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ABSTRACT

The pomegranate whitefly, Siphoninus phillyreae (Haliday) ( Hemiptera :
Aleyrodidae) attacking different host economic plant species. Heavy infestation
caused leaf wilt, early leaf drop and smaller fruit. The seasonal abundance of the
pomegranate whitefly, Siphoninus phillyreae ( Haliday) ( Hemiptera : Aleyrodidae) and
its parasitoid, Encarsia inaron (Walker) ( Hymenoptera : Aphelinidae) was conducted
for two successive years from January, 2013 till December 2014 on pomegranate in
Assuit Governorate . The results showed that, the insect population exhibited the
lowest density in the beginning of March and disappeared during December, January
and February. At the beginning of May the population increased gradually to reach
maximum in 3400 individuals /80 leaves during Oct.1*" (first year) and 3526
individuals /80 leaves during Oct.15" (second year). It is concluded that, S. phillyreae
occurred all year round on pomegranate except It is disappearing during December,
January and February of the period of study. The results indicated that the activity
period have three overlapping generations the first one reached maximum
populations during the first of July , the second one reached maximum populations
during the mid of August and the third one reached maximum populations during the
first of October in the first year . While in the second year the activity period have also
three generations the first one reached maximum populations during the mid of June ,
the second one reached maximum populations during the mid of August and the third
one reached maximum populations during the mid of October.The parasitoid, E.inaron
recorded attacking this pest on pomegranate trees in Assuit with maximum and
minimum populations were 29 and 2 individuals / 80 leaves during 1% August and 1%
November (first year). In the second year, maximum and minimum populations were
33 and 3 individuals / 80 leaves during 1% August and 1% November. The results
indicated that the activity period have three overlapping generations the first one
reached maximum populations during the first of July , the second one reached
maximum populations during the mid of August and the third one reached maximum
populations during the first of October in the first year . While in the second year the
activity period have also three generations the first one reached maximum populations
during the mid of June , the second one reached maximum populations during the first
of August and the third one reached maximum populations during the first of October.
Productivity and economic indicators for the pomegranate crop in Egypt, also was
studied.



Maamoun, M. A. et al.

INTRODUCTION

The pomegranate whitefly, Siphoninus phillyreae (Haliday) ( Hemiptera
: Aleyrodidae) attacking 60 host economic plant species including, apple,

pear, citrus and olive. It is distributed in Palaearctic region. Heavy
infestation caused leaf wilt, early leaf drop and smaller fruit ( Bellows et al.
1990, Abd-Rabou & Ahmed, 2006 and 2007).

Viggiani and Battaglia (1983), Bellows et al. (1990) and Gould et

al. (1992) studied the population dynamics , parasitoids and predators of S.
phillyreae in California and lItaly , respectively including the parasitoid,
Encarsia inaron (Walker) ( Hymenoptera : Aphelinidae). Biological control of
pomegranate whitefly, S. phillyreae studied by Viggiani and Mazzone
( 1980), McDonald et al. (1996), Hackney et al. (1997) and Abd-Rabou and
Simmons (2010). In Egypt, the host plants, distribution, parasitoids,
predators and biological control studies were carried out by Abd-Rabou,
1997, 1998,1999,2001a, 2001b, 2002, 2003, 2006 , Abd-Rabou & Abou-
Setta, 1998 and Abd-Rabou & Ahmed, 2007.

This work aims to study the seasonal abundance of the pest, S.
phillyreae and its parasitoid, E. inaron on pomegranate in addition to study
the productivity and economic indicators for the pomegranate crop in Egypt.

MATERIALS AND METHODS

1-Abundance of the pomegranate whitefly, Siphoninus phillyreae
population on pomegranate in Egypt:

Seasonal abundance of S. phillyreae was carried out on pomegranate
in Assuit Governorate from January, 2013 till December 2014. The plant
area selected for these investigations had not any received chemical control
measures for several years. About 30 trees of pomegranate , almost similar
in age, shape and size were randomly chosen for sampling two times a
month (at biweekly intervals). Each sample consists of each sampling, 80
leaves were chosen at random. Thereafter, the leaves were kept in a closed
paper bags and transferred to the laboratory to estimate the total number of
immature stages under a binocular microscope.

The number of generations was determined using the obtained data
throughout the two successive years using Jacob (1977) technique per
sample over the year.

2. Abundance of the parasitoid, Encarsia inaron populations associated
with Siphoninus phillyreae on pomegranate in Egypt:

The whitefly, S. phillyreae second, third and fourth larval stages were
sampled from pomegranate in Assuit Governorate. Leaves of pomegranate
were collected two times a month during January, 2013 till December 2014
(80 leaves per sample) and transferred to the laboratory. S. phillyreae eggs
and first larval stage were eliminated, as well as any other insect species.
The second, third and fourth larval stages were recorded per leaf. Each leaf
was kept in well ventilated emergence glass tubes and monitored daily till
parasitoids emergency.
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The number of generations was determined using the obtained data
throughout the two successive years using Jacob (1977) technique per
sample over the year.
3.Productivity and economic indicators for the pomegranate crop in

Egypt:

This study relied to achieve its objectives on the methods of descriptive
statistics and econometric analysis (Fisher,1976 and Gujarati,1995) applied
to estimate for example studying the equations of Time trend (function of
linear, function of the exponential) (Ali, 2000).

RESULTS AND DISCUSSION
1:Seasonal abundance of the pomegranate whitefly,
phillyreae population on pomegranate in Egypt:

The results of S. phillyreae population on pomegranate trees over 2013
and 2014 years are presented in Tables (1 and 3). The Average number of
immature stages were 1055 and 1174.8 of S.phillyreae individuals /80 leaves
during 2013-2014, respectively. Immature stages density reached its
maximum on October 1% and 15", showing 3400 and 3526 individuals /80
leaves during 2013-2014 respectively. Lowest density occurred during the
period of March 1% showing 50 and 35 individuals /80 leaves during the two
years under consideration, respectively.

Siphoninus

Table (1) : Half monthly counts of immature stages of Siphoninus phillyreae
arranged according formula suggested by Audemard&Millaire
(1975)and Jacob (1977) during 2013 season.
Inspection | Accumulated Half monthly Accumulated half Accumulated
dates days of count monthly count %
inspection
1/1/2013 0 0 0 0
15/1 15 0 0 0
1/2 30 0 0 0
15/2 45 0 0 0
1/3 60 50 50 0.19
15/3 75 102 152 0.60
1/4 90 175 327 1.29
15/4 105 289 616 243
1/5 120 518 1134 4.47
15/5 135 960 2094 8.27
1/6 150 1245 3339 13.18
15/6 165 1800 5139 20.29
1/7 180 2100 7239 28.59
15/7 195 1950 9189 36.29
1/8 210 1590 10779 42.57
15/8 225 2410 13189 52.09
1/9 240 2050 15239 60.0
15/9 255 2780 18019 71.16
1/10 270 3400 21419 84.59
15/10 285 2800 24219 95.65
1/11 300 980 25199 99.52
15/11 315 120 25319 100
1/12 330 0 25319 100
15/12 345 0 25319 100
[Total 25319 100
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Table (3) : Half monthly counts of immature stages of Siphoninus
phillyreae arranged according formula suggested by
Audemard&Millaire (1975) and Jacob (1977) during 2014

season.
Inspection Accumulated | Half monthly Accumulated half Accumulated
dates days of count monthly count %
inspection

1/1/2014 0 0 0 0
15/1 15 0 0 0
1/2 30 0 0 0
15/2 45 0 0 0
1/3 60 35 35 0.1
15/3 75 77 112 0.4
1/4 90 98 210 0.7
15/4 105 195 405 14
1/5 120 345 750 2.
15/5 135 760 1510 5.4
1/6 150 1579 3089 10.6
15/6 165 2212 5301 17.3
1/7 180 1966 7267 24.5
15/7 195 1925 9192 31.9
1/8 210 2100 11292 394
15/8 225 2530 13822 48.1
1/9 240 2422 16244 56.9
15/9 255 2635 18879 66.4
1/10 270 3210 22089 77.9
15/10 285 3526 25615 90.7
111 300 1850 27465 97.3
15/11 315 730 28195 100
1/12 330 0 28195 100
15/12 345 0 28195 100
total 345 - 28195 100

Obtained trend over both years indicated the occurrence of three
overlapping generations per year for S.phillyreae on pomegranate of this
location. In the first year, the first generation started from the mid of March till
the mid of June about 18 weeks, the second generation started from the first
of August till the mid of September about 8 weeks and the third generation
started from the first of October till the end of season about 8 weeks (Fig.1 ).
While during the second year, the first generation started from the first of
March till the mid of June about 16 weeks, the second generation started
from the first of July till the mid of September about 12 weeks and the third
generation started from the first of October till the end of the season about 8
weeks (Fig. 3).

During the present work, three overlapping generations per year for
S.phillyreae on pomegranate in Assuit were recorded over both years under
consideration. While Elwan (1982) in Giza Governorate reported from four to
five successive overlapping generations.
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Fig. (1): Abundance of immature stages of Siphoninus phillyreae
infested pomegranate trees in Assuit Governorate during 2013
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Fig. (3): Abundance of immature stages of Siphoninus phillyreae
infested pomegranate trees in Assuit Governorate during 2014.

2.Seasonal abundance of Siphoninus phillyreae parasitoid, Encarsia
inaron on pomegranate in Egypt:

One species of hymenopterous parasitoid was reared from samples of
S. phillyreae on pomegranate. This parasitoid namely, E. inaron.

The averages of the population by E. inaron were 6.8 and 10.8
individuals /80 leaves during the first and second years, respectively. The
population of parasitoid reached its maximum of 29 and 33 individuals /80
leaves by E. inaron during 1% of August in the first and second years,
respectively (Tables, 2 & 4).
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Table (2): Half monthly counts of Siphoninus phillyreae parasitoid
Encarsia inaron arranged according formula suggested by
Audemard&Millaire (1975) and Jacob (1977) during 2013

season.
Inspection |Accumulated days| Half monthly |Accumulated half| Accumulated
dates of count monthly count %
inspection

1/1/2013 0 0 0 0
15/1 15 0 0 0
1/2 30 0 0 0
15/2 45 0 0 0
1/3 60 0 0 0
15/3 75 0 0 0
1/4 90 0 0 0
15/4 105 5 5 34
1/5 120 6 11 74
15/5 135 11 22 14.9
1/6 150 20 42 304
15/6 165 12 54 39.1
1/7 180 11 65 471
15/7 195 10 75 51.0
1/8 210 29 104 70.7
15/8 225 15 119 80.9
1/9 240 10 129 87.7
15/9 255 9 138 93.8
1/10 270 23 145 98.6
15/10 285 2 147 100
1/11 300 0 147 100
15/11 315 0 147 100
1/12 330 0 147 100
15/12 345 0 147 100
[Total - - 147 100

Obtained trend over both years indicated the occurrence of three
overlapping generations per year for the parasitoid, E. inaron on
pomegranate in Assuit. In the first year the first generation started from the
mid of April till the mid of June about 8 weeks, the second generation started
from the first of June till the mid of August about 8 weeks and the third
generation started from the first of October till the end of the season about 8
weeks (Fig.2). While during the second year, the first generation started from
the mid of March till the mid of June about 12 weeks, the second generation
started from the first of June till the first of September about 8 weeks and the
third generation started from the mid of September till the end of the season
about 6 weeks (Fig.4).
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Table (4): Half monthly counts of Siphoninus phillyreae parasitoid
Encarsia inaron arranged according formula suggested by
Audemard&Millaire (1975) and Jacob (1977) during 2014
season.

Inspection Accumulated Half monthly | Accumulated half Accumulated
dates days of count monthly count %
Inspection

1/1/2014 0 0 0 0

15/1 15 0 0 0

1/2 30 0 0 0

15/2 45 0 0 0

1/3 60 0 0 0

15/3 75 2 2 0.76

1/4 90 4 6 2.2

15/4 105 8 14 5.3

1/5 120 11 25 9.6

15/5 135 15 40 15.3

1/6 150 19 59 22.6

15/6 165 29 88 33.8

1/7 180 26 114 43.8

15/7 195 20 134 51.5

1/8 210 33 167 64.2

15/8 225 20 187 71.9

1/9 240 19 206 79.2

15/9 255 16 222 85.3

1/10 270 27 249 95.7

15/10 285 8 257 98.8

1/11 300 3 260 100

15/11 315 0 260 100

1/12 330 0 260 100

15/12 345 0 260 100

[Total 345 - 260 100
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Fig.(2) : Abundance of Siphoninus phillyreae parasitoid Encarsia inaron
on pomegranate trees in Assuit Governorate during 2013.

1183



Maamoun, M. A. et al.

Parasitoid

0 —+Parasioid A

) N\

; [ N\

; / N

! a \

5 / \

0 ecec/ \#

I 1 I I I 1 I 1 I

b

"\' \g\\ \\( \o\( \\( \o\( \\‘1 \c\‘% \\O \9\0

O R S SN SO, SO N N U W N

( R ORI

J S

A

Fig.(4) : Abundance of Siphoninus phillyreae parasitoid, Encarsia inaron
on pomegranate trees in Assuit Governorate during 2014.

Abd-Rabou and Abou-Setta (1998) recorded seven parasitoids
attacking S. phillyreae these are Encarsia davidi Viggiani and Mazzone, E.
galilea Rivany, E. inaron (Walker), E.lutea (Masi), Eretmocerus corni
Haldeman, E. diversicilatus Silvestri and E. mundus Mercet. They stated
that E. inaron is the effective parasitoid attacking this pest with maximum
parasitism percent of 78% . The effective role of E. inaron in controlling the
pomegranate whitefly in USA, North Carolina, also studied by McDonald et
al. (1996) and Hackney et al. (1997) . The variation between our results and
others may be attributed to the variation of weather factors and /or host plant
species.
3.Productivity and economic indicators for the pomegranate crop in

Egypt:
The Total area of the pomegranate crop:

Study of the total area of the pomegranate crop in Table (5) indicated
that they have increased from 4.256 thousand Feddans in 2000 to 34.450
thousand Feddans in 2013, an average of 10.236 thousand Feddans during
the period of study.

Studying the equations of time trend of the evolution of the total area of
the crop pomegranate during the period (2000-2013), showing that it took
years a growing trend reached 1.7 thousand tons for the function of linear,
and 0.14% for the function of the exponential, has proven moral statistical
these increasing rates.
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Table (5): Area productivity and production of pomegranate crop during
the period (2000-2013) . Area (Feddan), Productivity (tons /
Feddans), Production (tons).

Production Productivity | Fruitful area Total Area Years
23994 6.44 3724 4256 2000
24312 6.5 3742 4758 2001
24881 6.55 3797 4496 2002
22123 6.57 3369 4409 2003
25510 7.03 3628 5013 2004
27196 7.04 3865 5399 2005
36958 8.37 4417 6002 2006
42934 8.83 4860 8080 2007
47499 8.71 5456 8008 2008
51299 9.016 5690 7893 2009
51150 8.487 6027 10171 2010
64574 9.569 6748 13521 2011
89035 9.136 9746 26851 2012
106260 9.042 11752 34450 2013
45551.8 7.9 5487.2 10236.2 Average

Source: Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
Agricultural Economics bulletins, various publications.
Fruitful area for harvest pomegranate:

Fruitful area for pomegranate crop during the period (2000-2013)
ranged between a minimum of 3369 Feddans in 2003, and a maximum
11.752 thousand Feddans in 2013, while the average for the period
amounted to 5.487 thousand Feddans (Table,5 ).

Studying the equations of time trend of linear and exponential evolution
of the productive area of the crop pomegranate showing their increase at a
rate of 507.9 Feddans of linear function and 8.37% of the exponential
function. Statistical morale of those rising rates has proved to be at different
levels of morale.

Pomegranate crop productivity:

Study productivity of Feddans crop pomegranate during the period
(2000-2013) shows that it amounted to 6.44 tons / Feddan in 2000, such as
the minimum productivity during that period, and increased productivity to
reach a maximum of 9.569 tons / Feddans in 2011, and an average of about
7.95 tons / Feddan during that period.

The results of time trend of the temporal evolution of the pomegranate
crop productivity rates to take statistically significant increased rate is
estimated at 0.26 tons / Feddans linear function and about 3.36% of the
exponential function.

Pomegranate crop production:

Table (5 ) showed that pomegranate crop production in Egypt during
the period (2000-2013) ranged between a minimum totaled 22.123 thousand
tons in 2003, reached a maximum of 106.260 tons in 2013, and an average
during that period amounted to 45.551 thousand tons.
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The results of the equations of the time trend of the evolution of the
production of pomegranate as explained during the period studied to take
year's statistically significant increasing trend rate of about 5.577 thousand
tons of linear equation, and about 11.7% of the exponential function
(Table,6).

Table (6):Time trend of area , productivity and production of
pomegranate crop in Egypt during the period (2000-2013)

F R2 T Ay type function ol
19.23 | 0.61 | 4.38 Yi=-2644 + 1717Xi Linear

57.29 | 0.82 | 7.57 | LN Yi=7.90 + 0.144Xi | Exponential Total area

32.38 | 0.73 | 5.7 | Yi=1677 + 507.9Xi Linear Eruitful arca

61.0 | 0.83 | 7.81 | LN Yi=7.90 + 0.083Xi | Exponential

72.08 | 0.85 | 849 | Yi=5.99 + 0.26Xi Linear Productivity

72.81 | 0.86 | 8.53 | LN Yi=1.81 + 0.033Xi | Exponential

51.75 | 0.81 | 7.19 | Yi= 3722 + 5577Xi Linear .
Production

129.0 | 0.91 | 11.35 | LN Yi=9.71 + 0.117Xi | Exponential
Source:Results spreadsheet analysis.

The Relative importance of area and yield of crop production and
pomegranate on the level of the provinces of Egypt:

Examine the relative importance of total area planted pomegranate at
the level of the provinces of Egypt during the period (2011-2013) showed that
Nubaria region accounted for about 48.89% of the average total of the total
area of the crop at the level of Egypt, and then followed by the province of
Assiut, where about 34.34%, representing both about 83.23% the average of
the total cultivated crop area during that period, have divided the remaining
space on the rest of the governorates of Egypt.

A study of the relative importance of a fruitful area for harvest
pomegranate on the level of the provinces of Egypt during the period (2011-
2013) showed that the Assiut province accounted for about 69.59% of the
average total productive area of the crop at the level of Egypt, followed by
Nubaria area of about 16.24% as representing both about 85.84% of the
average total productive area of the crop during that period, divided the
remaining space on the rest of the governorates of Egypt.

The Study of the pomegranate crop productivity showed that the
province of Assiut achieves the productivity of about 10.87 tons / Feddans
any excels at about 17.50% for the average productivity of Egypt and of
about 9.25 tons / Feddans during that period.

Also studying the relative importance of the pomegranate crop
production at the level of the provinces of Egypt during the period (2011-
2013) showed that the province of Assiut acquired alone at about 82.37% of
the average total production of the crop at the level of Egypt, followed by
Nubaria area of about 11.09%, where together representing about 93.46%
.Average total production of the crop during that period, while the remaining
amount was distributed to the rest of the production Governorates (Table ,7).
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Table (7):The

relative

importance of the area,

productivity and

production of pomegranate crop in Egypt During the period
(2011-2013).

Production Productivity Fruitful area Total Area
n n - - overnorates /|
relative Average relative Average relative Average relative Average Years
importance importance importance) importance
0.14 125 64.47 5.96 0.22 21 0.17 42 Alexandria
0.35 305 70.16 6.49 0.50 47 2.99 745 Behera
0.00 0 0.00 0.00 0.00 0 0.02 6 Gharbia
0.00 0 0.00 0.00 0.00 0 0.16 39 Kafr-El Sheikh
0.00 0 0.00 0.00 0.00 0 0.01 3 Damietta
0.32 280 71.21 6.59 0.45 43 0.41 103 Sharkia
0.30 256 50.38 4.66 0.58 55 2.19 545 Ismailia
0.00 0 0.00 0.00 0.00 0 0.04 10 Port Said
0.15 129 36.51 3.38 0.40 38 1.52 378 Suez
0.00 0 0.00 0.00 0.00 0 0.01 3 Qalyoubia
0.02 15 23.17 2.14 0.07 7 0.03 7 Cairo
0.86 741 59.61 5.51 1.43 134 0.56 139 Giza
0.74 642 81.69 7.56 0.94 89 1.48 369 Beni Suef
0.07 58 45.05 417 0.15 14 0.06 14 Fayoum
0.73 636 56.87 5.26 1.29 121 0.74 184 Menia
82.37 71347 117.50 10.87 69.59 6552 34.34 8565 Assuit
0.95 820 73.27 6.78 1.29 121 0.55 137 Suhag
0.04 36 44.95 4.16 0.09 9 0.06 16 Qena
0.06 54 24.00 2.22 0.26 24 0.34 86 Luxor
0.20 175 24.08 2.23 0.84 79 0.41 103 Aswan
0.63 546 27.15 2.51 2.37 223 247 616 New Valley
0.10 88 26.28 243 0.39 36 0.30 75 Matruh
0.76 659 34.00 3.14 2.23 210 1.03 258 North Sinai
0.11 99 16.88 1.56 0.67 63 1.22 305 South Sinai
11.09 9610 68.47 6.33 16.24 1529 48.89 12194 Noubaria
100 86623 100 9.25 100 9415 100 24941 Total

Source: Ministry of Agriculture and Land Reclamation,

Agricultural Economics bulletins, various publications.
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