF population fluctuation, one Jackson st
icky traps (Harris ef al, 1971) baited with trimedlure (pheromone of MFF), and
another one trap baited with methyl eugenol (pheromone of PFF) were distributed in
every location in every selected orchard. Traps were inspected weekly, replaced the
sheets, replénished by pheromone and counted the captured male flies. The "CTD"
was calculated and recorded to compare MFF and PFF population fluctuation.
* Fruit incubation and rate of infest ation

Because the symptoms of infest ation by MFF or PFF can't be detected
separately, the following procedures were conducted. In peach and guava
orchards, four trees were determined and marked in every location. All fruits on every
tree were counted, A cloth bag was hung on every tree for gathering the fallen fruits,
also a label was hung neighbouring the cloth bag for recording number of fallen fruits.

In fig orchards, a square area (10 x 10 trees) was determined in every
orchard and the same procedures in peach and guava for fallen fruits were conducted.

Fallen fruits from every location were transferred weekly to Plant Protection
Research Institute (PPRI) at Cairo for fruit incubation in a special wood cages. The
produced pupae were counted and reserved in plastic tube until flies emergence. The
emerged flies were identified to males and females of MFF and PFF.

The percentages of infestation with MFF and PFF were estimated depending
on the whole counted fruits on the determined trees and the fallen fruits.

Now, we had the total percentages of infestation with MFF & PFF together,
but how can est imate percentages of infestation with every fly separately {MFF or
PFF).

The data obtained from incubation fallen fruits were :

- Number of emerged adults of MFF and/or PFF (B).

- Total percentages of infest ation with MFF and PFF together (C).

- Total number of emerged adults (MFF and PFF together) (D).

- The percentages of infestation with MFF or PFF separately (A) were estimated
according to the following equation :

A=(BxC)/D

Degrees of temperature and relative humidity for Fayoum governorate were
obtained from Central Laboratory for Agricuitural Ciimate, ARC, and the correlation
coefficient between "CTD" values of MFF and PFF and degrees of temperature and

relative humidity were ca_lculated during the period of population dynamics st udies on
peach, guava and fig trees.
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RESULTS AND DISCUSSION

A- Population fluctuation. Population fluctuations of MFF and PFF represented by
the mean male catches per trap per day "CTD" were studied in peach, guava and fig
orchards at Sinuris and Ibshaway, Fayoum governcrate during the two successive
seasons, 2003 and 2004.

1- In peach Orchards :

a) MFF population fluctuation. Data in Table 1 indicated that, during the 1%
season (2003), MFF population was very low compared with PFF population. Mean
"CTD" ranged between 0.1 - 8.4 flies with grand mean of 1.9 flies. It was noticed that
the population was low during the period early April - late May {CTD: 0.1 - 0.7 fly),
then increased during the period late May - early June (CTD: 1.9 - 8.4 flies). There
were significant positive correlation between "CTD" values of MFF and degrees of
temperature and insignificant negative correlation between "CTD" values and R.H. %
Table, 1.

Moreover, during the 2™ season (2004), data in Table 2 indicated that MFF
population was low compared with PFF population. Mean of "CTD" ranged between
0.0 - 20.0 flies with grand mean of 3.62 flies during the inspection periods. It is
noticed that the population was low during April to the 1% half of May (CTD: 0.0 -
0.43 fly), then increased during the ,™ half of May to early June {(CTD: 5.71 - 20.0
flies). There were insignificant positive correlation between "CTD" values of MFF and
degrees of temperature and insignificant negative correlation between "CTD" values
and R.H. %.

b) PFF population fluctuation. Data in Table 1 showed that during the 1%
season (2003), PFF population was very high. Mean "CTD" ranged between 12.2 -
107.3 flies with grand mean of 34.21 flies. The population was relatively low during
the period from early April to late May (CTD: 12.2 - 23.4 flies), while it increased
sharply during the period early June (90.2 - 107.3 flies). There were significant
positive correlation between "CTD" values and degrees of temperature and
insignificant negative correlation between "CTD" values and R. H. % { Table 1 ).

However, during the 2™ season (2004), data in Table 2 showed that, PFF
population was high compared with MFF population, where mean of "CTD" ranged
between 3.86 - 54.29 flies with grand mean of 19.87 fiies during the inspection period.
The population was high during the period early to first half of April (CTD: 28.57-
54.29 flies), then the population decreased sharply during 26/4 - 25/4/2004 (CTD:
3.86 - 5.14 flies). The population was relatively low during the period early May to

early June (CTD: 7.14 - 21.43 flies). There were insignificant negative correlation
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between "CTD" values and degrees of temperature and insignificant positive
correlation between "CTD" values and R. H. %.
2- In guava Orchards ,

a) MFF pobulation fluctuation Data in Tablel indicated that, mean "CTD"
ranged between 0.14 - 0.61 fly with grand mean of 0.33 fly during the 1% season
(2003). The population was low during late August , early to late September and éar!y
October (CTD: 0.18, 0.25, 0.14 and 0.14 fly, respectively), while it was relatively high
during the periods mid-August , 1** and mid and the 3rd week of September (CTD:
0.32, 054, 0.47 and 0.61 fly, respectiv_e'ly). There were insignificant negative
correlation between "CTD" values of MFF and degrees of temperature and insignificant
positive correlation between "CTD" values and R. H. %.

During the 2nd season (2004}, the mean of "CTD" ranged between 0.0 - 0.14
fly with grand mean of 0.02 fly. There were insignificant positive correlation between
"CTD" values of MFF and degrees of temperature and insignificant negative correiation
between "CTD" values and R. H. %. '

b) PFF population fluctuation Data in Table 1 indicated that, mean of "CTD"
ranged between 28.57 - 60.72 flies with grand mean of 50.9 flies during the inspection
periods. The population was high during all the.inspection periods {48.22 - 60.72 flies)
except early September and early October, where CTD was 37.50 flies and 28.57 flies,
respectively. There were insignificant positive correlation between "CTD" values and
degrees of temperature and insignificant positive correlation between "CTD" values
and R, H. %.



Table 1. Mean "CTD" for MFF and PFF by pheromone traps distributed in F»each, guava and fig orchards at Sinuris and Ibshaway
districts, Fayoum Governorate during the 1% season, 2003.

Date of Peach orchards Date of Guamva orchards Date of Fig orchards
inspection inspection inspection
CTD Average of cro Average of Average of
MFF PFF °C R.H% MFF PEF °C R. H.% MFF PFF °C R. H%
8/4/2003 0.5 23.4 27.0 53.0 19/8/2003 0.32 60. =72 32.5 54.0 7/10/2003 0.00 14.76 26.3 55.5
15/4/2003 0.1 20.6 22.0 56.5 26/8/2003 0.18 58.=933 32.5 54.0 14/10/2003 0.14 12.86 28.5 55.5
2242003 0.1 19.1 235 54.5 2/9/2003 0.54 60. 72 320 55.0 21/10/2003 0.00 8.57 25.7 53.5
29/4/2003 0.1 17.9 24.0 47.5 9/9/2003 0.25 37.50 31.5 52.0 28/10/2003 0.09 15.71 25.7 58.0
6/5/2003 0.5 15.7 27.5 52.0 16/9/2003 0.47 58,5333 27.5 58.5 4/11/2003 0.05 13.33 23.6 55.0
13/5/2003 0.3 12.2 30.0 55.0 23/9/2003 0.61 48.222 26.5 57.0 11/11/2003 0.00 16.67 21.9 53.5
20/5/2003 0.7 13.9 29.0 52.5 30/9/2003 0.14 531.%57 26.3 55.5 18/11/2003 0.00 7.62 24.1 56.5
27/5/2003 1.9 21.8 305 46.0 7/10/2003 0.14 28. %57 27.5 55.5 25/11/2003 0.00 6.43 20.6 58.0
3/6/2003 6.5 107.3 30.5 52.5 2/12/2003 0.09 8.33 18.6 54.5
10/6/2003 8.4 90.2 30.6 52.0 9/12/2003 0.24 4.52 19.2 53.0
16/12/2003 0.09 5.95 18.2 61.0
23/12/2003 0.09 1.05 13.6 60.0
30/12/2003 0.14 0.14 17.1 57.0
6/1/2004 0.00 0.00 17.2 58.0
Mean 1.91 34.21 Mean 0.33 50.=0 Mean 0.07 8.28
MFFY 0.596 -0.104 MFFY -0.067 0.487 MFFY -0.224 -0.076
PFFY 0.465 -0.002 PFFY 0.335 0.211 PFFY 0.789* | -0.416
*

LdAD3 ‘ALVHONYIAOD WNOAVS LV S1SOH
ANTYIHIQ NO ST LINY4 NO S31aNLS Tw2I201003
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Table 2. Mean " CTD" for MFF and PFF by pheromone traps distributed in peach, guava and fig orchards at Sinuris and Ibshaway districts,
Fayoum Governorate during the 2" season, 2004.

Date of Peach orchards Date of Guava orchards Date of Fig orchards
inspection inspection inspection
5/4/2004 CTD Average of CiD Average of D Average of
MFF PFF °C R.H.% MFF PFF °C R.H.% MFF PFF °C R.H.%
0.29 28.57 27.0 72.8 11/8/2004 0.14 24.43 29.3 51.5 4/10/2004 0.00 14,38 28.1 56.7
12/4/2004 0.29 | 31.15 20.2 46.8 21/8/2004 0.00 10.23 | 29.3 61.3 1171072004 | 0.01 17.04 | 259 56.3
19/4/2004 0.14 54.29 20.2 56.0 28/8/2004 0.00 8.48 279 56.9 18/10/2004 0.01 1.66 229 56.3
26/4/2004 0.00 5.14 21.1 52.0 4/9/2004 0.01 15.24 27.1 58.2 25/10/2004 0.00 1.57 26.3 58.0
4/5/2004 0.43 3.86 20.7 509 11/9/2004 0.01 18.00 26.6 60.7 1/11/2004 0.07 20.71 25.2 64.5
11/5/2004 0.29 18.57 26.8 51.3 18/9/2004 0.00 24.93 23.7 58.4 8/11/2004 0.01 27.43 24.4 63.7
18/5/2004 0.43 7.14 23.3 56.0 24/9/2004 0.00 3795 1 273 49.1 21/11/2004 0.01 16.05 24.0 67.7
25/5/2004 20.00 21.43 23.5 46.9 2/10/2004 0.00 15.81 28.2 56.7 28/11/2004 0.14 1.57 25.2 69.3
1/6/2004 5.71 11.43 25.0 475 9/10/2004 0.01 29 25.9 56.3 5/12/2004 0.00 0.24 15,2 67.0
8/6/2004 8.57 17.14 26.2 46.8 13/12/2004 0.01 0.29 17.9 62.2
20/12/2004 0.00 0.19 13.9 62.0
27/12/2004 0.00 0.12 15.6 62.9
Mean 3.62 19.87 Mean 0.02 20.45 Mean 0.02 §.44
MFEY 0.191 -0.416 MFFY 0.413 -0.449 MFFY 0.310 0.523
PFFY 0.465 0.248 PFEY -0.370 -0.175 PFFY 0.581 -0.017

7833 "H'W ‘Nv4wvs
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On the other hand, during the 2™ season, data in Table 2 showed that, mean of
"CTD" ranged hetween 8.48 - 37.95 flies with grand mean of 20.45 flies during the
inspection periods. PFF population fluctuated between high, moderate and low levels.
There were insignificant negative correlation between "CTD" values and degrees of
temperature and insignificant negative correlation between "CTD" values and R. H. %.
3- In fig orchards :

a) MFF population fluctuation, Data in Table 1 indicated that, mean of "CTD"
ranged between 0.0 - 0.24 fly with grand mean of 0.07 fly during the first season
{2003). The population was low during early Qctober and late November (CTD: 0.0 -
0.14 fly), while it was relatively high during very early and very late of December
{CTD: 0.09 - 0.24 fly). There were insignificant negative correlation between "CTD"
values of MFF and degrees of temperature and insignificant negative correlation
between "CTD" values and R.H.

Concerning the 2™ season (2004), data in Table 2 showed that mean of "CTD"

ranged between 0.0 - 0.14 fly with grand mean of 0.02 fly. MFF population was
relatively higher during November, 2004 (CTD: 0.01 - 0.14 fly) compared with October
and December, 2004 (CTD: 0.0-0.01 fly). There were insignificant positive correlation
between "CTD" valies of MFF and degrees of temperature and significant positive
correlation between "CTD" values and R.H. %.
b) PFF population fluctuation. Data in Table 1 showed that, mean of "CTD" ranged
between 0.0-16.67 flies with grand mean ¢f 8.28 flies during the 1% season (2003).
The population was high during early October to end of December (CTD : 6.43-16.67
flies), while it decreased during early October to early January (CTD : 0.0-5.95 flies).
There were significant positive correlation between "CTD" values and degrees of
temperature and insignificant hegative correlation between "CTD" values and R.H. %.

As for the 2™ season, data in Table 2 indicated that, mean of "CTD" ranged
between 0.12-27.43 flies with grand mean of 6.71 flies. PFF population was high
during the 1% 20 days of November (CTD : 16.05-27.43 flies), but it was moderately
during early October (CTD : 14.38-17.04 flies), while it was low during late November
to late December (CTD : 0.12-1.57 flies), There were significant positive correlation
between "CTD" values and degrees of temperature and sinsignificant negative
correlation between "CTD" values and R.H. %.

Data in Tables 1 and 2 illustrated that MFF population was low compared with
PFF population in peach, guava and fig orchards during the two seasons. In the same
time, PFF popuiation was high durirng the 1% season than the 2™ season in peach,
guava and fig orchards. Alsg, it was noticed that MFF and PFF populations were low in

fig orchards compared with peach and guava orchards during the two seasons.
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B- Fruit sampling and rate of infestation. Table 3 illustrates data about
incubation of fallén fruits of peach, guava and fig during the first season (2003). Total
number of fruits on four peach and guava trees were 872 and 3300 fruits,
respectively. For fig orchard, it was 14500 in limited square. Total number of falien
fruits were 255, 1635 and 489 fruits for peach, guava and fig trees, respectively. Total
percentages of infest ation with MFF and PFF together were 29.24 % for peach, 49.54
% for guava and 3.37 % for fig. Total number of produced pupae, emerged flies and
percentages of emergence were 1968 pupae and 1133 flies (57.57 %) for peach;
28643 pupae and 22104 flies (77.17 %) for guava and 214 pupae and 108 flies (50.47
%) for fig. Total number of MFF and PFF adults were 590 flies and 543 flies for peach,
11 flies and 22093 flies for guava and 4 flies and 104 flies for fig.

Table 4 clarifies the percentages of infestation with MFF and PFF together,
total number of emerged flies and the emerged MFF and PFF flies separately during
the 1% season (2003). The percentages of infestation with MFF was 15.23 % and
14.01 % with PFF for peach orchard, 0.02 % and 49.52 % for guava orchard and 0.12
% and 3.25 % for fig orchard.

During the second season (2004), the incubation of fallen fruits of peach,
guava and fig are shown in Table 3. Total number of fruits on four trees for peach
and guava orchards were 1276 and 2400 fruits. For fig orchard, it was 13400 fruits
in limited square. Total number of fallen fruits were 471, 987 and 368 fruits for peach,
guava and fig orchards, respectively. Total percentages of infestation with MFF and
PFF together were 36.91 % for peach, 41.13 % for guava and 2.75 % for fig. Total
number of produced pupae, emerged flies and percentages of emergence were 1041
pupae and 803 flies (77.13 %) for peach and 2948 pupae, 2592 flies (87.92 %) for
guava, and 69 pupae and 29 flies (42.03 %) for fig. Total number of MFF and PFF
adults were 239 flies and 564 flies for peach, 7 flies and 2585 flies for guava and 2
flies and 27 flies for fig.



Table 3. Incubation of fallen fruits gathered from peach, guava and fig orchards at Sinuris and Ibshaway districts, Fayoum
Governorate, during the two seasons 2003 and 2004.

No. of emerged PFF

Total Total No. Total % of Total Total % No. of emerged MFF
Plantation of fruits of fallen Infest- No. of No. of Emer- Male Female Total Male Female Total
on four fruits ation (MFF | produced | emerge gence
trees & PFF)
pupae flies
1% season (2003)
Peach 872 255 29.24 1968 1133 57.57 279 311 590 268 275 543
Guava 3300 1635 49.54 28643 22104 77.17 5 6 11 11060 11033 22093
Fig on 489 3.37 21% 108 50.47 2 2 4 54 S0 104
limited
square
14500
2™ season (2004)
Peach 1276 471 36.91 1041 803 77.13 109 130 239 278 286 564
Guava 2400 987 41.13 2948 2592 87.92 3 4 7 1308 1277 2585
Fig on 368 2.75 69 29 42.03 1 1 2 13 14 27
limited
square
13400

1dAD3 ‘ILVHONYIAQD WNOAVS LV S1SOH
ANZ¥34410 NO S31N4 11N¥4 NO S3IANLS V21901003
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Table 4. Percentages of infestation with MFF and PFF together and separtely in peach, guava and fig.orchards at Sinuris and Ibshaway
districts, Fayoum Governorate, during the ;* and ;™ seasons, (2003 and 2004). ;

1¥ season (2004) 2™ season (2004)
Total % Total No. No. of No. of % % Total % Total No. No. of No. of % %
Plantations Infest- of emerged | emerged emerged infestation | infestation Infest- of emerged emerged emerged infestation | infestation
ation flies MFF flies PFF flies with MFF with PFF ation flies MFF flies PFF flies with MFF with PFF
with MFF with MFF
& PFF & PFF
Peach 29.24 1133 590 543 15.23 14.01 36.91 803 239 564 10.99 25.92
Guava 49.54 22104 11 22093 0.02 49.52 41.13 2594 7 2585 0.11 41.02
Fig 3.37 108 4 104 0.12 3.25 2.75 29 2 27 0.19 2.56

72 38 "H'W 'Nv4vvs
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Table 4 clarifies the percentages of infestation with MFF and PFF together,
total number of emerged flies and the emerged MFF and PFF flies separately, during
the ,"™ season (2004). The percentages of infestation with MFF and PFF were 10.99 %
and 25.92 % for peach orchards, 0.11 % and 41.02 % for guava orchards and 0.19 %
and 2.56 % for fig orchards, respectively.

From the aforementioned data, percentages of infestation with MFF and PFF
together were higher in peach and guava orchards than fig orchards during the two
seasons. In peach orchards, percentage of infestation with MFF was nearly similar to
percentage of infestation with PFF in the 1st season, but in the 2nd §eason,
percentage of infestation with MFF was IdWer than percentage of infestation with PFF.
In guava orchards, percentages of infestation with MFF was very low compared with
percentage of infestation with PFF during the two seasons. In fig orchards, percentage
of infestation with MFF was low compared with percentage of infestation with PFF
during the two seasons.

The fore-mentioned results are in agreement with the findings of El-
Minshawy et al (1999) who mentioned that larvae of PFF was found seriously
damaging guava fruits in Alexandria; also in agreement with Hashem ef a/ (1992)
who mentioned that Medfly MFF adults were much abundant during the fruit season of

peach at North Sinai governcrate.
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