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ABSTRACT

Population density of four insects pests, cotton whitefly Bemisia
tabaci. (Genn.), cotion aphid Aphis gossypii, Glov., green peach aphid
Myzus persicae (Sulz.) and leafminer Liriomyza trifolii (Burgess) were
estimated on three vegetables (tomato, cucumber and pepper) which planted
under plastic-hous conditions. Data collected during two successive seasons
of 1999 and 2000 (from mid-February to early June) showed that B. rabac:
was' the most abundant pest on tomato, where aphid species was the
alternately pest on cucumber. Leafminer occupied the third site on the
tested vegetables. Pepper was highlly infested with M. persicae. whereas

rare numbers of the other two pests were observed.

Large numbers of aphid parasitoids were found and varied on the
three vegetables. In 1999 season parasitism rates averaged 46.8, 45.3 and
38.9 % on cucumber, tomato and pepper, respectively, whereas during the
second one (2000) they were 49.0, 42.6 and 39.8% in the same previous

order, respectively.

Key words : B. rabaci, A. gossypii. M. persicae and L.trifolit. Populanon
abumdance Vegelables, Plastic-house. Aphid parasitoids.

Parasitism rate.
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INTRODUCTION

The protected cultivation spread in recent years in Egypt and different
countries all over the world. Greenhouses are considered the alternative
method to produce different crops during the adverse conditions of their
production. In Egypt, various vegetables and omamentals are cultivated
commercially in greenhouses, (among the most important crops, tomato,
cucumber, pepper, okra, cantaloup, gerbera, soybean, cabbage, cut flowers
... etc.). These crops are liable to be attacked by several insect pests. Some
of the most abundant pests are aphid, whitefly, and leafminer. (Baufeld and
Motte, 1992; Ulubilir and Yabas. 1396; Mifsud, 1997, Souliotis er af, 1998;
Corredor et af., 1999 and Viscarret et af., 2000).

The present work aimed to estimate the population density of three
insect pests, on some vegetable plants. Also, incidence of aphid parasitoids
and parasitism rates were determined during two successive seasons (1999
and 2000).

MATERIALS AND METHODS

This experiment was conducted to study the population density of
aphid, whitefly and leafminer on tomato, pepper and cucumber planted
under plastic-house conditions at Shebin El-Kom region. Standard
agricultural practices were applied; all experimental plots did not received
any pesticides during the experiment periods. The plants were cultivated in
January - February plantation for the two successive seasons (1999 and
2000). Samples of ten leaves from each vegetable were picked up weekly at
random, after about one month from sowing date until removing of plants.
Samples were transferred to the laboratory in paper bags and then, examined
carefully by aid of stereoscopic-binocular microscope. The insects were

counted and classified into different species. The records of micro-climate
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conditions were 25 £ 5°C and 80 £ 5 % relative humidity throughout the
period of study. The data were subjected to analysis of variance (ANOVA)
and the Least Significant Difference (L.S.D.) test was used for mean

separation.
RESULTS AND DISCUSSION

The occurrence of three insect pests [Bemisia tabaci (Genn.), Aphis
gossypii, Glov., Myzus persicae Sulz. and Liriomyza trifolii Burg.] on
tomato, pepper and cucumber which cultivated under plastic-house

conditions is summarized in Tables (1 - 3).
1. Population density of insect pests on tomato plants :

Data presented in Table (1) show that tomato plants received Bemisia
tabaci infestation from the beginning of March, 1999 and from late
February, 2000 season. The whitefly population fluctuated to record three
peaks of abundance : the first week of March, third week of April and first
week of May in both seasons. The population reached its maximum
numbers during the first peak with an average of 37.2 and 39.8 .insects / leaf

in both seasons, respectively.

Aphid, A. gossypii population abundance data showed high infistation
during the third week of February in 1999 and 2000 seasons, with an
average numbers of 17.5 and 19.6 individuals / leaf, respectively. Other two
peaks of population abundance occurred during the first week of March and

third week of April.

As for, the population abundance of leafminer, L. trifolii, the data in
Table (1) showed that the initial population occurred with the first week of
April and fourth week of March and then increased gradually showing two
pwaks of activity took place on the second week of April and third week of

May. The highest average numbers were observed during the first peak



Table (1) : Average numbers and percentage of population abundance of three insects on tomato

plants in plastic-house during two successive seasons (1999 and 2000).
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with 14.0 and 21.6 individuals / leaf during the two successive seasons of

1999 and 2000, respectively.

The above results, demonstrated that the population density of the
three pests varied on tomato during two successive seasons of 1999 and
2000 showing that whitefly was most commonly classified as an occasionai
insect pest of tomato followed by aphid and leafminer, at which, the
abundance percentage of each insect reached 48.8, 33,1 and 18.1% in 1999
season, respectively, and 48.0, 33.8 and 18.2 %, respectively in 2000
season. El-Maghraby er al. (1990) reported that Bemisia tabaci was the most
dominant pest on tomato plants cultivated in plastic tunneis. Manzaroli and
Benuzzi (1995) and Ulubilir and Yabas (1996) mentioned that, whitefly,
aphid and leafminer were the pests of economic importance at sites

producing vegetable under cover in Italy and Turkey.

Statistical analysis showed highly significant differences of popuiation
density between Bemisia and the other two insects (4phis and Liriomyza)
and insignificant differences occurred between aphid and leafminer

population in both seasons.
2. Population density of insect pests on pepper plants :

The average numbers of insect pests summarized in Table (2)
indicated that, Myzus persicae was the most dominant pest found on pepper
plants in plastic-house in two successive seasons of 1999 and 2000. Few
numbers of Bemisia and Liriomyza were observed throughout the period of

investigation.

M. persicae recorded two peaks of activity, the first peak took place
on the first week of March in both 1999 and 2000 seasons with an average
of 34.2 and 38.4 individuals / leaf. The second peak seemed to be much
nigher with an average of 77.6 individuals / leaf during late May in 1999

season and 74.2 individuals / leaf during first week of June in 2000 season.



Table (2) : Average numbers and percentage of population abundance of three insects on pepper
plants in plastic-house during two successive seasons (1999 and 2000).
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The percentages of aphid population abundance were 98.8 and 97.3 %,
respectively. In this respect E}-Magharby 2t /. (1990) reported that, aphids
(Aphis gossypii and Myzus persicae) were ‘he most dominant pest on pepper

- plants in greenhouse.
3. Population density of insect pests on cucumber plants :

As shown in Table (3), the results 'ndicate that Semisia population
peaked during the third week of February in both 1999 and 2000 seasons. In
1999, the insect population abundance rezched 17.5 insects / leaf, after that
the pouuiation abundance declined gradua ly through March and April. The
population of Bemisia increased again during thé third week of May,
reaching 6.5 insects / leaf, While, in 2000, the pouplation abundance of
insect recorded during the same periods were 19.3 and 7.3 insects / leaf,

respectively.

For the population abundance of cotton aphid, A. gossypii, the data
indicated that insect infestation initiated on the fourth week of Febrauary, in
1999 geason, and on the first week of Maich in 2060, season. Two peaks of
aphid populations were observed on the third week of April (14.2 and 15.6
individuals / leaf) and the first week of vlay (337.2 and 30.5 individuals /
leaf) in 1999 and 2000 seasons, respectively. Another peak took place on

first week of June in 2000 secason, reaching 28.9 insects / leaf.

The occurrence of leafminer, L. #ri2lii, population on cucumber was
not peaked until up to ten weeks from sowing date. The infestation appeared

for the first time during first week of April in 1999 season and second week

cf April in 2000 season. The population incrased to reach its maximum with

only one peak of activity during fourth wveek of May in both 1999 (205

insects / leat) and 2000 (24.6 insects / leaf) seasons,

Data in Table (3} summarized also average percentages of the three



Average numbers and percentage of population abundance of thrée insects on
cucumber plants in plastic-house during two successive seasons (1999 and 2000).

Table (3) :
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insects. [t was obvious that the highest occurrence (50.2 and 47.9 %) was
recorded for aphids, followed by whitefly (34.0 and 36.1 %), whereas the
least occurrence was for the leafminer (15.2 and 16.0 %), in two seasons,
1999 and 2000, respectively.

The population density of aphid was highly significant in comparison
with that of both Bemisia and Liriomyza, while, the differences between the
later two pests were not significant.

4. Competitive relationship among the insect pests

Relative numbers of the four insect pests occurred on the vegetables
studied were illustrated in Fig. (1). The competitive relationship occurred-
clearly showed that the population density of Bemisia dominated most of the
period of season on tomato than that of the other two pests. Domination
period of whitefly was about 12 weeks while, aphid occupied three weeks
only. Aphid and leafminer exchanged their sites throughout the season.
The highest percentage of Bemisia population appeared for 5 or 6 weeks on
cucumber, while aphid and leafminer occupied the remained period (10 - 11

weeks), but the domination during this period was for aphid.

The population of M. persicae dominated completely on pepper with
no competition with other pests, which, observed occasionally in few

numbers from time to time.
5. Parasitism rates in aphid pepulations on three vegetables

The collected specimens of parasitized aphids showed that there are
two hymenopterous parasitoids belonging to : 1. Family : Aphelinidae
(Aphelinus sp., parasitoid of A. gossyii) and 2. Family : Aphidiidae
(Diaertiella rapae, parasitoid of M. persicae).

Data represented in Table (4) and Fig. (2) show the number of

parasitoids and rate of parasitism on three vegetables throughout two
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Fig. (1) : Percentage of insect pests on three vegetables during two
successive seasons 1999 and 2000) in plastic-house at

Shebin El-Korm..
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successive seasons (1999 and 2000) under plastichouse conditions. The
aphid parasitoid numbers showed peaks of activity varying on the different
host plants, at which, there were 2 - 3 peaks on tomato and 3 - 4 peaks on
both pepper and cucumber. The highest numbers were observed during the
first week of March reaching 298 individuals in, 1999 and early April in
2000 / season, reaching 175 individuals on tomato. On pepper the
parasitoids occurred during the first week of June in 1999 reached 1992
individuals and 1463 individuals in 2000 season. While, the incidence of
parasitoids on cucumber during the first week of May reached 1580
individuals in 1999 season and 2786 in dividuals, in the first week of June,
2000.

Rate of parasitism varied on the three vegetables and during the two
seasons of study. On tomato, the maximum rates (85.8 and 79.2 %) were
recorded on 4 April in 1999 and 2000 seasons, respectively. On cucumber,
it reached the highest rate (87.3 and 90.6 %) on 6 June during 1999 and
2000, respectively. While, the highest parasitism rates occurred on pepper
were found on 6 June (69.9 %) in 1999 season and on 18 April (67.9 %) in
2000 season. Steenis and Van-Steenis (1995) reported that, Ahpidius
colemani parasitized 72 - 80 % of the aphids (4phis gossypii) on cucumber
in glasshouse. Fernandez and Nentwig (1997) used A. colemani to control
Myzus persicae and Aphis gossypii, their results showed that the quality of
parasitoid differed according to the host.

The percentage of parasitism averaged 46.8, 45.3, 38.9 % on
cucumber, tomato, and pepper, respectively during the first season of 1999,
whereas, parasitism rates during second of 2000 on the same vegetables
were 49.0, 42.6 and 39.8 %, respectively.

Statistical analysis showed highly significant differences of parasitoid
numbers on cucumber and pepper as compared to those on tomato during
the two seasons of 1999 and 2000. Cucumber seemed to be highly
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significant than pepper and tomato plants, while there were significant
differences between the later two vegetables. The pércentage of parasitism
was highly significant on cucumber and tomato than on pepper during 1999
season, wereas, during 2000 season, highly significant was observed
between the parasitism rates on the three vegetables examined. Steenis ef
al. {1995 a,b) and (1996) mentioned that the leaving tendency of the
parasitoid decreased only on leaves with a high host density, at a density of
100 aphids, the leaving was lower than at the other aphid densities (less than
100) and increased after 100 aphids.

In general, the population density of the three insect pests which were
_ observed on tomato, cucumber and pepper ?lanted under plastic-house
conditions for two successive seasons (1999 and 2000) had an éppreciabi_e
fluctuations, aid siowed that, Bemisia tabaci was the dominant pest on
tomato, while aphids were the alternately pest on cucumber and leafminer
come in the third order in both cases. Pepper plants harboured only aphid
and rare numbers of other two pests. Aslam and Gebara {1995) indicated
that the highest number of B. fabaci was on cucumber and tomato in
greenhouse. Pepper and okra were the least preferred food plants in the
. field and the greenhouse. Jagannatha and Viraktamath (1997) found that L.

. trifolii preferred cucumber and tomato more than the other tested plants.

competitive relationship between the insect pests varied on the host
| plant and with the time, it means thai, tiie population density of pest to be
" the highest limited by host preferable or suitability and the range of

- favourable weather factors.

The aphid parasitoids showed 2 - 4 peaks of activity on the three
vegetables examined and the highest percentage of parasitism occuired
mostly during April and June of both seasons. Rate of parasitism differed
significantly on the tested plarts at which arranged descendingly in this

order : cucumber, tomato and pepper, respectively.



J. Agric. Res. Tanta Univ,, 28(4) 2002 . 433

REFERENCES

Aslam,. M. and F. Gebara (1995) : Host plant preference of vegetables by
cotton whitefly, Bemisia tabaci (Genn.) Pakistan J. Zool. 27 (3) :
269 -272.

Baufeld, P. and G. Motte (1992) : On the biology and economic importance
of Liriomyza trifolii (Burg.). Nachrichtenblatt des Deutschen
Pflanzenschutzdienstes, 44 (11) : 225 - 229.

Corredor, D.; G. Fischer and A. Angarita (1999) : Integrated pest
management in cut flower crops grown in plastichouses at the
Bogota Plateau. Acta Horti., 482 : 241 - 246.

El-Maghraby, M.M.A.; A. Shahein and M.A. El-Deeb (1990) : Relationship
between certain pests and their aatural enemies on tomato and
pepper plants in plastic tunnels in the newly reclaimed sandy areas
of El-Kasasien district, Egypt. Zagazig J. Agric. Res. 17 (5 B) :
1709 - 1713.

Fernnandez, C. and W. Nentwig (1997) : Quality control of the parasitoid
Aphidius colemani (Hym., Aphidiidae) used for biological control
in greenhouse. J. Appl. Entomo., 121 (8) : 447 - 456.

Jagannatha, R. and C.A. Viraktamath (1997) : Host preference by the
female serpentine leafminer, Liriomyza trifolii (Dipter -
Agromyzidae). Insect Environment, 2 (4) : pag. 137.

Manzaroli, G. and M. Benuzzi (1995) : Protected tomato : biological and
integrated control . Colture Protette, 24 (1) : 41 - 47.

Mifsud, D. (1997) : Biological control in the Maltese Islands pas initiatives
and future programmes. Buil. OEPP., 27 (1) : 77 - 84.

Souliotis, C.; P. Grosomanidi and L. Suss (1998) : Contribution to the
knowledge of Agromizidae (Diptera) in the cultivated vegetables of
Greece. Bollettino di Zoologia Agrariae di Bachico-Hura, 30 (1) :
117 - 123.

Steenis, M.J.V. and M.G. Van-Steenis {1995 a) : Evaluation of four
aphidiine parasitoids for biological control of Aphis gossyppii.
Entomologia Experimentalis et Applicata, 75 (2) : 151 - 157.




434 ELDash, A.A. and El-Komy, S.0.0.

Steenis, M.J.V.; K.A.M.H. El-Khawass and M.J. Van-Steenis (1995 b) :
Life history of Aphis gossypii on cucumber : influence of
temperature, host plant and parasitism. Entomologia
Experimentalis et Applicata, 76 (2) : 121 - 131.

Steenis, M.J.V,; K.AM.H. El-Khawass; M.J. Van-Steenis and J.C.V.
Lenteren (1996) : Different parasitoid introduction schemes
determine the success of biological control of Aphis gossypii with
the parasitoid Aphidius colemani. Bull. OILB-SROP, 19 (1) : 159 -
162.

Ulubilir, A and C. Yabas (1996} : Pest and beneficial fauna of under cover
vegetables and their distribution in the Mediterranean region of
Turkey. Turkey Entomoloji Dergisi, 20 (3) : 217 - 228,

Viscarret, M.M.; E.N. Botto and A. Polaszek (2000) : Whiteflies
(Homoptera : Aleyrodidae) of economic importance and their
natural, enemies (Hym. : Aphelinidae, signiphoridae) in Argentina.
Revista Chilena de Entomologia, 26 : 5 - 11.



J. Agric. Res. Tanta Univ., 28(4) 2002 435

)}ﬂl)ééﬂl@:*d&éﬂﬁ%hjhﬁiaﬁ.Ylu&ghmngﬁﬂ
ATl e gualt g i
u_gJS.” uLaSc xl.‘.a" - u:n.\” .s_._ua“.n as RPN J.na..l\
Ligll dasle - del 3l LK _.GGJJ}” Olgaally Golais¥ | ol jlall ‘a...u.i— A
= poSl! Cnad
35eadl — gi.,\“ — & ganall u_aﬂl SOl = oLl Ly LY ‘a...u.i - Y

DA S slbbh JiSy Gyl sia cad sildl Luiall oY jaad Lol
iy J_‘]Ji &L&Jﬁlﬂm‘}a |=|..;;.1‘| dl.';J Y.o.o. 01444 Luf_,d.“ (gt gt
Db Lo I Lulyul chiog aiy ...

e S5 Lokl le uliadl La¥1 o - L) alalbally ladll L = 3
sl sl Gy il e Lebals Tudalt

LWL sanas u_'n‘i__l Slaall J_,..uaa_nu.ls t.fLﬁyl 34 Ghill s slaas HLS - Y
ATV E ARG ISR

Jﬁlﬂ“ ubuanfmylcﬂ|uawh‘,‘:“& J]Ja_uadalja)mbhau Y

. Jsddi dIJJI bl.a..l‘gcl.aa.u“ 4.;'.1.}.” e ﬂ)ﬂ.m lalag| o_.\.':u.u LA.H.I

ol Jalsh = Gusla S0l pe s Jodl) 310sT Thds Lol o Janng) - €
. 3)53.':.’.|J§|}LNUJ;Q_§.A.“‘,1|J%

0 alisd oo Dusine G dpms o¥Lall S 3 ilaa¥) Juladll gl — o
| - Tlyull a3 Ghall Wbt e Y

: I Jalsl] Lo il Gl ) Ll Slgall e Sl bbb culaia — 3

C(V488) ¥ gl DA 7 YA S0,Y  ETA
(o) OB Al JNA 7 TRLAL YT, EA .
c sl e JAH ~ allakalt = LAl uadll Jacalae e
. Lh_”.‘..ln JLL_l.a Haal cll.'xSJ Quu'éhﬁmj J-u—n Hkaal BAJJ Jﬁ_’
ous LadlSd alShe Luulaw (-_..A_,.u.r.i._._uiol.'a Saraaid él.'i.l”ah gL





