Minia J. of Agric. Res. L Develop.
Vol (27) No. 5 pp 1025 -1040, 2007

COEXISTENCE OF CERATIN SUCKING INSECT PESTS
AND THEIR ASSOCIATED PREDATORS ON THREE
VEGETABLE CROPS IN MINIA REGION

G. E. A. Karaman; E. A. M. Moftah;
S. H. H. Hamouda and Marwa F. K. Aly
Plant Protection Dept., Fac. of Agric., Minia Univ., Egypt

Received 1 Oct. 2007 Accepted 5 Nov. 2007

ABSTRACT

Faunistic composition of insects on three vegetabie
crops snap beans, cucumber and tomato; revealed the
presence of 26 insect species belonging to 17 families and 8
orders on all crops. The serious insect species was represented
by 13 species on the three crops associated with 6 predaceous
species. The most abundant sucking insect pests were thrips,
Thrips tabaci on snap-beans followed by whitefly, Bemisia
tabaci, then jassid, Empoasca spp. during the two successive
seasons of 2005 and 2006.

In general, the overail population of the thrips in both
seasons was represented by 76 and 48.2% of the total mean
numbers of sucking insects on cucumber and snap-beans,
respectively. However, the whitefly was represented by 47.5%
on tomato plants.

Significant positive correlation between the population
density of predators and their preys (sucking insects) were
recorded on all crops during both seasons of 2005 and 2006.

Simple correlation coefficient values between the
population density of sucking insects and weekly means of
maximum and minimum temperatures were positive and
significant for cucumber during 2005-2006 seasons, while it
was positive and significant for only snap beans during 2006
season. However, temperature showed in significant negative
correlations on tomato. Relative humidity showed significant
negative correlation on cucumber during 2005 season only.
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Explained variance (E.V. %) for the combined effect of the
three weather factors on the total population of sucking
insects infesting snap-beans and tomato during 2006 season
were highly significant (E.V. % = 9631 and 88.77%,
respectively). Also, these factors significantly affecied the
sucking insects infesting snap beans and cucumber during
2005 season (E.V.% =70.36 and 85.52%, respectively).

INTRODUCTION

Vegetable fields are subjected to severe infestation by several
pests especially, thrips, whiteflies, leathoppers and aphids, which
cause serious damage, either directly by sucking plant juice or
indirectly as vectors of virus diseases (Jenser ef al., 2003; Atakan and
Uygur, 2005 and Powell er al., 2006). However, several reports
revealed that climatic factors, agricultural practices and natural
enemies proved to be effective in regulating the populations of such
pests and reduce their damage to vegetable and field crops (Aly, 1990;
Hassanein, 1994 and Zamani et al., 2006).

In Egypt, vegetable growers used to apply extensive
insecticidal treatments during the whole growing season against
vegetable pests, which in return pollute the environment and indirectly
affect the human health. Nevertheless, in Minia region the infestation
of vegetable crops by sucking insect pests received comparatively
little attention (Aly and Gharib, 1989; Hamouda, 1993 and Abd El-
Alim, 2005).

Therefore, the present work aimed to investigate the insects
associated with three different vegetable crops i.e.; snap-beans
(Leguminosae), cucumber (Cucurbitaceae) and tomato (Solanaceae).
The densities and coexistence of the dominant sucking insect pests and
their relation with the associated predators and the weather factors
were studied.

MATERIALS and METHODS

Three vegetable crops belonging to three different families

were chosen for the present study. They are presented in Table 1.
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Table 1: Vegetable crops cultivated in Minia region during 2005
and 2006 growing seasons

Common Scientific name Family name Cultivars
name
. Pollesta, Ciza
Snap-beans Phaseolus vulgaris L. Leguminosae 6, Gizd 3
Madena, El-
Cucamber Cucumis sativus L. Cucurbitaceae Za.em, El:
Nemis, Amira
1, Beit-alpha
Tomate Lycopersicon esculentum L. Solanaceae Super-strain B

All experiments were situated in the Farm of the Faculty of
Agriculture, Minia University during 2005 and 2006 growing seasons
as follows:

For survey and assessment of the population density and
fluctuation of the common insects and the associated natural enemies
on the three vegetable crops, an area averaged 800m? was selected for
each crop. Each area was divided into 4 plots (each 200m?) as four
replicates. Cucumber (cv. Madena), snap-beans (cv. Pollesta) and
tomato (cv. Super-strain B) were planted on 6% 12® and 22% of
March for the season of 2005, and on 152, 15® and 27® of March,
respectively for the season of 2006.

Sampling took place as soon as the newly growth appeared till
harvest. Ten random plants/replicate/week/crop were directly
examined in site and the observed insects were counted. Specimens of
unknown insect species were kept in glass vials containing 70% ethyl
alcohol and transferred to the laboratory for inspection and
identification by aid of a stereoscopic microscope. In order to study
the population densities and fluctuations of common sucking insects
and their predators on the tested plants samples were taken every 3-4
days (Twice weekly). Sampling started from the 42 week of March for
snap-beans and cucumber and from the 2™ week of April 2005 for
tomato and started one week later for all crops during 2006 season,
and continued until harvest. Direct count technique was used
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according to Southwood, (1978); Robert et al., (1988); and Gusmao et
al., (2006). Forty leaflets every 3-4 days for each of snap-beans and
tomato or 40 leaves for cucumber (10 leaflets or leaves per each
replicate) were randomly chosen and examined in site early in the
morning before sun rise and the numbers of nymphs and adults of
leafthoppers, aphids, the whitefly and thrips adults were counted. The
same examined leaflets or leaves were collected and kept in paper
bags, then transferred for laboratory inspection by aid of a
stereoscopic microscope for detecting the immature stages of whitefly
and thrips.

Natural enemies (predators) were also counted visually on 10
plants selected randomly per replicate/week/crop during both seasons.
All existed developmental stages of any predator were counted and
recorded. The average numbers of each sucking insect/10 leaflets or
leaves/week and average number of each predator/10 plants per week
were calculated and tabulated.

The recorded daily means of maximum and minimum temperatures
and relative humidity percentage (R.H. %) were obtained from
Mallawy Agric. Res. Station. The weekly means of these weather
factors were calculated parallel with the sampling dates on the
investigated crops. Simple correlation and partial regression tests were
used according to Fisher (1950). The relationship between sucking
insects density and their predators or weather factors or crop yields
were tested by using tests of simple regression and correlation, t, F and
qui-square according to Gomez and Gomez (1984).

RESULTS and DISCUSSION
In the general survey, 26 insect species belonging to 17 families
and 8 orders were recorded on the investigated vegetable crops, snap-
beans, cucumber and tomato (Table 2).

The serious insect species represented half of the recorded
species (13 species on all investigated crops belonging to 11 families).
Meanwhile, insect predators on these crops were represented by 6
species belonging 4 families. Only one species represented the
pollinators on all crops (dpis mellifera L.).
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The results showed that infestation by onion thrips, Thrips tabaci,
whitefly, Bemisia tabaci, leathopper, Empoasca spp. and leafminer,
Liriomyza congesta could be detected on the three tested crops during
both seasons of 2005 and 2006. Meanwhile, cowpea aphid, Aphis
craccivora on snap beans, green peach aphid, Myzus persicae on
tomato and melon aphid, 4. gossypii on snap-beans and cucumber
were observed during the whole study periods. This was naturally
accompanied by the early activity of natural enemies such as
Coccinella undecimpunctata; Orius spp.: Chrysoperla carnea and
Metasyrphus corollae. However, individual numbers of certain insect
pests namely; Nezara viridula, Agrotis ipsilon, Spodoptera littoralis,
Spodoptera exigua and Oxycarenus hyalinipennis and the predators;
Cydonia vicina var. isis and Scymnus interruptus were observed on the
three tested crops.

Moreover, Dacus ciliatus and Epilachna chrysomelina were
detected on cucumber only, while, Lygus spp. and Heliothis armigera
existed on tomato only, and Cosmylce baeticus encountered on snap-
beans during the experimental periods.

Several authors came to the same findings i.e. El-Saadany and
Abd El-Fattah, (1980); Hamouda, (1993) and Mariy et al., (1999) on
tomato plants; Aly and Gharib, 1989; and Zhang et al. (2005) on
cucumber. In addition, El-Khawas and Shoeb (2004) surveyed the
major sap-sucking insects on potato (M. persicae, B. tabaci, T. tabaci
and E. decipiens).

-1029-



G.E. A. Karaman et al.

Table 2: Taxonomic list of observed insects on certain vegetable
crops by using visual direct count method in Minia
region during 2005 and 2006 growing seasons

Vegetable crops (1) 2
SnSnap-

Order Family Scientific name beans | Cucumber | Tomato | Note

Hemiptera Anthocoridae | Orius spp. + + + N
Lygaeidae :)C.x:sct:;em hyalinipennis + + + P

Miridae | Lygus spp. - - + P
Pentatomidae | Nezara viridula L. + + + P
Homoptera Alyerodidac | Bemisia tabaci (Genn.) + + + P
_Aphididae | Aphis craccivora Koch. + - - P
Aphis gossypii Glov. + + - P
Myzus persicae Sulz. - - + P
Cicadellidae | Empoasca decipiens Paoli + + + P
Empoasca fabae Harris + + + P
Thysanoptera |  Thripidae | Thrips tabaci Lin. + + + P
Neuroptera Chrysopidae | Chrysoperla carnea Steph. + + + N
Lepidoptera | Lycaenidae | Cosmolyce baeticus L. + - - P
Noctuidae | Agrotis ipsilon Hb. + + + P
Hellothis armigera Hb. - - + P
Spodoptera exigua Ho. + + + P
Spodoptera littoralis (Boisd.) + + + P
Hymenoptera Apidae Apis melliferaL.. + + + C
' Braconidae | Non-identified - + + N
Coleoptera Coccinellidae | Cydonia vicina var. isis + + + N
foccinella undecimpunctata + + + N
Epilachna chrysomelina F. - + - P
Scymnus interruptus Goeze + + + N
Diptera Agromyzidae | Liriomyza congesta (Beck.) + + + P
Syrphidae | Metasyrphus corollae (F.) + + + N
Trypetidae | Dacus ciliatus Leow - + - P

These results based on two weekly samples detected by direct count method on

plants during both seasons

(1) (+) Existed (-) Non existed
(2) P: Insect pest N: Natural enemies C: Pollinator

-1030-




Sucking insect pests on vegetable

Results in Table 3 summarized the coexistence of four sucking
insects infesting the vegetable crops of snap beans, cucumber and
tomato during 2005 and 2006 seasons. These pests occurred and
survived in the same habitat and ecosystem of each crop. However,
they showed variable population densities and coexistence percentages
with unvital competition. It is clearly obvious that the most common
and dominant sucking insect pests on snap-beans and cucumber was 7.
tabaci, which was represented by 48.2 and 76.0%, respectively,
followed by the whitefly, which was represented by 24.9 and 14.3%,
respectively, of the total sucking insects population. Meanwhile, the
most abundant sucking pest on tomato was B. fabaci which coexisted
by 47.5%, followed by thrips (24.0%) of the total population of
sucking insects. ,

Table 3 : Coexistence of certain sucking insect pests on snap-beans,
cucumber and tomato plants cultivated in Minia region
during 1 2005 and 2006 growing seasons.

Parameter Sucking insects

Leafhopper | Aphid | Whitefly | Thrips | Total

Snap-beans
Avg. No./week/10 leaflets 14.0 79 20.3 39.3 81.5
% Coexistence 17.2 9.7 249 48.2 160.0

Cucumber
Avg. No./week/10 leaves 144 53 29.9 153.5 202.2
% Coexistence 7.1 2.6 14.3 76.0 100.0

Tomato

Avg. No./week/10 leaflets 10.6 59 27.4 13.8 57.5
% Coexistence 18.3 10.2 47.5 24 100

Average number and % coexistence were calculated overall both summer seasons
of 2005 and 2006.
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In this respect, the whitefly and the melon aphid were dominant
pests on summer plantations of cucumber, sweet-melon and squash
(Aly, 1990). Hamouda (1993) recorded high infestation of aphids (M.
persicae and A. gossypii) on tomato plantations, while 4. craccivora
occurred 9 weeks on late cultivations of cowpea. Also, Abdel-Alim
(1994) mentioned that Empoasca spp. and A. craccivora gave
maximum numbers on cowpea aged 56-98 days. Moreover, Atakan
and Uygur (2005) reported that 7. tabaci was the most abundant pest
on weeds between May and June.

Data presented in Table 4 demonstrate the relationship between
population density of sucking insect pests and their associated
predators on snap-beans, cucumber and tomato plants during 2005 and
2006 seasons. Statistical analysis showed positive significant
correlation (ranged 0.561-0.886) for the relationship between sucking
pest density and their associated predators. The highest density of
predators was recorded earlier or later than the peaks of their preys.
This may be due to the differences in the developmental life cycle of
the predators and their preys. It is known that the population of the
predators always lagging behind the preys and thus having only a
limited chance in suppressing its activity.

In previous studies, El-Heneidy et al. (1979) found that C.
undecimpunctata, Orius spp. and Chrysopa vulgaris were peaked
during April-May. The Orius spp. predator constituted more than 50%
of the inspected predator species in untreated cotton plants (El-
Maghraby et al., 1993). Meanwhile, Hamouda (1993) stated that
coccinellid predator species represented 78.5-90.1% and the chrysopid
predator represented 5.5-10.2% of the total predator species in
vegetable fields. Also, significant positive correlations between
sucking insects density and their predators were reported by Aly and
Gharib (1989), Salem (1998) and Hamouda et al. (2001).

Weekly means of maximum, minimum temperatures and
relative humidity (R.H. %) were calculated according to the daily data
obtained from the Mallawy Agricultural Research Station. The
relationships between these weather factors and population density of
sucking insects for the growing seasons of 2005 and 2006 are
illustrated in Table 5.
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Table 4 : Relationship between sucking pests and their associated predators on three vegetable crops

in Minia region during 2005 and 2006 growing seasons

. 2005 season 2006 season
Inspection date
Snap-beans Cucumber Tomato Snap-beans Cucumber Tomato
Month | Week P N P N P N P N P N P N
March | 4" | 48.0 2.0 0.0 1.2 - - . . - - - -
17 | 529 50 1182 1.9 - - 7.2 0.2 30.0 0.5 - 2
April 2 522 2.0 363.8 2.1 39.0 0.5 23.8 1.0 166.3 14 - -
3 634 1.0 360.1 35 65.2 1.0 39.0 4.2 587.3 1.0 19.6 1.0
4 169.7 4.5 488.9 9.7 147.0 6.5 67.7 1.8 604.5 40 34.2 0.5
1 166.2 4.5 595.0 10.1 98.0 5.0 113.4 5.2 437.4 6.0 57.8 1.4
May 2™ 108.1 11.8 565.8 9.2 80.0 34 134.1 5.2 5725 8.1 90.7 4.2
3™ 144.9 7.1 607.9 54 91.0 59 129.3 8.6 747.1 8.7 96.3 4.2
4" 163.2 10.2 868.3 5.0 76.0 5.6 123.4 6.9 683.3 9.5 80.6 6.6
1 1459 3.2 293.8 1.8 (% 8.7 58.5 3.7 235.6 34 51.1 6.4
June 2% 76.9 4.0 - - 875 8.2 54.1 2.1 195.1 33 51.1 3.2
3 76.8 1.8 - - 74.3 7.1 276 0.8 114.0 1.0 36.7 2.6
i 225 1.0 - - 38.3 53 13.5 0.2 - - 36.6 29
™ - - - - 340 2.8 - - - - 99 24
July i - - - - 7.0 1.3 - - - - 7.8 1.2
3 - - - - - - - - - - 5.7 0.6
! 0.561* 0.630* 0.589* 0.886** 0.701* 0.635*

P= Sucking pests N=Natural enemies (predators)

* Significant at 0.05 probability level
** Significant at 0.01 probability level
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Table 5 : Simple correlation (r) and partial regression (b) values of
the population density of sucking insects (infesting three
vegetable crops) on three main weather factors during the
2005 and 2006 growing seasons in Minia region

Simple Partial Explained
Weather correlation | regression variance F.
Crop Season factors (r) (b) E.V.% value
Max. temp. 0.492 -7.14
2005 Min. temp. 0.655 11.36 70.36 7.15*
Snap- Daily mean RH% | -0.419 -2.96
Max. temp. 0.666* 6.99
2006 Min. temp. 0.748* 0.21 96.31 65.29**
Daily mean R.H% 0.925** -4.53
Max. temp. 0.715* -21.28
2605 Min. temp. 0.876** 71.65 85.52 12.72%*
Cucumber Daily mean RH% 0.759* -7.61
Max. temp. 0.709* 36.81
2006 Min. temp. 0.745* 2245 64.02 4.45
Daily mean R.H% -0.566 -9.38
Max. temp. -0.515 -1.29
2005 Min. temp. -0.422 -5.00 56.41 517
Tomate Daily mean RH% 0.533 -1.60
Max. temp. -0.480 11.00
2006 Min. temp. -0.742 -19.19 88.77 27.67**
Daily mean RH% 0.125 -0.23

* Significant at 0.05 P.L

** Significant at 0.01 P.L.

Chosen periods for analysis were 4th of March till 4th week of May 2005 and
during April and May 2006 for snap-beans and cucumber and from 4th week of
April till 2nd week of June 2005 and from 2nd week of May till 3rd week of June
2006.for tomato.
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Simple correlation coefficient values showed significant
positive correlations between population density of sucking insects
and mean weekly maximum or minimum temperatures on cucumber
during 2005 and 2006 seasons (“r” ranged between 0.709-0.876) and
only significant positive on snap-beans during 2006 (“r” ranged
between 0.666-0.748), while, it was insignificant positive during 2005
season. However, temperatures showed insignificant negative
correlations with sucking insects population that infesting tomato
plants for both seasons. On the other hand, R.H% showed only
significant ncgative correlation on sucking pests abundance on
cucumber during 2005 (“r” = -0.759), and on snap-beans it was also
significantly negative (-0.925) during 2005 season. In contrast, R.H. %
was insignificantly correlated with sucking insects abundance on

" tomato during both seasons (Table 5).

The partial regression analysis was done for estimating the
combined effect of the three weather factors {weekly means of
maximum, minimum temperatures and R.H.%) on the population
activity of sucking insects infesting the three tested crops. Explained
variance values showed highly significant effect of weather factors on
sucking insects abundance infesting snap-beans and tomato during
2006 season (E.V. 96.31% and 88.77%, respectively), while it was
only significant on snap-beans and cucumber during 2005 season
(E.V. 70.36% and 85.52%, respectively). However, weather factors
insignificantly affected the population density of sucking insects
infesting tomato during 2005 season and cucumber during 2006
season (E.V.= 54.61 %, 64.02 %, respectively).

In previous studies, Ammar et al. (1986) recorded significant
positive correlation between the number of jassid and weather factors
(temperatures and R.H.%). Also, Hassanein et al. (1995) reported that,
on cotton, the weather factors showed insignificant positive effect on
sucking pests. Salem (1998) stated that the maximum, minimum
temperatures and R.H.% significantly affected the jassid and aphid
densities on broad bean plants and the explained variance (E.V.%) of
the three weather factors was significant.

-1035-



G. E. A. Karaman et al.

REFERENCES

Abd El-Alim, A.A. (1994): Ecological studies on certain insects
infesting cowpea plants in Minia region. Minia J. Agric.
Res. & Dev., 16(2): 262-274.

Abd El-Alim, A.A. (2005): Effect of some agricultural practices and
plant age on the population density of certain pests infesting
cabbage. Assiut J. Agric. Sci., 36(3): 205-214.

Aly, F.K. (1990): Effect of some agricultural practices on the melon
aphid and the whitefly infesting three cucurbit vegetables.
Minia J. Agric. Res. & Dev., 12(2): 675-684.

Aly, F.K. and Gharib, A.H. (1989): Ecological studies on certain
insects associated with squash plants in Minia region,
Middle Egypt Minia J. Agric. Res. & Dev., 11(4): 1907-
1920.

Ammar, E.D.; Fouad, S.H.; Megahed, M.M. and Sewaify, G.H.
(1986): Population density and vertical distribution of
Empoasca leaf hopper on cotton plants in Kafr El-Sheikh
using two sampling methods. Annals of Agricultural
Science, 29(3): 1655

Atakan, E. and Uygur, S. (2005): Winter and spring abundance of
Frankliniella spp. and Thrips tabaci Lindeman (Thysan.,
Thripidae) on weed host plants in Turkey J. Appl
Entomol., 129: 17-26.

El-Heneidy, A.H.; Abbas, M.S.T. and El-Dakruory, M.S. (1979):
Seasonal abundance of certain predators in untreated
Egyptian clover and cotton fields in Fayoum Governorate,
Egypt. Bull. Ent. Soc. Egypt, 62: 89-95.

El-Khawas, M.AM. and Shoeb, M.A. (2004): Population
fluctuation of the major sap sucking insects and associated
natural enemies on potato. Bull. Ent. Soc. Egypt, 81: 209-
219.

El-Maghraby, M.M.A.; El-Tantawy, M.A.; Gomma, E.A.A. and
Nada, M.A. (1993): Effect of pesticides application during
the early and late season on the abundance of certain
predators associated with cotton plants. Zagazig J. Agric.
Res., 20(2A): 727-737.

-1036-



Sucking insect pests on vegetable

El-Saadany, G. and Abd El-Fattah, M.L (1980): Fluctuations of
population densities of three homopterous pests, Myzus
persicae (Sulzer), Aphis gossypii Glover and Empoasca
decipiens Paoli attacking potato plants in Egypt. Bull. Ent.
Soc. Egypt, 60: 389-394.

Fisher, R.A. (1950): Statistical method for research workers. Oliver
and Boyed Ltd. Edengburg, London. 12 ed.

Gomez, G.A. and Gomez, A.A. (1984): Statistical procedures for
agricultural research (Second ed.). John Wiely & Sons, New
York.

Gusmao, ML.R.; Picanco, M.C.; Guedes, R.N.C.; Galvan, T.L and
Pereira, E.J.G. (2006): Economic injury level and
sequential sampling plan for Bemisia tabaci in outdoor
tomato. J. Appl. Entomol., 130: 160-166.

Hamouda, S.H.H. (1993): Studies on some important natural enemies
associated with aphids infesting certain vegetable crops in
El-Minia region. Ph.D. Thesis, Fac. of Agric., Minia Univ.

Hamouda, S.H.H.; Aly, F.X. and Fouad, M.S. (2001): Relative
abundance of sucking insects and their predators on
different plant densities of black cumin and coriander and
the estimation of injury threshold and yield loss. Minia J.
Agric. Res. & Dev., 21(2): 315-332.

Hassanein, S.S.M. (1994): Effect of some crop management practices
on populations of certain insect infesting broad bean plants
at Khattara region, Egypt. Zagazig J. Agric. Res., 21(6):
1807-1816 :

Hassanein, S.S.M.; Metwally, E.M.; Helaly, M.M.; Desuky,
W.M.H. and Al-Shannaf, HM.H. (1995): Relative
abundance of some cotton pests and the simultaneous effect
of certain weather factors on their activity in Zagazig
region, Egypt. Zagazig J. Agric. Res., 22(1): 159-174.

Jenser, G.; Gaborjany, R.; Szenasi, A.; Almasi, A. and Grasselli,
M. (2003): Significance of hibernated Thrips tabaci
Lindman (Thysan., Thripidae) adults in the epidemic of
tomato spotted wilt virus. J. Appl. Entomol., 127: 7-11.

-1037-



G. E. A. Karaman et al.

Mariy, F.M.; Doaud, M.A.; El-Saadany, G.B. and Ibrahim, M.Y.
(1999): Biological studies on potato tuber moth
Phthorimaea operculella (Zeller). Annals Agric., Ain
Shams Univ., Cairo, 44(1): 363-378.

Pewell, G.; Tosh, C.R. and Hardie, J. (2006): Host plant selection
by aphids: behavioral, evolutionary and applied
perspectives. Ann. Rev. Entomology, 51: 309-330.

Robert, Y.; Dedryver, C.A. and Pierre, J.S. (1988): Sampling
methods. pp 1-20 In W. Hell (ed.) World Crop Pesis:
aphids, their biology natural enemies and control. Vol. 2B,
El sever, New York.

Salem, A.A.A. (1998): Ecological studies on certain insects associated
with broad bean, Vicia faba L. in Minia region. M.Sc.
Thesis, Fac. Agric., Minia Univ., Egypt.

Scuthweod, T.R.E. (1978): Ecological methods particular to the
study of insect population. 2" ed. Chapman & Hall,
London.

Zamani, A.A.; Talebi, A.A.; Fathipour, Y. and Baniameri, V.
.(2006): Effect of temperature on biology and population
growth parameters of Aphis geossypii Glover (Hom.,
Aphididae) on greenhouse cucumber. J. Appl. Entomol.,
130: 453-462.

Zhang, L.P.; Zhang, G.Y.; Zhang, J.Y.; Zhang, J.W. and Liu, Z.
(2005): Interspecific interactions between Bemisia tabaci
(Hem. Alyrodidae) and Liriomyza sativae (Dip.,
Agromyzidae). J. Appl. Entomol., 129: 443-446.

-1038-



Sucking insect pests on vegetable
s B Lolal! il 2dll ¢ Lol LI & pidd! BN 2 Sall o gt
Wil ddlaie D s Jnolxe AU

glke Jad) 48yl (Gl B cpal 0uad Jlaa
e JalS B B se Bagan Cped G L
Wil dadlamdel 3l GiS—cilall 4y 1l

Juolas (o B Lo saa) gl Aydall gy00 saall cilul s cilyu
o) (o8 Al VY I A Lt oy YU LUy JLal (Ldpealill 1 a undl
il Jpatae B o 1l Uda ey VY did & 8 Aypda o) A
bl e ptsil T L) Liablaa

Lald) 4800 W o 3,Y) ada g eliand) LA, Jadl w5 OIS
oo Y o Ll age DA el )Lty Lo gyl S

6V gy 32l 3B Gl o Al asipd ple o S dale Aicayy
3 JLAD e S e Luoldl 438 o pdal dael Cllaugie JManl e %EAY
i pdall g gana ho %EY,0 T slimpd LA Cilans Laiy e 1 o L guslil
bl e dlawall daldl 488

Losed) WL G S3e 5 cmge Bl ey PSlas)) I mf
D 50l Juatae B o (sl LE < j8aY) Lol 3y il il
EWRE e

Realdll 2B il p2all Goaell BUSY cpy Joguadl ki Y Jelaa o (ho s
Sa g nge Bli ) 2y s omaall ol y galaall 51 Al o sl da i
3 Gage BLE Y OIS Wiy p¥ el gY 000 ange Pl AT Jyanad Ly
sl el cua (B i Yool puge DA gl Jgeand Guilly S3e

-1039-



G. E. A. Karaman ef al.

Bl f 2y Cilas 38 Lpusl Gyl Ui phlahl o (g sine e i ge b5 )
i Yoo0 auge (Pla LAl Ll S3e 5 il

o U Lygall Jal gall o alall LA Aal S5V Jelae ad il
Yool page DA bl U peclill cecd (2 Aald) G880 &0 ¢ pans
wi Al e %YV AA FY AT el A Y delee S Cus Dy sieall e 280
) Aalall LA i plall e (5 gine Ll D 20N Dgall Sl sall cuilS L
LY S Sl ¥ Jdlae) Yo00 ange Pa Jlall U palill cylal
(b Al e %o Ao

-1040-





