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ARTICLE INFO ABSTRACT

Article History In Egypt, The Nabqg trees (Ziziphus spina-christi (L.)), (Family:
Received:7/12/2019 Rhamnaceae) are considered as an important host plant having high
Accepted:31/12/2019  medical economic value. These trees are attacked by many insect pests,
where they seemed to be the sole recorded host plant of the monophagous
Keywords: fruit fly species; the Zizyphus fruit fly Carpomyia incompleta Becker
The Ziziphus (Diptera: Tephritidae) from the viable literatures A field study was
spina-christi, Pests, ~Performed to survey the population dynamics of the pest in the three
different districts (Shandaweel, Gohena, and Balasfora) in Sohag

Egecilzg Z;Sl.afmlt Governorate, during two per_iods at the beginning of the fruit maturation
. Jeta. The from March to June (in the first period) and from September to November
mconptela, (in the second period), in the two successive season 2016 and 2017. The
parasitoid P. obtained results indicated that the Ziziphus fruit fly was found to be
CO”CQZ?V g parasitized by the common parasitoid Psyttalia (Opius) concolor Szepl.
Parasitism, (Hymenoptera: Braconidae). However, the general sex ratios obtained

Biological aspects.  between (the pest and the commonly recorded parasitoid), clearly indicated
these ratios were greatly towards females than males in the case of both the
pest and the parasitoid. Where the occurrence of the parasitoid was related
was that of its insect host during two periods of the beginning of the fruit
maturation. Magnifying this natural role of the parasitoid P. concolor
becomes necessary in order to encourage this beneficial agent to do its role
and decrease the degree of infestation by the Zizphus trees or other fruit
trees that may be subjected to the Zizphus fruit fly attack to an acceptable
level. Moreover, this parasitoid could be laboratory mass-reared and
released against the pest on the Zizphus trees or other fruit trees that are
subjected to attack by the other common fruit flies and must be taken into
consideration when applying I.P.M. programs (including the use of the
biological control techniques). So, the Ziziphus trees are considered as a
suitable host plant acting as a natural resource or reservoir for the parasitoid
P. concolor that attacks the Ziziphus fruit fly.

INTRODUCTION

More than 40 Zizphus species (family: Rhamnaceae) are widely spread in the
Mediterranean region, Africa, Australia, and tropical America. The Ziziphus spina-christi
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(L.) is distributed throughout the tropical and sub-tropical regions of the world (Johnston,
1963) and it is a spiny shrub or small tree of economic importance that strongly resists heat
and drought (Saied et al., 2008). In Egypt, it is known as Nabqg (Taeckholm, 1974) and is
widely especially cultivated in Assiut and Sohag Governorates, where its occurrence comes
after citrus, dates, and pomegranate in Upper Egypt (Darwish et al., 2012). In addition to
their popular fruit-eating, it is used for various medical purposes (Shahat et al., 2001) where;
these fruits are also used for bronchitis, cough, and tuberculosis (Duck, 1985). They also play
an obvious role in soil conservation such as the stabilization of sand dunes (Gebauer et al.,
2007). The Nabq (Ziziphus) fruits are highly susceptible to the infestation with the Zizyphus
fruit fly Carpomyia incompleta Becker (Diptera: Tephritidae), (Farghal et al. 1981), which
lays its eggs under the fruit epidermal layer (Ciceoi et al., 2017).

The indiscriminate and extensive use of chemical insecticides had lead to environmental
pollution and toxicity of mammals and beneficial organisms (Abdel-Rahman et al., 2005).
Recently, biological control techniques were developed as the main component of Integrated
Pest Management (1.P.M.) (Hepdurgun et al., 2009). So, efforts were concentrated towards
studying the important role of the natural enemies; such as parasitoids in suppressing many
harmful insects’ pests attacking different agricultural plants (ElI-Khawas & Shoeb, 2004).

The sub-family Opiinae parasitoids can oviposit in either the eggs or the larval stages of
their host and they emerge from the host puparium (Wharton, 1997). One of the common
parasitoids is the braconid parasitoid Psyttalia (Opius) concolor Szépl. (Hymenoptera:
Braconidae) that is commonly found in Southern Europe and Africa. Its original description
was based on the material collected from olives fruits infested with the olive fruit fly
Bactrocera oleae and later was included as P. concolor in the Psyttalia subgenus Psyttalia;
this subgenus was subsequently elevated to generic rank by Wharton (1987).The parasitoid P.
concolor is a koinobiont larval-pupal endoparasitoid of at least fourteen tephiritids (Diptera)
on many different wild and/or cultivated plants (Benelli & Canale, 2013). The parasitoid
develops on the tephritid larvae that live on a wide range of small spherical fruits, generally
drupes, or small globular inflorescences (Benelli & Canale, 2012). Generally, the present
study aims to study the population densities of the Zizyphus fruit fly C. incompleta and also
its parasitism by the common parasitoid P. concolor, during the two successive seasons, 2016
and 2017, in two different periods; from the last week of March-the first week of June (the
first period of fruit production) and from the second week of September-the second week of
November (the second period of fruit production), in three different districts (Shandaweel,
Gohena, and Balasfora) in Sohag Governorate.

MATERIALS AND METHODS

The present study was carried out in three Zizyphus orchards (each of one feddan),
located in three different districts (Shandaweel, Gohena, and Balasfora) in Sohag
Governorate, in two different periods; from the last week of March-the first week of June (the
first period of fruit production) and from the second week of September-the second week of
November (the second period of fruit production), in the two successive seasons, 2016 and
2017. Twenty cultivated Zizyphus trees in each locality, with the same age (nearly 15 years
old) and size were selected for sampling and serve as replicates during the study. No chemical
insecticides were applied in the Zizyphus orchard for the two periods of investigation; only
the normal agricultural practices were performed. The biweekly total sample of about two
kilograms of the fallen fruits under the twenty Zizyphus trees was randomly collected in paper
bags and carefully directly brought to the laboratory for their examination in Shandaweel
Agricultural Research Station. The biweekly fallen collected Zizyphus fruits samples were put
in a desiccator, where, prior to experimentation, sand samples were washed, air-dried, sifted
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through a 2-mm mish metal sieve and dried in downloaded by an oven for 6 h at 80°C to kill
any arthropods. A layer of sand of 2 cm was placed on the bottom of the desiccator as a
suitable media for the pest larvae to pupate. To get the pupae of the Zizyphus fruit fly C.
incomplete, the sand layer was sieved every 24 hours and collected pest pupae were directly
counted. To obtain the parasitoids for this trial, the collected pest pupae were placed in a
black jar that was connected with a transparent plastic vial. This unit was daily observed until
the emergence of P. concolor parasitoids, where these emerged parasitoids were attracted to
the light in the transparent vial. The emerged parasitoids were identified in the Biological
Control Research Department, then they were counted, where the plastic vials were daily
replaced and supplied with a piece of cotton dipped in a solution of 10% sugar solution +
yeast powder for feeding of emerged parasitoids. Also, the percentages of emergence of both
the pest and the parasitoid, the percentages of failure of fruit flies emergence and sex ratio
(83:22) of both (the Zizyphus fruit fly C. incomplete Zizyphus & parasitoid P. concolor),
the periods of emergence in days for both (the pest & the parasitoid) and also the percentages
of pest parasitism by the common parasitoid P. concolor. The weather factors including the
means of the temperature and the relative humidity were obtained from the Meteorological
Station at A.R.C. (Table, 1).

Fig. (1): The infestation of fallen Zizyphus fruits by the Zizyphus fruit fly C. incomplete and

pest parasitism by the braconid parasitoid P. concolor.

A = Samples of infested fallen Zizyphus fruits. B = A desiccator for collecting pest pupae.

C = A plastic black vials for parasitoids collection that was daily replaced.

D = Positive white insect separator for the braconid parasitoid P. concolor that was directly attracted to the light

RESULTS AND DISCUSSION

I- Field Studies Including the Population Fluctuation of the Zizyphus Fruit Fly, C.
incompleta and Its Parasitism by the Parasitoid, P. concolor.

Data obtained concerning the population density of the Zizyphus fruit fly C.
incompleta attacking the fallen Zizyphus fruits and the pest parasitism by the parasitoid P.
concolor were recorded in Tables (2, 3,4 &5), in three different districts (Shandaweel,
Gohena, and Balasfora) in Sohag Governorate, during the two successive seasons, 2016 and
2017.

1- The First Period of the Beginning of Fruit Maturation (From the Last Week of
March-The First Week of June):

Data obtained concerning the population density of the Zizyphus fruit fly C.
incompleta attacking the fallen Zizyphus fruits and the pest parasitism by the parasitoid P.
concolor, for the first period of beginning of fruit maturation(from the last week of March-the
first week of June) were recorded in Tables (2&3), in three different districts (Shandaweel,
Gohena, and Balasfora) in Sohag Governorate, during the two successive seasons, 2016 (at
mean of temperature of 27.60 c° (20.60-35.40 c°) & means of relative humidity of 32.18%
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(20.60-51.20%)) and 2017 (at mean of temperature of 27.47¢c° (20.90-34.20 c°) & means of
relative humidity of 33.17% (26.50-38.00%)) per the period (Table, 1).

Table 1: The weather factors that represent the means of the temperatures and the means of
the relative humidity, during the two successive seasons 2016 and 2017, in Sohag

Governorate
Season 2016 Season 2017 Mean /2seasons
Dates | Meanc® [ MeanRH% Dates | Meane® [ MeanRH% Meanc® | MeanRH%
The first period of fruit production
25/3/2016 25.70 31.00 28/3/2017 20.90 33.50 23.30 32.25
4/4 2520 30.00 74 21.70 34.20 2345 32.10
14/4 20.60 51.20 17/4 21.90 38.00 2125 44.60
24/4 31.30 22.80 2714 33.80 35.80 32.55 2030
4/5 25.00 30.20 175 26.00 35.00 25.50 37.10 |
14/5 33.00 25.80 17/5 29.80 33.40 31.40 29.60
24/5 24.60 36.80 2715 31.30 26.50 28.05 31.65
3/6 3540 20.60 6/6 34.20 20.00 34.80 24.80
27.60c® 32.18% 2747 33.17% 27.53¢° 32.67%
Mean‘period | (20.60-35.40) [{20.60-51.20) |Mean‘period (20.90-34.20) (26.50-38.00) (21.25-34.80) (24.80-44.60)
The second period of fruit production
10/9/2016 20.00 44.10 8/9/2017 27.00 40.00 28.00 46.55
20/9 2040 37.50 18/9 28.40 44.30 28.00 40.90
30/9 24.90 37.00 289 25.10 52.90 25.00 54.95
10/10 27.60 41.10 810 30.30 32.70 28.95 36.90
20/10 22.30 55.30 1810 23.20 44.30 2275 49.80
30/10 23.80 52.60 28/10 21.40 41.80 22.60 4720
911 23.50 43.30 711 17.40 58.80 2045 51.50
25.78¢c° 47.27% 21.68¢c° 46.25% 25.23¢" 46.77%
Mean/period | (22.30-29.40)  |(37.50-37.00) | Mean/period (17.40-30.30) (32.70-58.80) (20.45-28.95) (36.90-54.95)

A- In Shandaweel District:

The total numbers of pest pupae collected from the fallen Zizyphus fruits (that were
attacked by the Zizyphus fruit fly C. incompleta), were 120&108 in the last weeks of March,
2016 and 2017, respectively. After that, the total number of pest pupae increased until
reaching their maximum total number (263&271 pupae) during the last week of April, 2016
and the third week of May, 2017, respectively. The occurrence of the pest adults’ flies
covered the four months of the study from the last week of March to the first week of June in
both 2016 and 2017 seasons. The total numbers of pest pupae population recorded per the
first period of beginning of fruit maturation were; 1707&1770 pupae, in seasons 2016 and
2017, respectively. The population density of adult flies of the Zizyphus fruit fly C.
incompleta attacking the fallen Zizyphus fruits were 77&72 in the last week of March, 2016.
After that, the flies started gradually to increase until reaching their maximum total numbers
(175&185 adult flies) during mid. May, 2016 and the third of May & the first week of June,
2017. The occurrence of the pest adult flies covered the four months of the study from the last
week of March to the first week of June in both 2016 and 2017 seasons. The total numbers of
adult flies population per period were; 1096&1174 adult flies in seasons 2016 and 2017,
respectively. The mean total percentages of failure for the pest adult flies to emerge from
their pupae per the first period of the beginning of fruit maturation were 2.98&3.90%, while
the mean total percentages of adult flies emergence from their pupae were 64.21&66.33%.
The general sex ratio (53:9%) of the pest adult flies per period were; 1:1.28&1:1.30, for
2016 and 2017 seasons, respectively, indicating the occurrence of emerged higher females
than males adult flies in this period (Tables, 2&3).

As for the parasitoid P. concolor that emerged from the infested pupae of the

Zizyphus fruit fly C. incompleta (that were collected from the fallen Zizyphus fruits), the total
numbers of the parasitoids of P. concolor were; 40&31in the beginning of the period in the
first week of March, 2016 and 2017, respectively. After that, the total numbers of the
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parasitoid P. concolor increased until reaching their maximum total numbers (102&86 adults)
during the second week of April, 2016 and the third week of April, 2017, respectively, with
the highest percentages of parasitism of 41.30&37.39% during the same previous weeks,
respectively and the mean total percentages of parasitism of 32.81&29.77%, for 2016 and
2017 seasons, respectively. The occurrence of the parasitoid covered the four months of the
study from the last week of March to the first week of June in 2016 and 2017 seasons. The
total numbers of recorded parasitoids per the first period of the beginning of fruit maturation
were; 560&527 adults in seasons 2016 and 2017, respectively. The sex ratio (23 :2 Q) of the
parasitoid P. concolor adults per period were; 1:1.76&1:1.82, for 2016 and 2017 seasons,
respectively, indicating also the occurrence of higher females parasitoids adults than males
similar to that occurred in case of the pest. However, the obtained results revealed that the
occurrence of the parasitoid P. concolor was greatly related to that of its host (the Zizyphus
fruit fly C. incompleta), i.e., there was a positive natural relationship between the parasitoid
and its pest on the Zizyphus trees in this district, in the two successive seasons 2016 and 2017
(Tables, 2&3).

Table 2: The total numbers of the Zizphus fruit fly C. incompleta pupae, the percentages of
pest emergence and sex ratio and also the percentages of pest parasitism by the
parasitoid and sex ratio of the parasitoid, during the first period of season 2016, in
the three different districts.

The Zisphus fruit fly O incompleta The parazitoid P. concolor
Dates PL| Totalno.| %Failure | Totalno| “%oFles | Sexratio® Totalno] % Parasitiam| Sex ratio
of pupas | to emerge of fliex | emergence

2332016 1 120 230 77 64.17 1:1.48 40 53.33 1:1.35

2 153 4351 76 37.14 1:1.53 il 58.33 1:1.43

3 133 376 0% T3.68 1:1.28 30 22.56 1:2.00

4/4 1 174 258 103 60.34 1:1.19 a4 56.78 1:1.56
2 183 402 100 34.45 1:1.22 76 41.53 1:1.45 |

3 200 0.00 142 71.00 1:1.45 58 28.00 1:1.90

14/4 1 247 283 138 3587 1:1.51 102 41.30 1:1.68

2 271 293 134 4945 1:1.58 129 47.60 1:1.69

3 237 233 180 T0.04 1:1.69 71 27.63 1:1.34

24/4 1 263 1.90 170 64.64 1:1.98 &8 33.46 1:1.26

2 305 1.96 190 62.30 1:2.17 109 35.74 1-1.32

3 209 368 104 64.88 1:1.98 04 51.44 1:1.61

473 1 236 3351 169 66.02 1.04:1 78 5047 1:2.39

2 228 447 183 62.34 1:1.61 93 52.99 1:2.65

3 328 153 210 64.02 1:1.76 113 53443 1:2.32

14/3 1 240 230 173 72.92 1:1.24 EL 2458 1:2.47

2 260 307 179 68.85 1:1.32 73 28.08 1:2.48

3 238 232 176 63.22 1:1.31 76 10.46 1:2.30

2473 1 214 2381 139 64.95 1:1.11 69 3224 1:2.63

2 235 431 156 61.18 1:1.14 88 3451 1:2.03

3 200 6.00 136 68.00 1:1.39 52 26.00 1:1.89

3/6 1 193 518 123 63.73 1:1.08 60 51.09 1:1.40

2 207 433 119 37.49 1:1.29 79 38.16 1:1.1%

3 165 343 110 66.67 1:1.34 46 2788 1:1.88

Total 1 1707 | Mean 2.98% 1096 [Mean 64.21 1:1.28 560 | Mean32.81% 1:1.76

2 1802 3.42% 1137 59.78% 1:1.48 700 36.80%% 1:1.70

3 1840 1.93% 1246 67.72% 1:1.38 540 20.35% 1:1.92

Pl. = places 1- Shandaweel 2- Gohena 3- Balasfora Sex ratio* = (43 :29)
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Table 3: The total numbers of the Zizphus fruit fly C. incompleta pupae, the percentages of
pest emergence and sex ratio and also the percentages of pest parasitism by the
parasitoid and sex ratio of the parasitoid, during the first period of season 2017, in
the three different districts.

The Zizphus fruit C. ncompleta The parasitoid P. concolor
Dates PL
Totalno.| % Failure | Total no g Flies Sex ratio®| Total no. g Parasitizm | Sex ratio
of pupae | to emerge of flies | emergence

287372017 1 108 464 72 06.66 1:1.48 3l 28770 1:1.38
2 109 T34 [1] 35.03 1:1.22 41 3761 1:1.16
3 116 5.17 77 66.38 1:1.33 33 2845 1:1.75
Tid 1 163 3.6% 105 64.42 1:1.33 32 31.20 1:1.36
2 164 6.14 80 34.23 1:1.41 63 3083 1:1.32
3 171 234 112 65.50 1:1.87 35 3116 1:1.62
17/4 1 230 433 134 3826 1:1.63 26 37.309 1:1.87
2 230 3.20 120 45.00 1:1.79 117 46.80 1:1.79
3 280 286 140 3321 1:1.61 123 4393 1:2.08
27/4 1 241 3373 131 62.66 1:1.60 21 3.61 1-1.70
2 249 441 141 36.63 1:1.78 o7 3296 1:1.62
3 300 3.67 196 63.33 1:1.72 o3 31.00 1:1.66
T3 1 254 5.12 163 64.17 1:1.01 T8 30.71 41:225
2 25 3.60 135 62.00 1:138 26 34.40 1-1.69
3 267 337 162 60.67 1:1.23 08 3396 1:1.59
1775 1 27 3.60 185 68.27 1:1.18 78 2804 1:1.71
2 272 352 160 38.82 1:1.39 o7 33.66 1-153
3 261 3.07 182 69.73 1:1.33 71 27.20 1:1.73
2755 1 243 3n 179 73.66 1:1.11 35 2283 1:2.06
2 282 213 206 73.03 1:1.26 70 2482 1:1.80
3 241 1.66 125 7718 1:1.30 31 21.16 1-1.55
[ 1 260 2770 185 71.13 1:1.40 68 26.13 1:2.09
2 249 321 163 63.46 1:1.76 78 3133 1:3.11
3 179 279 133 7430 1:1.29 41 2201 1:1.73
Total 1 1770 Mean 3.90% 1174 | Mean 65.33% 1:1.30 327 Mean 28.77% | 1:1.82
2 1825 4 38% 1094 39.05% 1:1.49 651 35.67% 1:1.71
3 1815 2.03% 1197 63.05% 1:1.46 563 31.02% 1:1.73

B- In Gohena District:

The total numbers of pest pupae collected from the fallen Zizyphus fruits (that were
attacked by the Zizyphus fruit fly C. incompleta), were 133&109 in the last weeks of March,
2016 and 2017, respectively. After that, the total number of pest pupae increased until
reaching their maximum total number (305&282pupae) during the last week of April, 2016
and the last week of May, 2017, respectively. The occurrence of the pest adults' flies covered
the four months of the study from the last week of March to the first week of June in both
2016 and 2017 seasons. The total numbers of pest pupae population recorded per the first
period of the beginning of fruit maturation were; 1902&1825 pupae, in seasons 2016 and
2017, respectively. The population density of adult flies of the Zizyphus fruit fly C.
incompleta attacking the fallen Zizyphus fruits were 76&60 in the last week of March, 2016
and 2017, respectively. After that, the flies started gradually to increase until reaching their
maximum total numbers (190&206 adult flies) during the last week of April, 2016 and the
last week of May, 2017. The occurrence of the pest adult flies covered the four months of the
study from the last week of March to the first week of June in both 2016 and 2017 seasons.
The total numbers of adult flies population per period were; 1137&1094 adult flies in seasons
2016 and 2017, respectively. The mean total percentages of failure for the pest adult flies to
emerge from their pupae per the first period of the beginning of fruit maturation were
3.42&4.38%, while the mean total percentages of adult flies emergence from their pupae
were 59.78&59.95%. The general sex ratio (5J3:Q %) of the pest adult flies per period were;
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1:1.48&1:1.49, for 2016 and 2017 seasons, respectively, indicating the occurrence of
emerged higher females than males adult flies in this period (Tables, 2&3).

As for the parasitoid P. concolor that emerged from the infested pupae of the Zizyphus
fruit fly C. incompleta (that were collected from the fallen Zizyphus fruits), the total numbers
of the parasitoids of P. concolor were; 51&41in the beginning of the period in the first week
of March, 2016 and 2017, respectively. After that, the total numbers of the parasitoid P.
concolor increased until reaching their maximum total numbers (129&117 adults) during the
second week of April, 2016 and the third week of April, 2017, respectively, with the highest
percentages of parasitism of 47.60&46.80% during the same previous weeks, respectively
and the mean total percentages of parasitism of 36.80&35.67%, for 2016 and 2017 seasons,
respectively.. The occurrence of the parasitoid covered the four months of the study from the
last week of March to the first week of June in 2016 and 2017 seasons. The total numbers of
recorded parasitoids per the first period of the beginning of fruit maturation were; 700&651
adults in seasons 2016 and 2017, respectively. The sex ratio (33 :29) of the parasitoid P.
concolor adults per period were; 1:1.70&1:1.71, for 2016 and 2017 seasons, respectively,
indicating also the occurrence of higher females parasitoid adults than males similar to that
occurred in case of the pest. However, the obtained results revealed that the occurrence of the
parasitoid P. concolor was greatly related to that of its host (the Zizyphus fruit fly C.
incompleta), i.e., there was a positive natural relationship between the parasitoid and its pest
on the Zizyphus trees in this district, in the two successive seasons 2016 and 2017 (Tables,
2&3).

C- In Balasfora District:

The total numbers of pest pupae collected from the fallen Zizyphus fruits (that were
attacked by the Zizyphus fruit fly C. incompleta), were 133&116 in the last weeks of March,
2016 and 2017, respectively. After that, the total number of pest pupae increased until
reaching their maximum total number (328&300 pupae) during the first week of May, 2016
and the last week of April, 2017, respectively. The occurrence of the pest adults' flies covered
the four months of the study from the last week of March to the first week of June in both
2016 and 2017 seasons. The total numbers of pest pupae population recorded per the first
period of the beginning of fruit maturation were; 1840&1815 pupae, in seasons 2016 and
2017, respectively. The population density of adult flies of the Zizyphus fruit fly C.
incompleta attacking the fallen Zizyphus fruits were 98&77 in the last week of March, 2016
and 2017, respectively. After that, the flies started gradually to increase until reaching their
maximum total numbers (210&196 adult flies) during the first week of May, 2016 and the
last week of April, 2017. The occurrence of the pest adult flies covered the four months of the
study from the last week of March to the first week of June in both 2016 and 2017 seasons.
The total numbers of adult flies population per period were; 1246&1197 adult flies in seasons
2016 and 2017, respectively. The mean total percentages of failure for the pest adult flies to
emerge from their pupae per the first period of the beginning of fruit maturation were
2.93&2.03%, while the mean total percentages of adult flies emergence from their pupae
were 67.72&65.95%. The general sex ratio (5J3:9 %) of the pest adult flies per period were;
1:1.58&1:1.46, for 2016 and 2017 seasons, respectively, indicating the occurrence of
emerged higher females than males adult flies in this period (Tables, 2&3).

As for the parasitoid P. concolor that emerged from the infested pupae of the Zizyphus
fruit fly C. incompleta (that were collected from the fallen Zizyphus fruits), the total numbers
of the parasitoids of P. concolor were; 30&33 in the beginning of the period in the first week
of March, 2016 and 2017, respectively. After that, the total numbers of the parasitoid P.
concolor increased until reaching their maximum total numbers (113&123 adults) during the
first week of May, 2016 and the third week of April, 2017, respectively, with the highest
percentages of parasitism of 34.45&43.93% during the same previous weeks, respectively
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and the mean total percentages of parasitism of 29.35&31.02%, for 2016 and 2017 seasons,
respectively. The occurrence of the parasitoid covered the four months of the study from the
last week of March to the first week of June in 2016 and 2017 seasons. The total numbers of
recorded parasitoids per the first period of the beginning of fruit maturation were; 700&651
adults in seasons 2016 and 2017, respectively. The sex ratio (33 :9 Q) of the parasitoid P.
concolor adults per period were; 1:1.70&1:1.71, for 2016 and 2017 seasons, respectively,
indicating also the occurrence of higher females parasitoid adults than males similar to that
occurred in case of the pest. However, the obtained results revealed that the occurrence of the
parasitoid P. concolor was greatly related to that of its host (the Zizyphus fruit fly C.
incompleta), i.e., there was a positive natural relationship between the parasitoid and its pest
on the Zizyphus trees in this district, in the two successive seasons 2016 and 2017 (Tables,
2&3).

It was recorded from the obtained data that there was little difference between the three
districts in Sohag Governorate in the first period of the beginning of the fruit's maturation, in
the case of the host pest (the Zizyphus fruit fly C. incompleta) and its field parasitism by the
parasitoid P. concolor.

1- The Second Period of the Beginning of Fruit Maturation (From the Second Week of
September-The Second Week of November):

Data obtained concerning the population density of the Zizyphus fruit fly C. incompleta
attacking the fallen Zizyphus fruits and the pest parasitism by the parasitoid P. concolor, for
the first period of beginning of fruit maturation(from the last week of March-the first week of
June)were recorded in Tables (4&5), in three different districts (Shandaweel, Gohena, and
Balasfora) in Sohag Governorate, during the two successive seasons, 2016 (at mean of
temperature of 25.78¢° (22.30-29.40) & means of relative humidity 47.27%(37.50-57.00) and
2017 (at mean of temperature of 21.68c° (17.40-30.30) & means of relative humidity of
46.25% (32.70-58.80) per the period (Table, 1).

A- In Shandaweel District:

The total numbers of pest pupae collected from the fallen Zizyphus fruits (that were
attacked by the Zizyphus fruit fly C. incompleta), were 255&235 in the second week of
September, 2016 and 2017, respectively. After that, the total number of pest pupae increased
until reaching their maximum total number (270&242 pupae) during the last weeks of
September, 2016 and 2017, respectively. The occurrence of the pest adults' flies covered the
three months of the study from the second week of September to the second week of
November in both 2016 and 2017 seasons. The total numbers of pest pupae population
recorded per the first period of the beginning of fruit maturation were; 1474&1414 pupae, in
seasons 2016 and 2017, respectively. The population density of adult flies of the Zizyphus
fruit fly C. incompleta attacking the fallen Zizyphus fruits were 202&168 in the last weeks of
September, 2016 and 2017, respectively. After that, the flies started gradually to increase until
reaching their maximum total numbers (230&189adult flies) during the last week of
September, 2016 and the second week of October, 2017. The occurrence of the pest adult
flies covered the three months of the study from the second week of September to the second
week of November in both 2016 and 2017 seasons. The total numbers of adult flies
population per period were; 1240&1086 adult flies in seasons 2016 and 2017, respectively.
The mean total percentages of failure for the pest adult flies to emerge from their pupae per
the first period of the beginning of fruit maturation were 4.62&5.02%, while the mean total
percentages of adult flies emergence from their pupae were 84.12&76.80 %. The general sex
ratio (33:9 Q) of the pest adult flies per period were; 1:1.21 & 1:1.32, for 2016 and
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2017 seasons, respectively, indicating the occurrence of emerged higher females than males
adult flies in this period (Tables, 4&5).

Table 4: The total numbers of the Zizphus fruit fly, C. incompleta pupae, the percentages of
pest emergence and sex ratio and also the percentages of pest parasitism by the
parasitoid P. concolor and sex ratio of the parasitoid, during the second period of
season 2016, in the three different districts.

The Zizphus froit fly C. incompleta The parasitoid F. concolor
Dates PL
Totalno | % Failure| Totalno] % Flies | Sexratio] Tota] % Sex ratio
of pupae| toemerge| of flies| emergencs no.| Parasitism
10/9/2016 1 235 313 202 7011 1:1.20 45 17.65 1:1.50
2 273 236 212 7766 1:1.41 34 1978 1:1.84
3 169 T 127 7313 1:1.93 37 21.89 1:2.08
209 1 251 458 209 23127 1:1.20 31 1233 1:2.10
2 244 451 190 7787 1:1.21 43 17.62 1:1.69
3 235 213 179 7617 1:1.80 31 21.70 1:2.40
309 1 270 3.55 230 8319 1:1.11 25 926 1:1.3
2 264 3.41 17 22320 1:1.31 38 1439 1:2.17
3 266 1.45 230 86.49 1:1.47 32 12.03 1:1.29
1010 1 184 4.89 160 86.96 1:1.29 15 8.13 1:2.00
2 124 6.45 150 20.63 1:1.50 24 1290 1:1.1%8
3 207 3.38 184 2088 1:1.74 14 6.76 1:1.33
20010 1 214 4.20 1846 2592 1:1.19 19 2.88 1171
2 185 484 158 a4 1:1.78 18 973 1:1.57
3 223 1.35 204 0148 1:1.68 16 T.17 1:1.67
300110 1 169 4.14 145 8380 1:1.23 17 10.08 1:1.43
2 133 227 103 7744 1:1.43 19 1429 1:1.38
3 163 4.77 144 o 1:1.43 9 5.52 1:2.00
o911 1 131 6.87 108 2244 1:1.33 14 1069 1:1.33
2 118 3.03 a3 2031 1:1.50 i 1356 1:2.20
3 124 4.03 108 2710 1:2.00 11 B.87 1:1.75
Total 1 1474 4.62% 1240 84.12% 1:1.21 168 11.26% 1:1.63
2 1403 4.770% 1125 80.19% 1:141( 212 15.11% 1:1.36
3 1387 2.66% 1180 85.08% 1:162 | 170 12.26% 1:1.83

As for the parasitoid P. concolor that emerged from the infested pupae of the Zizyphus
fruit fly C. incompleta (that were collected from the fallen Zizyphus fruits), began with the
highest total numbers of the parasitoids of P. concolor of 45&55 in the beginning of the
period in the second weeks of September, 2016 and 2017, respectively, with the highest
percentages of parasitism of 17.65&23.40% during the same previous weeks, respectively and
the mean total percentages of parasitism of 11.26&18.18%, for 2016 and 2017 seasons,
respectively.. The occurrence of the parasitoid covered the three months of the study from the
second week of September to the second week of November in both 2016 and 2017 seasons.
The total numbers of recorded parasitoids per the first period of the beginning of fruit
maturation were; 166&257 adults in seasons 2016 and 2017, respectively. The general sex
ratio (33 :9 Q) of the parasitoid P. concolor adults per period were; 1:1.63&1:1.79, for 2016
and 2017 seasons, respectively, indicating also the occurrence of higher females parasitoids
adults than males similar to that occurred in case of the pest. However, the obtained results
revealed that the occurrence of the parasitoid P. concolor was greatly related to that of its host
(the Zizyphus fruit fly C. incompleta), i.e., there was a positive natural relationship between



130 El-Hadary, W. A. and Ali, M. A. M.

the parasitoid and its pest on the Zizyphus trees in this district, in the two successive seasons
2016 and 2017 (Tables, 4&5).

Table 5: The total numbers of the Zizphus fruit fly C. incompleta pupae, the percentages of
pest emergence and sex ratio and also the percentages of pest parasitism by the
parasitoid and sex ratio of the parasitoid, during the second period of season 2017,
in the three different distric

The Zizphus fruit fly O incompleia The parasitoid F. concolor
Dates PL
Total nef % Failure| Total no % Flies Sex ratio™ Total Yo Sex raticf
of pupae| to emergg of flies] emergence 1. Parasitism

8/0/2017 1 233 3.11 168 71.49 1:1.15 33 2340 1:1.75
2 245 4.08 174 71.02 1:1.56 61 2490 1:1.90

3 230 4.08 177 76.96 1:1.33 43 18.96 1:1.87

18/9 1 218 4.13 162 7431 1:1.42 47 21.56 1:1.35
2 223 0.89 155 6951 1:1.77 66 20.60 1:2.14

3 240 202 189 7873 1:1.55 44 18.33 1:1.44

28/9 1 242 §.20 176 7273 1:1.48 3l 21.07 1:2.00
2 245 1.64 162 66.12 1:1.53 79 32.24 1:2.04

3 267 2.62 209 7828 1:1.75 51 19.10 1:1.68

810 1 225 3.11 180 84.00 1:1.36 20 12.89 1:1.64
2 232 0.00 181 78.02 1:1.59 51 21.08 1:1.55

3 267 2.62 223 8427 1:1.68 5 13.11 1:1.06

18/10 1 197 507 152 77.16 1:1.45 5 17.77 1:2.18
2 222 541 159 71.62 1:1.65 3 2297 1:2.00

3 200 0.00 174 8325 1:1.72 3 16.75 1:1.5

2810 1 142 543 114 8028 1:1.04 21 1479 1:133
2 154 3.80 115 74.68 1:1.45 33 2143 1:1.06

3 1635 242 133 80.61 1:1.33 28 16.97 1:1.33

711 1 155 7.00 125 80.65 1:1.31 19 12.26 1:3.75
2 141 212 108 76.60 1:1.35 30 21.28 1:1.31

3 134 6.72 107 7983 1:1.37 18 1343 1:2.60

Total 1 1414 5.02% 1086 76.80% 1:1.32 257 18.18% 1:1.79
2 1462 2.53% 1054 72.00% 1:1.32 1 25.38% 1:1.77

3 1512 14.15% 1044 69.05% 1:1.55 254 16.80% 1:1.54

B- In Gohena District:

The total numbers of pest pupae collected from the fallen Zizyphus fruits (that were
attacked by the Zizyphus fruit fly C. incompleta), began with the highest total numbers of the
parasitoids of P. concolor of 273&245 in the second week of September, 2016 and in the
second & the last weeks of September 2017, respectively. The occurrence of the pest adults'
flies covered the three months of the study from the second week of September to the second
week of November in both 2016 and 2017 seasons. The total numbers of pest pupae
population recorded per the first period of the beginning of fruit maturation were; 1403&1462
pupae, in seasons 2016 and 2017, respectively. The population density of adult flies of the
Zizyphus fruit fly C. incompleta attacking the fallen Zizyphus fruits were 212&174 in the last
weeks of September, 2016 and 2017, respectively. After that, the flies started gradually to
increase until reaching their maximum total numbers (217&181 adult flies) during the last
week of September, 2016 and the second week of October, 2017. The occurrence of the pest
adult flies covered the three months of the study from the second week of September to the
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second week of November in both 2016 and 2017 seasons. The total numbers of adult flies
population per period were; 1125&1054 adult flies in seasons 2016 and 2017, respectively.
The mean total percentages of failure for the pest adult flies to emerge from their pupae per
the first period of the beginning of fruit maturation were 4.70&2.53%, while the mean total
percentages of adult flies emergence from their pupae were 80.19&72.09%. The general sex
ratio (33:9Q) of the pest adult flies per period were; 1:1.41&1:1.32, for 2016 and 2017
seasons, respectively, indicating the occurrence of emerged higher females than males adult
flies in this period (Tables, 4&5).

As for the parasitoid P. concolor that emerged from the infested pupae of the Zizyphus
fruit fly C. incompleta (that were collected from the fallen Zizyphus fruits), the total numbers
of the parasitoids of P. concolor were; 54&61in the beginning of the period in the second
weeks of September, 2016 and 2017, respectively. The total numbers of the parasitoid P.
concolor increased until reaching their maximum total numbers (54&51 adults) during the
second week of September, 2016 and the last week of September, 2017, respectively, with the
highest percentages of parasitism of 21.89&19.10% during the same previous weeks,
respectively and the mean total percentages of parasitism of 12.26&25.38%, for 2016 and
2017 seasons, respectively. The occurrence of the parasitoid covered the three months of the
study from the second week of September to the second week of November in both 2016 and
2017 seasons. The total numbers of recorded parasitoids per the first period of the beginning
of fruit maturation were; 170&371 adults in seasons 2016 and 2017, respectively. The sex
ratio (33 :2Q) of the parasitoid P. concolor adults per period were; 1:1.56&1:1.77, for 2016
and 2017 seasons, respectively, indicating also the occurrence of higher females parasitoids
adults than males similar to that occurred in case of the pest. However, the obtained results
revealed that the occurrence of the parasitoid P. concolor was greatly related to that of its host
(the Zizyphus fruit fly C. incompleta), i.e., there was a positive natural relationship between
the parasitoid and its pest on the Zizyphus trees in this district, in the two successive seasons
2016 and 2017 (Tables, 4&5).

C- In Balasfora District:

The total numbers of pest pupae collected from the fallen Zizyphus fruits (that were
attacked by the Zizyphus fruit fly C. incompleta), were 169&230 in the second week of
September, 2016 and 2017, respectively. After that, the total number of pest pupae increased
until reaching their maximum total number (266&267pupae) during the last week of
September, 2016 and the last week of September & the second week of October, 2017,
respectively. The occurrence of the pest adults' flies covered the three months of the study
from the second week of September to the second week of November in both 2016 and 2017
seasons. The total numbers of pest pupae population recorded per the first period of the
beginning of fruit maturation were; 1387&1512 pupae, in seasons 2016 and 2017,
respectively. The population density of adult flies of the Zizyphus fruit fly C. incompleta
attacking the fallen Zizyphus fruits were 127&177 in the last weeks of September, 2016 and
2017, respectively. After that, the flies started gradually to increase until reaching their
maximum total numbers (230&225 adult flies) during the last week of September, 2016 and
the second week of October, 2017. The occurrence of the pest adult flies covered the three
months of the study from the second week of September to the second week of November in
both 2016 and 2017 seasons. The total numbers of adult flies population per period were;
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1180&1044 adult flies in seasons 2016 and 2017, respectively. The mean total percentages of
failure for the pest adult flies to emerge from their pupae per the first period of the beginning
of fruit maturation were 2.66&14.15%, while the mean total percentages of adult flies
emergence from their pupae were 85.08&69.05%. The general sex ratio (3 3:9 %) of the pest
adult flies per period were; 1:1.68&1:1.55, for 2016 and 2017 seasons, respectively, indicating
the occurrence of emerged higher females than males adult flies in this period (Tables, 4&5).
As for the parasitoid P. concolor that emerged from the infested pupae of the Zizyphus
fruit fly C. incompleta (that were collected from the fallen Zizyphus fruits), the total numbers
of the parasitoids of P. concolor were; 37&43 in the beginning of the period in the second
weeks of September, 2016 and 2017, respectively. The total numbers of the parasitoid P.
concolor increased until reaching their maximum total numbers (51&79 adults) during the
third week of September, 2016 and the last week of September, 2017, respectively, with the
highest percentages of parasitism of 19.78&32.24% during the same previous weeks,
respectively and the mean total percentages of parasitism of 12.26&16.80%, for 2016 and
2017 seasons, respectively. The occurrence of the parasitoid covered the three months of the
study from the second week of September to the second week of November in both 2016 and
2017 seasons. The total numbers of recorded parasitoids per the first period of the beginning
of fruit maturation were; 170&254 adults in seasons 2016 and 2017, respectively. The sex
ratio (33 :QQ) of the parasitoid P. concolor adults per period were; 1:1.83&1:1.54, for 2016
and 2017 seasons, respectively, indicating also the occurrence of higher females parasitoid
adults than males similar to that occurred in case of the pest. However, the obtained results
revealed that the occurrence of the parasitoid P. concolor was greatly related to that of its host
(the Zizyphus fruit fly C. incompleta), i.e., there was a positive natural relationship between
the parasitoid and its pest on the Zizyphus trees in this district, in the two successive seasons
2016 and 2017 (Tables, 4&5).
Generally, it was found from the obtained results that:
1- There was little difference between the three districts in Sohag Governorate in the first
period of the beginning of the fruit's maturation, in case of the host pest (the Zizyphus fruit fly
C. incompleta) and its field parasitism by the parasitoid P. concolor.
2- The first period of Ziziphus fruit production was more in the pest pupae numbers of the
Zizyphus fruit fly C. incompleta and also in the total numbers of the emerged P. concolor
parasitoids.
3- The Zizyphus fruit fly C. incompleta was found during the all months of the two periods of
Zizyphus of the beginning of the fruits maturation, where the Zizyphus trees were shown to be
highly susceptible to the infestation with the Zizyphus fruit fly C. incompleta by many
investigators such as Farghal et al. (1981); Darwish et al. (2012); Rizk et al. (2013) and
Ciceoi et al. (2017),
4- The parasitoid P. concolor was found during all months of the two periods of Zizyphus of
the beginning of the fruit's maturation.
5- The parasitoid P. concolor parasitoid was recorded parasitizing the pest species by many
authors. For example, Morsy (1971) recorded this parasitoid associated with; the Zizyphus
fruit fly C. incompleta Fischer (1987), the olive fruit fly B. oleae (Michelakis, 1990; El-
Khawas, 2000 and Sime et al., 2006) and the Mediterranean fruit fly Ceratitis capitata
(Wied.), (Sime et al., 2006). However, because of increasing concerns for the environment
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and maintaining a more natural balance of plants and animals in managed systems, the
parasitoid is still routinely used in the Mediterranean region for inoculative
(Neuenschawander et al., 1986; Jiménez et al., 1990 and Delrio et al., 2005). The parasitoid
P. concolor has been used in the Mediterranean areas for the biological control of the olive
fruit fly B. oleae by inundative and inoculative releases (Raspi, 1994) and recently, this
braconid was released in USA in California olives groves as a part of local biological control
programs (Wang et al., 2011). Besides, (Abdel-Galil et al. (2013) indicated that the Zizyphus
trees must be protected to act as natural resources or reservoirs for P. concolor and also can
be cultivated around the fruit orchards as windbreaks. Moreover, Canale and Raspi (2000)
stated that it is likely on infested fruits, the older host larvae are not easily accessible by the
parasitoid P. concolor females. The role of the natural enemies in agriculture (as main
components of biological control), is widely encouraged through studying their population
densities and thus searching for the most available conditions for their reproduction and
release (ElI-Khawas & Shoeb, 2004). For more successful pests’ control, the recent developed
control strategies have now been directed to know the pest-enemy relationship, where
detailed knowledge is hardly required such as; pest biology, population dynamics, as well as,
the natural enemies associated with the pest and their impact, to achieve such acceptable
control (Mostafa, 2006).

2- Laboratory Biological Studies:

A- Emergence of the Zizyphus Fruit Fly, C. incompleta.

Data obtained in Tables (6&7) revealed the total numbers of f emergence days of the
adults (males & females) of the Zizphus fruit fly C. incompleta that emerged from pest pupae
collected during the first and the second periods of the beginning of the fruit maturation of
the two successive seasons 2016 and 2017, of the three different districts in Sohag
Governorate.

1- The First Period of the Beginning of Fruit Maturation (From the Last Week of
March-The First Week of June), In Seasons 2016 and 2017.

The total numbers of emergence days of the adults (males & females) of the Zizphus fruit
fly C. incompleta that emerged from infested pest pupae collected during the first period of
the beginning of the fruit maturation of the two successive seasons 2016 and 2017, of the
three different districts were shown in Table (6).

a- In Shandaweel District:

The total numbers of the adults of the Zizyphus fruit fly C. incompleta that emerged from
their pupae collected from the fallen Zizyphus fruits per period were; 4803 3&6162 9, while
the highest total numbers of the pest adults were during 14/5/2016 (783 3&97% Q). In season
2017, the total numbers of the adults of the Zizyphus fruit fly C. incompleta that emerged
from their pupae collected from the fallen Zizyphus fruits per period were; 5113 3&6639 9,
while the highest total numbers of the pest adults were during 17/5/2017 (8533&1009 2).
The occurrence of the pest adults covered all the four months of the study from March to
June in seasons, 2016 and 2017 (Table, 6).

b- In Gohena District:

The total numbers of the adults of the Zizyphus fruit fly C. incompleta that emerged from
their pupae collected from the fallen Zizyphus fruits per period were; 4593 3&678%9 Q, while
the highest total numbers of the pest adults were during 4/5/2016 (703 3&11322). In season
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2017, the total numbers of the adults of the Zizyphus fruit fly C. incompleta that emerged
from their pupae collected from the fallen Zizyphus fruits per period were; 4403 3&654% 2,
while the highest total numbers of the pest adults were during 17/5/2017 (854 3&10099)..
The occurrence of the pest adults covered all the four months of the study from March to
June in seasons, 2016 and 2017 (Table, 6).

Table 6: The total numbers of days of the emergence of the adults (males & females) of the
Zizphus fruit fly C. incompleta that emerged from pest pupae collected during the
first period of the beginning of fruit maturation of the two successive seasons 2016
and 2017, of the three different districts.

016 017
Pl [Dates 1% day 2" day 3 day 47 day [ Total'days | Dates 1" day 290 day 3 day 4" day Total'days
T3 15| 22 ] 13 1 8 3| 1| 31| 46 |2873 2 10 0 1 i g 3 1] 2 43
- 1Z[ 20 11 13 3 0] 2 3| 30] 46 11 jE! g 3 6 El 1 1 27| 33
5| 20 | 25 12 17 6 0] 3| 3|4 » £ 12 13 18 | 5 10 1 i I H&
IBEE 16| 23 12 20 0 W] 5| 2[ 48] 37 |74 16 75 18 0| 9 10 2 5| 45] 60
T 18] 23 14 71 0 W & 1| 43 33 11 77 13 13 | 10| 13 3 1 37| 32
5| 27 | 34 70 77 11 [ 17| 5| 6 | 38 | &4 4 79 16 23 | 9 12 3 6 | 42 | 0
1133 30| 50 1 20 & 8 3| 35| 53| B3 [174 30 30 0 0| 6 B 3 5| 31| 83
T 78 44 16 ) 3 0 3| & 32| 82 73 13 11 e[ 4 0 3 I 43 717
5 33 | 83 73 31 7 12| & | 7 | 67| 113 73 16 16 26 | 11 | 11 7 9 37 | 92
1234 2] 53 20 47 6 g| 2| 3] 371 113|274 20 53 20 27| 6 9 3 2] 58] @3
- G 73 51 3 12| 3| & 60| 130 2 13 8 30| 7 11 1 6| 31| 90
5 30 [ 37 72 30 8 3 3| 9|6 129 32 3 2 33 | 13| 18 3 T [ 72 | 124
INEE S 30 73 15 | 11| 3| 2| 8| 8 |73 38 [5] Z 26 | 13 9 3 2] 81| 82
- 35 30 73 13 | 16| 2| 4| 70| 113 76 ES] 72 31| 12| 13 3 I 65| 90
5 3T 4 73 33 11 [ 18| 6 | 9 | 76| 134 13 31 77 2T | 11 0 & o[ 72| 9
1475 43| 48 21 28 11 | 18] 3] 3| 78] o7 (173 36 12 30 33 | 17] 20 2 3] 85| 100
T 36| 43 76 31 13 | 21| 2| 4[| 77| 102 75 35 7 31| 12| 22 57| 93
5 37 [ a1 70 3 14 [13] & | 6 | 70| 106 13 10 74 M | 10| 23 3 T | 72| 10
T 475 E] RS 7 72 12| 13| 2| 1| e8| 73 |21 33 10 7 30 | 22| 19 3 5| &3] 94
- 33| 36 21 73 i3 17 3| 5[ 73| @3 31 13 32 37 | 22| 126 8 T o1 115
5 22| 36 0 74 13 |[13| 3| 4|37 ] 37 1 77 T | 17| 22 3 7| 81 | 103
L 23| 27 20 20 11 | 14] 3| 3] 39 64 |66 29 36 76 35 | 20] 33 2 4 77| 108
I 23| 31 13 22 12 10| 2| & 32| &7 22 32 i 33 1 33 3 39| 104
3 0 [ 26 15 72 0 (11| 2| & |47 &3 72 77 7 23 | 16 | 20 3 S E
T 276| 307| 134 | 197 74 | 92| 26| 20| 480 &le 725 | 312 164 | 208 99| 116| 23 | 27| =11| 663
[ 2| Total ["317] 310| 149 | 220| 72 | 106 21| 33| 459 678 |Total [ 173 | 277| 18| 208| B38| 134| 31| 33| 440 634
3 713| 346 136 | 238| 80 | 111 34| 48[ 483 763 203 | 324 134 205| 92| 125| 3% | 36| 487 710

c- In Balasfora District:

The total numbers of the adults of the Zizyphus fruit fly C. incompleta that emerged from
their pupae collected from the fallen Zizyphus fruits per period were; 4833 3&7632 2, while
the highest total numbers of the pest adults were during 4/5/2016 (763 3&1342 Q). In season
2017, the total numbers of the adults of the Zizyphus fruit fly C. incompleta that emerged
from their pupae collected from the fallen Zizyphus fruits per period were; 4873 3&7109 2,
while the highest total numbers of the pest adults were during 27/4/2017 (723 3&12429)..
The occurrence of the pest adults covered all the four months of the study from March to
June in seasons, 2016 and 2017 (Table, 6).

2- The Second Period of the Beginning of Fruit Maturation (From the Second Week of
September-The Second Week of November), In the Seasons 2016 and 2017.

The total numbers of emergence days of the adults (males & females) of the Zizphus fruit
fly C. incompleta that emerged from the infested pest pupae collected during the first period
of the beginning of the fruit maturation of the two successive seasons 2016 and 2017, of the
three different districts were shown in Table (7).

a- In Shandaweel District:

The total numbers of the adults (males & females) of the Zizyphus fruit fly C.
incompleta that emerged from their pupae collected from the fallen Zizyphus fruits per period
were; 56234J3&6789%, while the highest total numbers of the pest adults were during
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30/9/2016 (1093 3&12129 Q). In season 2017, the total numbers of the adults of the Zizyphus
fruit fly C. incompleta that emerged from their pupae collected from the fallen Zizyphus fruits
per period were; 4683 3&618%9 9, while the highest total numbers of the pest adults were
during 8/10/2017 (804 3&10999Q).. The occurrence of the pest adults (males & females)
covered all three months of the study from September to November in seasons, 2016 and
2017 (Table, 7).

b- In Gohena District:

The total numbers of the adults (males & females) of the Zizyphus fruit fly C. incompleta that
emerged from their pupae collected from the fallen Zizyphus fruits per period were;
4673 3&6582 2, while the highest total numbers of the pest adults were during 30/9/2016
(943 3&123929). In season 2017, the total numbers of the adults of the Zizyphus fruit fly C.
incompleta that emerged from their pupae collected from the fallen Zizyphus fruits per period
were; 41133&64329Q, while the highest total numbers of the pest adults were during
8/10/2017 (708 3&11122Q). The occurrence of the pest adults (males & females) covered all
three months of the study from September to November in seasons, 2016 and 2017 (Table,
7).

Table 7: The total numbers of days of the emergence of the adults (males & females) of the
Zizphus fruit fly, C. incompleta that emerged from pest pupae collected during the
second period the beginning of fruit maturation of the two successive seasons 2016
and 2017, of the three different districts

2016 2017
1 day 21 day 3 day 40 day Total/days 14 day 200 day 3 day AU day Total'days
PL | Dates | 33T 29| 32 PET A FE| &4 FH 8] F¥Y |pates| I3 FE| ST ¥ 24 FE| 8] TH I FF
1|10/ 33 38 26 33 22) 24 11] 15| 92 110 (89 33 45 19 20 18 22 6 3] 78] %0
2 27 44 23 40 24] 23 14] 17] &8 124 26 5 21 25 13 25 [ 5] 68 106
3 12 25 9 22 12| 21 0] 16| 43 34 32 44 22 25 15 13 7 7| 76| 101
1|20/%9 35 63 20 25 13 17 5 7 85 114 [18/9 38 51 13 25 12 15 2 4] 67] 95
2 35 46 24 27 0] 21 7| 10| 88 104 32 50 11 30 10 14 3 5] 38| 99
3 22 46 22 327 | 14| 25 6 | 12 ] 64 113 35 35 23 28 12 13 4 g [ 4] 115
1309 2 69 21 23| 20 25 6 4 109 121 &9 36 35 21 25 10 23 4 21 71| 103
2 3 35 27 2] A 1 H 5 o4 123 25 47 23 31 11 16 5 4] 64] 88
3 42 38 24 37 1121 2 6| 13] &3 137 33 [} 24 36 13 13 6 876 133
110710 | 4é 35 11 18 9 12 4 5 70 o0 [0 42 35 26 33 10 18 2 1| 80 109
2 41 60 g 15 7 10 4 5 60 o0 32 31 22 40 11 15 5 1 7ol 111
3 41 63 10 3 |11 14 6 | 18| &3 118 35 67 28 43 15 23 [ g led] 141
1|20 | 47 33 19 12 14 19 ] 7 i3 101 [igrto] 12 36 26 33 12 18 2 3] 82] 90
2 36 57 11 18 9 16 3 Z 30 09 19 41 23 37 13 15 3 6| 60 00
3 43 68 15 2 0] 22 6 | 11 76 128 23 48 23 33 11 21 5 8 [ ed] 110
1 (30710 | 38 43 14 19 12 14 3 4 5 20 pE10[ 122 20 21 23 10 13 3 2] 36 38
2 12 32 10 13 g 12 2 4 42 61 19 24 16 15 7 15 ] 4] 47 &8
3 33 41 12 4|11 15 4 [ 60 26 23 31 20 23 9 13 3 T3] 76
1[&11 22 k] 12 18 10 11 2 2 46 62 [I11 25 31 18 12 9 18 2 3] M1
2 15 27 11 4] 10 13 2 3 38 57 2 26 14 20 7 13 3 3] 48] &2
3 15 33 g 18 9 14 3 4 36 7 23 28 12 18 7 12 3 3[4 a2
1 301 334| 123 158 | 102] 122 36| 44| 362 678 220 283| 146| 180 81 127 21 18] 46§ 618
2 |Total | 214] 321 114 159 99] 126| 40| 32| 467 638 [Tetal| 175] 3290 130] 208 76 13 30 32] 411 643
El 210 3] 101 176 88| 1435| 41| 82| 440 740 206] 337 132 207 52 144] 36 501 474 738

c- In Balasfora District:

The total numbers of the adults (males & females) of the Zizyphus fruit fly C. incompleta
that emerged from their pupae collected from the fallen Zizyphus fruits per period were;
4403 3&7402 9, while the highest total numbers of the pest adults were during 30/9/2016
(933 3&13729). In season 2017, the total numbers of the adults of the Zizyphus fruit fly C.
incompleta that emerged from their pupae collected from the fallen Zizyphus fruits per the
period was; 4764 3&7389 %, while the highest total numbers of the pest adults were during
8/10/2017 (843 3&14129Q). The occurrence of the pest adults (males & females) covered all
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three months of the study from September to November in seasons, 2016 and 2017 (Table,
7).

B- Emergence of the Parasitoid, P. concolor Parasitizing the Zizyphus Fruit Fly, C.
incompleta.

Data obtained in Tables (8&9) revealed the total numbers of emergence days of the adults
(males & females) of the Zizphus fruit fly C. incompleta that emerged from pest pupae
collected during the first and the second periods of the beginning of the fruit maturation of
the two successive seasons 2016 and 2017, of the three different districts in Sohag
Governorate.

1- The First Period of the Beginning of Fruit Maturation (From the Last Week of
March-The First Week of June), In the Two Successive Seasons 2016 and 2017.

The total numbers of emergence days of the adults (males & females) of the parasitoid
P. concolor that emerged from the infested pest pupae collected during the first period of the
beginning of the fruit maturation of the two successive seasons 2016 and 2017, of the three
different districts were shown in Table (8).

Table 8: The total numbers of the days of the emergence of the adults (males & females) of the
parasitoid P. concolor that emerged from pest pupae collected during the first period
of the beginning of fruit maturation of the two successive seasons 2016 and 2017, of
the three different districts.

2016 2017
PL [Dates 1% day 250 day 3 day Total'days  [Dates 1% day 20 day 3 day Total/'days
oC ¥¥ oC ¥ ofe) ¥ o0 ¥¥ 1= ¥¥ 1= ¥ o0 ¥¥ o0 ¥
1 [233 9 1 6 3 2 3 17 23 [283 8 11 4 3 1 2 13 18
2 ] 11 18 6 7 4 3 21 30 10 12 6 8 3 2 19 22
3 3 11 4 [ 1 3 10 20 3 12 3 T 2 2 12 21
1 [44 16 25 7 11 2 3 23 30 [ 74 13 19 3 8 4 3 22 30
2 18 30 10 11 3 4 31 43 18 20 6 12 4 3 28 37
3 9 21 8 13 3 4 20 38 11 18 6 9 4 T 21 34
1 [1414 24 47 11 12 3 5 3g 64 [17/4 25 49 3 5 2 2 30 56
2 28 33 14 20 6 6 48 81 30 32 7 16 3 7 42 75
3 13 26 9 14 4 3 28 43 22 34 13 23 3 4 4 83
1 [2414 19 32 9 13 1 2 39 49 [2714 25 41 2 ] 3 2 30 51
2 33 42 11 17 3 3 47 62 28 43 5 11 4 4 37 60
3 22 37 11 17 3 4 36 38 19 33 9 16 T 9 35 38
NE 13 43 6 8 2 2 23 33 [ 73 13 44 7 8 2 2 24 34
2 13 33 ] 11 5 3 26 69 20 38 8 11 4 3 31 34
3 21 33 9 20 4 5 4 79 17 37 11 16 9 [ 37 30
1T 1473 11 28 35 11 1 3 17 42 (1775 25 39 2 6 1 3 28 43
2 10 32 8 13 3 3 21 32 30 47 3 8 3 4 38 59
3 13 33 [ 16 2 4 23 33 13 31 8 9 3 3 26 43
1 [2453 13 30 3 El 1 2 19 50 [2775 13 20 2 7 1 1 18 37
2 20 43 6 11 3 3 29 39 18 32 4 10 3 3 23 43
3 12 27 4 5 2 2 18 34 11 23 6 T 3 1 20 31
1 3% 19 26 3 6 3 3 23 35 [ 66 18 36 3 6 1 4 22 46
2 21 29 10 11 3 3 36 43 12 43 3 11 2 3 19 59
3 11 23 3 2 1 16 30 9 18 4 T 2 1 13 26
1 [Total 138 257 30 77 13 23 203 3357 |Total 146 268 16 33 13 19 187 340
2] 154 302 73 103 32 36 259 441 166 289 46 87 28 33 240 411
3 110 231 34 a7 21 27 1B3 353 109 226 62 96 33 33 206 CELG

a- In Shandaweel District:

The total numbers of the adults (males & females) of the parasitoid P. concolor that
emerged from the pest pupae collected from the fallen Zizyphus fruits per period were;
2033 3&357922Q, while the highest total numbers of the parasitoid P. concolor adults were
during 14/4/2016 (383 3&6499). In season 2017, the total numbers of the adults of the
parasitoid P. concolor that emerged from the pest pupae collected from the fallen Zizyphus
fruits per period were; 1873 3&340% 2, while the highest total numbers of the parasitoid P.
concolor adults were during 17/4/2017 (3033 &56% Q). The occurrence of the parasitoid P.
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concolor adults covered all the four months of the study from March to June in seasons, 2016
and 2017 (Table, 8).
b- In Gohena District:

The total numbers of the adults (males & females) of the parasitoid P. concolor that
emerged from the pest pupae collected from the fallen Zizyphus fruits per period were;
2593 3&4419 9, while the highest total numbers of the parasitoid P. concolor adults were
during 14/4/2016 (483 3&8122). In season 2017, the total numbers of the adults of the
parasitoid P. concolor that emerged from the pest pupae collected from the fallen Zizyphus
fruits per period were; 2403 3&4119 2, while the highest total numbers of the parasitoid P.
concolor adults were during 17/4/2017 (423 3&75%2). The occurrence of the parasitoid P.
concolor adults covered all the four months of the study from March to June in seasons, 2016
and 2017 (Table, 8).

c- In Balasfora District:

The total numbers of the adults (males & females) of the parasitoid P. concolor that
emerged from the pest pupae collected from the fallen Zizyphus fruits per period were;
1854 3&3552 2, while the highest total numbers of the parasitoid P. concolor adults were
during 4/5/2016 (3433&79%92). In season 2017, the total numbers of the adults of the
parasitoid P. concolor that emerged from the pest pupae collected from the fallen Zizyphus
fruits per the period were; 2063 3 &357% @, while the highest total numbers of the parasitoid
P. concolor adults were during 17/4/2017 (403 3&839 Q). The occurrence of the parasitoid
P. concolor adults covered all the four months of the study from March to June in seasons,
2016 and 2017 (Table, 8).

2- The second period of beginning of fruit maturation (from the second week of
September-the second week of November), in seasons 2016 and 2017.

Date obtained Table (9) indicated the total numbers of emergence days of the adults
(males & females) of the parasitoid P. concolor that emerged from the pest pupae collected
during the second period of the beginning of the fruit maturation of seasons 2016 and 2017,
of the three different districts.

a- In Shandaweel District:

The total numbers of the adults (males & females) of the parasitoid P. concolor that
emerged from the pest pupae collected from the fallen Zizyphus fruits per period were;
6333&1032 2, while the highest total numbers of the parasitoid P. concolor adults were
during 10/9/2016 (182 3&2722). In season 2017, the total numbers of the adults (males &
females) of the parasitoid P. concolor that emerged from the pest pupae collected from the
fallen Zizyphus fruits per period were; 923 3&165%9 2, while the highest total numbers of the
parasitoid P. concolor adults were during 8/9/2017 (2043&35%9%). The occurrence of the
parasitoid P. concolor adults covered all three months of the study from September to
November in seasons, 2016 and 2017 (Table, 9).

b- In Gohena District:

The total numbers of the adults (males & females) of the parasitoid P. concolor that
emerged from the pest pupae collected from the fallen Zizyphus fruits per period were;
7833&1349 2, while the highest total numbers of the parasitoid P. concolor adults were
during 10/9/2016 (1943&35%9%). In season 2017, the total numbers of the adults (males &
females) of the parasitoid P. concolor that emerged from the pest pupae collected from the
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fallen Zizyphus fruits per period were; 13433&2372 2, while the highest total numbers of
the parasitoid P. concolor adults were during 28/9/2017 (263 3&539%). The occurrence of
the parasitoid P. concolor adults covered all three months of the study from September to
November in seasons, 2016 and 2017 (Table, 9).

Table 9: The total numbers of the days of the emergence of the adults (males & females) of the
parasitoid P. concolor that emerged from pest pupae collected during the second
period of the beginning of fruit maturation of the two successive seasons 2016 and
2017, of the three different districts.

2016 2017
1+ day 200 day 3 day Total'days 1% day 20 day 3 day Total/day
PL | Dates ey 3 23 oY a3 oY aa ZY | Dates a4 oY aa 7Y aq 7Y aa Y
1 [109 9 16 ] ] 2 3 18 27 | 8% 12 29 2 4 0 2 20 33
2 10 20 3 12 4 3 19 33 13 32 4 2 4 21 40
3 3 12 3 T 4 [ 12 25 10 21 3 3 2 2 15 28
1 [209 6 12 3 6 1 3 10 21 | 189 17 25 2 1 1 1 20 27
2 8 14 3 3 3 3 16 27 14 36 4 3 3 4 21 43
3 7 18 5 11 3 T 13 36 11 21 5 3 2 2 18 26
1 [309 6 9 3 b 1 10 15 [ 289 13 28 1 4 1 2 17 34
2 5 16 3 7 2 3 12 26 18 39 ] 8 3 6 26 33
3 5 10 7 3 2 3 14 18 10 23 6 3 3 2 19 32
1 [10v710 4 ] 1 2 0 0 3 10 | 810 10 13 1 2 0 1 11 18
2 5 ] 3 3 3 2 11 13 12 20 3 [ 3 5 20 31
3 3 7 2 1 1 0 6 8 12 14 3 3 2 1 17 18
1 [20710 5 7 2 3 0 2 7 12 [18/10 6 19 2 3 3 2 11 24
2 3 ] 3 3 1 1 7 11 9 23 4 [ 4 3 17 34
3 3 5 2 3 1 2 [ 10 T 13 5 4 2 2 14 n
1 [30:710 4 7 3 3 0 0 7 10 [28/10 7 8 1 1 1 3 9 12
2 4 6 3 3 1 0 3 11 11 8 3 6 2 3 16 17
3 2 3 1 2 0 1 3 [ 8 12 3 2 1 2 12 16
1 [ail 4 4 1 2 1 2 6 ] 711 3 11 1 2 0 2 4 15
2 3 [ 2 3 0 2 3 11 8 11 3 3 2 3 13 17
3 2 3 2 2 0 2 4 T 3 11 1 2 1 0 3 13
1 [Total 38 83 20 29 3 11 83 103 [ Total 76 135 10 17 6 13 92 165
2 38 73 26 43 14 16 78 134 87 169 28 38 19 30 134 237
3 27 58 22 31 11 21 a0 110 61 119 26 24 13 11 100 134

c- In Balasfora District:

The total numbers of the adults (males & females) of the parasitoid P. concolor that
emerged from the pest pupae collected from the fallen Zizyphus fruits per period were;
6043&1109 2, while the highest total numbers of the parasitoid P. concolor adults were
during 10/9/2016 (123 3&2522). In season 2017, the total numbers of the adults (males &
females) of the parasitoid P. concolor that emerged from the pest pupae collected from the
fallen Zizyphus fruits per period were; 10038 3&1549 9, while the highest total numbers of
the parasitoid P. concolor adults were during 28/9/2017 (1943&32%92). The occurrence of
the parasitoid P. concolor adults covered all three months of the study from September to
November in seasons, 2016 and 2017 (Table, 9).

Conclusion

Finally, it could be concluded from the present study the importance of the following
obtained points:

1- The first period of Ziziphus fruit production was more in the pest pupae numbers of the
Zizyphus fruit fly C. incompleta and also in the total numbers of the emerged P. concolor
parasitoids.

2-The Zizyphus fruit fly, C. incompleta and its parasitoid P. concolor was found during all
months of the two periods of Zizyphus fruit production.

3- The occurrence of the parasitoid P. concolor was related was that of its insect host (the
Zizphus fruit fly), magnifying this natural role of the parasitoid P. concolor become
necessary in order to encourage this beneficial agent to do its role and decrease the degree of
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infestation of the Zizphus trees or other fruit trees that are subjected to the Zizphus fruit fly
attack to an acceptable level. So, this parasitoid is a useful biocontrol agent against the
Zizphus fruit fly and could be laboratory mass-reared and released against the pest on the
Zizphus trees or other fruit trees that are subjected to attack by the pest or other common fruit
flies. This situation will help to increase the efficiency of control against the common fruit
flies attacking many of the fruit orchards. It must be taken into consideration that, it is
necessary to know this natural role of the parasitoid as an important component in the field of
biological control. Where, EI-Heneidy & Abdel-Samad, (2001) stated that it is very important
to recognize both the positive and the negative interactions that occur between the two
primary components of a management system, plant cultivars, and natural enemies when
planning Integrated Pest Management (I.P.M.) programs. Moreover, as the Zizphus fruit fly,
C. incompleta like the most of tephritid flies spend a part of its life cycle (the pupal stage)
beneath the soil surface, an additional control of the pest was mostly directed toward this
stage to avoid the use of the unfriendly insecticides against adults flies on the fruits (Darwish
et al., 2012 and Rizk et al., 2013). Therefore, the recommended control techniques must be
directed on the infested fruits on the fruit trees by releasing the parasitoid P. concolor against
the third and the full-grown pest larvae on the fruit trees and also under the soil against pest
pupae.
4- All the period of the control of the Zizphus fruit fly must be extended during the four
successive months from March to June (in the first period) and from September to November
(in the second period). As a result, this period of the extensive pest occurrence representing a
suitable time for applying for 1.P.M. programs against the pest on the trees (including the use
of the biological control techniques).
5- As shown in this study, the general ratios obtained between (the pest and the common
recorded parasitoid P. concolor), clearly indicated these ratios were greatly directed towards
females than males in the case of the pest and the parasitoid P. concolor.
6- Detecting the statistical analysis relationships that were recorded between the pest fly &
the common parasitoid with the means of the temperature and the relative humidity, is very
important and necessary and can share as a part of I.P.M. programs against the fruit fly
species.
7- The highest numbers of the parasitoid P. concolor that were observed during the first day
of the emergence period coincided with the occurrence of the highest numbers of the
emerged host pest.
8- The highest numbers of the parasitoid P. concolor that were observed during the first day
of the emergence period coincided with the occurrence of the highest number of the emerged
host pest in both 2016 and 2017 seasons.
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ARABIC SUMMARY

(Hymenoptera: Braconidae) Psyttalia concolor Szépl. ) ledulars 4 ol g g 43l il 3
the Zizyphus fruit fly Carpomyia incompleta Becker @il 4bd Ao Jikial)
W g Aiblae b Adlid glalie 4D 3

ulcmmiémjé)bﬂ\W\éﬁdib
8w — Badae ] )l Gisaall 38 ye - LAY A8 5 & ga dgaa

(Family: The Ziziphus (Nabq) trees (Ziziphus spina-christi (L.) Gl ladl e
Lpdall GV e vl Al i) sda (m jaiiy Adle duk dad 5) Lage Ll Slile <(Rhamnaceae)
the Zizyphus fruit fly Gl 4LY Sl aalydl B e dasal as ) Jilall iiad Sus

Carpomyia incompleta Becker

Jabll dlaul g Gall Hladl o lgle Jilaill SIS 5 A8Y) alaxd jeaad dlia Ay el ya) &5 N
Jigaid) all de) ) Aalisa shlie &3 & (Hymenoptera: Braconidae) Psyttalia concolor Szépl.
U ote (e AUl sl Aa V) 1 (A Ll el Aol <l 5B b ¢ rla g Adailas 8 (1) 5ladls dies ¢
VoI Al camse 8 ¢ (Al B ) b ) el (e Al ) sl DN 85 (V) 5l 4

YVv,

C. incompleta 4YU aal iy & Wl )l whasi 5l « P, concolor duhally Jikail) s o silisl) <yl
Sl LY gl Jaa culS ¢ (LY Sl Jaalall g 2830 Lpuiall il 5 aa 5 LS ¢ Al all 558 M
s Gl ladl e AYL ALY A (aias o deall by ) 5 jia graal 38 Juilall agdall ) all 138 auaiii g adaas
« P. concolor Jskhll alaci 0 Abala ab ) s LS J s (5 sl A8YL Clas a8 ) GAY) 8@l e
YNV D e gally A58l Y 0T G s gl e 23D sl oy ) Aliaal) i) b

LS el e uaall aaleall ZeSUH LD (e maall &y goal) AadlSall due il 30L 5 Lo Jaal) (Say el
b e Adlisall £ 1Y) e waells il ) A4S (il b 483U) &5 Judlall JESY)  dlexall G sl Gl
OS5 O (s Judlall A i e Llene Dile ()58 Cague C. incompleta Gl 43 o Jliie) e ¢ 4¢SW)
OSar e elly oy (G son) AndlSall Al (3 ylall Ahariia) AgSal L ALOASEN AadSal el (pana AndlSal) o3
4y yi s Ledle Jibaiall 3l 403 5 )l e « P, concolor  Juhll e Jseanll Sl Jile ail) el of jlael
O A £ 5V aaled 38 ) (5 AY) 28U el e ol gl sl e 48V AsilSal 48Dl o3 Lleas o IS)
AgSlall b



