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POPULATION DYNAMICS OF THE WHITEFLY BEMISIA
tabaci (GENN.) INFESTING CUCUMBER PLANT IN
NEWLY RECLAIMED LAND

[49]

Abdel-Khalek, Azza', A.
ABSTRACT

The seasonal abundance and the distribution pattern of white fly, Bemisia
tabaci (Genn.) infested cucumber plant in sandy newly reclaimed land, was estimated
during the growing late summer seasons for two successive years (2002 and
2003). The population density of B, tabaci reached the maximum in October and
November. Oviposition behavior of B. rabaci females and preferred habit of the irmature
stages (eggs & nymphs), expressed as high population of whitefly immature stages
was recorded on the lower level of cucumber plant, followed by middle then the up-
per one (182.41, 97.55 and 35.28 individuals/ one square inch of leaf, respectively).
On the other hand, the highest infestation of immature stages was found at northern
direction, followed by southern direction then in the center one, whereas mean total
numbers of 160.87, 121.76 and 35.85 individuals/ one square inch of cucumber leaf
were recorded respectively in both 2002 and 2003.
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INTRODUCTION

In recent years, cultivation of vegetables
has noticeably increased to face the continu-
ous human requirements. Whitefly, Be-
misia tabaci (Genn.} is an insect pest of
economic importance attacking over 500
plant hosts (Cock, 1986; El-Sayed et ol
1991 and Secker et al 1998), including
cucumber plants and cause great damages
to their productivity. The population
dynamics of B. tabaci was studied by
many authors such as, Abdel-Ghaffar,
(1995) on broad bean plants and
Daoud et al (1999) on potato plants.

The present work is an attempt
to estimate the seasonal abundance
and distribution pattern of the population
dynamics of B. tabaci infesting cucumber
plants grown in sandy newly reclaimed
land.

MATERIJAL AND METHODS

Cucumber Cucumis sativus L. var.
Primo were cultivated in the newly re-
claimed area located at Regwa farm (62
Km. north Cairo Alexandria desert road)
during two successive late summer grow-
ing seasons 2002 and 2003. Sowing
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started in August and the cultivation was
in an area of about half feddan. The area
was divided into four equal plots to serve
as replicates. The regular agriculture
practices were followed in both seasons
without using pesticides. To study the
seasonal abundance and the vertical dis-
tribution of whitefly, Bemisia tabaci im-
mature stages. Three weeks after sowing
in September and during the growth pe-
ricd of the plants, weekly randomized
samples of 5 leaves from each replicate
area and each level {(Upper, middle and
lower levels) to determine the seasonal
fluctuations of this insect and their verti-
cal distribution. This means that 20 leaves
were taken from each plant level To
study the distributions of this insect in the
cardinals’ directions of the field, another
5 leaves were taken from each direction
of the plot (northem, center and southern
directions). Each sample was kept in
polyethylene bag and transferred to the
laboratory for examination with binocular
stereomicroscope; the mean number of B.
tabaci immature stages (eggs& nymphs)
were calculated and recorded per one
square inch of one leaf. The data were
statistically amalyzed according to the
method of Snedecor (1970).

RESULTS AND DISCUSSION

1- Seasonal fluctuation of B. tabaci
immature stages

The data given in Table (1) and Fig.
(1) show weekly mean numbers and
percentages of B. tabaci immature
stages on cucumber plants during both
growing late summer, seasons of 2002
and 2003 in newly reclaimed land. Data
revealed that the infestation started
by the beginning of September at

low numbers population (1.67 and
1.27 immature per one square inch of
leaf, representing 0.43 and 0.24 %of the
total population during 2002 and 2003,
respectively), then population gradually
increased to reach its maximum on Octo-
ber 16 of 2002 (55.37 individuals/ inch?),
making 14.36 % of the total number) or
on October 23 of 2003 (85.81 individuals/
inch? representing 16.47 % of the total
number). After that, immature number,
gradually declined towards the end of the
cucumber season to reach the minimum
on December 18 (2.68/ inch?) represent-
ing 0.69 % of the total number on De-
cember 18, 2002 and 5.43 / inch? making
1.65 % of the total individuals) on De-
cember 4, 2003.

Irrespective of the growing season,
the same trend could be obtained when
considered the average numbers of both
seasons. In this case, the population den-
sity of the experimental insect started on
September 4 at low number (1.47 indi-
viduals / inch?), then gradually increased
reaching its maximum of 65.64 / inch® on
Qctober 16, that following by a decrease
towards the end of the season and com-
pletely disappeared after December 18.
Relatively similar results were given by
Salem, (1993) who found that the peak of
B. tabaci on some cucumber varieties
occurred in mid of October. Emam,
(1999) showed that the population density
of whitefly was higher in late summer
plantation, than in spring plantation of
tomato plants.

Data obtained for B. tabaci through-
out both seasons and statistical analysis
revealed that this species was more active
during 2003 growing season than 2002.
On the other hand, the activity of this
insect in 2002 growing season was pro-
longed two weeks more than 2003.
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Table 1. Weekly mean numbers of B. tabaci immature stages (eggs & nymphs) on cucumber plant during the growing sea-

Ap3o)gMm o) Jo SOTTRUAC]

sons of 2002 and 2003
Mean number of B. tabaci immature stages / one square inch of leaf
Sa;nalta;;ng 2002 2003 Average
Mean Total Mean Total Mean Total
No.x S.E population % No.x S.E population % No.x S.E population %
Sept.,4 1.67 +0.15 0.43 1272024 0.24 1.47+0.20 0.32
11 3.72+0.40 0.96 4.15 +£ 0.66 0.80 3.94 053 0.87
18 11.87+1.39 3.08 8.96+ 1,34 1.73 1042+ 1,37 2.30
25 23.31 4£1.88 6.04 26.26 + 2.83 5.06 24.79+2.36 5.48
Oct., 2 29.69 = 3.31 7.70 4575+3.79 8.81 37.72+3.55 8.34
9 40.56 + 3.99 10.52 62.95 + 6.60 12.13 51.76 £ 5.30 11.44
16 5537+ 594 14.36 75.90 £7.22 14.62 65.64 + 6,58 14.51
23 52,33 £5.06 13.57 85.81x 8.40 16.47 68.92+6.73 15.35
30 4846+ 524 12.57 74.27 £ 6.68 14.31 61.37 + 5.96 13.37
Nov, 2 3787+ 5.09 9.82 55.89 + 5.83 10.77 46.88 + 5.46 10.36
9 30.77+3.36 7.98 34.714 £ 3.73 6.69 32.76 £3.55 7.24
16 22,114+ 3.53 5.73 25.89+2,19 4.99 24.00+2.86 5.31
23 11.64 £ 1.61 3.02 12.07+2.41 2.33 11.86 +2.0] 2.62
Dec., 4 847122 2.20 543+ 0.86 1.05 6.95+1.04 1.54
11 5.14+0.74 1.33 0 0 2.57+0.37 0.57
18 2.68 £0.39 0.69 0 0 1.34 £1.20 0.30
Average 385.66 £ 43,29 - 519.04 = 52.78 - 452.39 4 49.07 -

F. between seasons
F. between dates of samples
L.S.D. at 0.05

= 2.12 (insignificant)
=11.26%
=986
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immature stages/ inch2

Mean number of B. tabaci

Date of mspections

Fig (1):Seasonal fluctuation of B. tabaci inmature stages on leaves of cucumber
plant during late summer planation

Statistical analysis of data showed in-
significant differences between the popu-
lation densities of immature stages in the
two experimental seasons. On the other
hand, differences between these popula-
tions in the different dates of samples
proved to be statistically highly signifi-
cant and the L.S.D value (9.36) empha-
sizes the obtained results.

2- Vertical distribution of whitefly im-
mature stages on cucamber plants

Data given in Table (2) and Fig. (2)
show the vertical distribution of B.tabaci
immature stages on cucumber plants
grown in newly reclaimed land during the
late summer plantation of both 2002 and
2003 sgasons. When concerning data of
both seasons average, statistical analysis
demonstrated highly significant effect of
plant levels on the distribution of B.
tabaci immature, According to L.S.D,
statistically highest population was re-

corded on leaves of the lower level of the
plants. Mean numbers of 18.43, 96.66,
59.37 and 7.95 immature stages / inch? of
leaf were recorded on the lower level of
the plants, representing 60.49, 57.12,
59.81 and 48.80 % of the total insects.
The same trend was found for either 2002
or 2003 growing seasons.

On the other hand, the lowest popula-
tion of the experimental insect was ob-
tained on the leaves of the upper level of
the plants whereas means of 2.55, 19.22,
10.07 and 3.44 insects were recorded,
representing 8.37, 11.36, 10.15 and 21.12
% of the total numbers of insects. This
was common for both 2002 and 2003
growing seasons.

Middle level of plants ranked as in-
termediate level for population immature
stages distributions where means of 9.49,
53.34, 29.82 and 4.90 / inch® of leaf were
recorded, representing 31.15, 31.52,
30.04 and 30.08 % of the total number of
insects.
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Table 2. Monthly abundance of B. tabaci immature stages on the different levels of cucumber plant during the growing

Apanym o) Jo sonueul]

seasons of 2002 and 2003
Mean number of B. tabaci immature stages / one square inch Total number
Levels Years of leaf cucumber plants per months** of immature %
stages/season
Sept. Oct. Nov. Dec. +S.E
2002 16.33 £ 1.38 7619797  4750+640 889135 14892+17.10 4724
2003 2052+268 1171321113 71.24+7.17 7.01+136 21590+2234 68.49
Lower Average 1843 a 96.66 a 5937 a 795 a
Total 182.41 a 57.86
population % (60.49) (57.12) (59.81) (48.80)
2002 11.14+1.10  42.01+440 2058+265 5.63+0.77 79.36 + 8.92 25.17
2003 7.83 £ 0.82 6466694 39.05+442 416079 11570+1297 36.70
Middle Average 949 b 5334 b 2982 b 490 b
Total 9755 b 30.94
population % (31.15) (31.52) (36.04) (30.08)
2002 2.96+0.35 17.65+ 1.76 871122 1.77+023 31.09 £3.56 9.86
2003 2.13£0.53 20.79+£269 1142+232 511058  3945+6.12 12.51
Upper Average 255 ¢ 19.22 ¢ 1007 ¢ 344 ¢
Total 3528 c 11.19
population % 8.37) (11.36) (10.15) (21.12)
Total average 3047+ 114 169.22+5.82 99261403 1629:0.85 315.24+11.84

F. between vertical levels of the plant =7.49 *
L.S.D. at 0.05 =142
** Means within a column followed by a different letter are significantly different 5 % probability level.
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Mean number of B.rabaei immature
stages fone square inch of leaf

Sept. Oct. Nov, Dec.
Date of inspections
Fig (2):Seasonal abundance of 8, fabaci immature stages at different levels of cucumber
plant:

B Lower level
OMiddie level

Supper level

Similar results were given by Abdel-
Baky, (2001) who observed high popula-
tion density of B. argentifolii on the lower
cucumber leaves, followed by middle ones.
This may be due to occurrence of adult emer-
gence on the lower leaves. According to But-
ler et al (1986), the adults choose canopy
leaves for protection and movement between
the leaves of the plant for feeding and ovi-
position. Therefore, the behaviour of B
tabaci adults that is apparently responsible for
the vertical distribution on the plant is mostly
a function of interaction between the oviposi-
tion behaviour of the females and sessile
habit of the immature stages, (Tonhasca er al
1994; Liu and Stansly 1995 and Abdel
Baky and Abdel-Salam, 2000), In addition,
females laid eggs on the light coloured leaves
at the lower part of the plant (Vaishampayan
et al 1975).

3- Distribution of whitefly immature stages
in cardinal direction of the field

Cardinal direction of greatly affected
the population density B. tabaci of white-
fly immature stages on the leaves of
cucumber plants grown in npewly
reclaimed land during late summer of
2002 and 2003 seasons. Considering both
seasons average, statistical analysis
emphasized that field directions affected
the distribution of B. tabaci individuals,
As shown in Table (3) and Fig. (3)
significantly the highest population of
whitefly immature stages was recorded
on the leaves of cucumber plant
cultivated in the northern direction.
Means of 17.56, 90.22, 47.45 and 5.64
individuals were on one square inch of
leaf of plants grown in northern direction,

Annals Agric. Sci., 50(2), 2005
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Table 3. Monthly abundance of B. tabaci immature stages (eggs & nymphs) on cucumber leaves located at different direc-

tions in the field during the growing seasons of 2002 and 2003

Mean number of B, rabaci immature stages fone square inch TOt?] number
Directions Years of leaf cucumber plants per month ** of immature %
stages/season
Sept. Oct. Nov. Dec, +SE
2002 1210 1.04 5144 602 33.26 £ 4.67 421+130 101.0113.03 3L71
2003 12.16 £ 1.76 80.09 + 8.65 4440+ 5.36 5.86 £1.18 142.51£1695 44.74
Southern Average 1213 b 65.77 b 3883 b 504 a
Total 121.76 b 35.23
' population % (35.80) (37.78) (39.93) (37.89)
2002 333+043 1595+ 1.59 9.00 + 1.37 095x0.11 29..3+0.88 9.18
2003 5.01 £0.82 2022 £2.92 12.94 + 1.58 429 % 0.53 42 6+5.85 13.33
Center Average 417 ¢ 18.09 ¢ 1097 ¢ 262 a
Total 3585 ¢ 11.26
 population % (12.31) (10.39) (11.28) (19.70)
2002 15.00 £ 1.40 78.16:£6.11 3052+ 464 5.13+094 128.81+13.09 40.44
2003 20.15+£1.24 102.28+9.18 64.37 + 5.80 6.14 £ 0.87 19294 +17.09 60.58
Northern Average 17.56 a 90.22 a 47.45 a 564 a
Total 160.87 a 50.51
population % (51.89) (51.83) (48.79) {42.41)
Total average 3388+1.12 174.08+5.75 97.25+390 13.30+0.82 318.51+I11.15

F. between cardinal directions = 12.53 *
=422
** Means within a column foliowed by a different letter are significantly different 5 % probability level.

L.S.D. at 0.05
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Mean number of B.tabaci
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Date of inspections
Fig(3): Mean number of B. tabaci immature stages on cucumber leaves at
different directions in the field

O Southern direction | |
H Center direction

L Northern direction

representing 51.89, 51.83, 48.79 and
42.41% of the total number of insects.
The same trend was found in both grow-
ing seasons for both of 2002 and 2003.
The population density of the arma-
tures seemed to be lower in the center of
the field than in the northern direction.
However, lowest population individuals
were obtained on the leaves of planis
grown in the southern direction. In this
respect means of 12.13, 65.77, 38.83 and
5.04 individuals / inch’® of leaf were re-
corded the southern direction of the field,
representing 35.80, 37.78, 39.93 and
37.89 % of the total number of insects.
These results are in agreement with
those of Ismail et af (1998); Daoud e al
(1999); Emam, (1999) and Abdel-
Khalek, (2000). They found that the
northern direction harbored the highest
number of captured whitefly adults fol-
lowed by the southern direction while the
center sites were recorded as least numbers.
Hence, most of the wind in Egypt comes
from north —west direction and this could

explain that the wind carries the adults
from neighbor fields to the northern di-
rection of the experimental field.

REFERENCES

Abdel-Ghaffar (1995). Estimation the
population of certain piercing sucking in-
sect pests on broad bean plants. A-4zhar
J. Agric. Res., 21: 209-222,

Abdel-Baky, N.F. (2001). Vertical distri-
bution the silver leaf whitefly, Bemisia
argentifolii Bellows & Perring, imma-
tures within four plant hosts as a tool of
IPM programs. Integrted Pest Manage-
ment Proceedings of the First Confer-
ence, Fac. Agric., Cairo Univ., Egypi,
131-140.

Abdel-Baky, N.F. and A.H. Abdel-
Salam (2000). Relative abundance of the
silverleaf whitefly, Bemisia argentifolii
Bellows and Petring on Squash in Egypt.
Pakistan J. Biol. Sci., 2: 223-230.
Abdel-Khalek, Azza A. (2000). Devel-
opment of an Integrated Pest Manage-

Annals Agric. Sci., 50(2), 2005



Dynamics of the whitefly 727

ment Programme for Certain Vegetable
Crops in Newly Reclaimed Land. pp.
162-166. Ph. D, Thesis, Fac. Agric., Ain
Shams Univ., Cana.

Butler, G.D.; T. J. Henneberry and W.D.
Hutchison {1986). Biology, sampling and
population dynamics of Bemisia rabaci.
Agrie. Zool. Rev.1: 167-195.

Cock, ML.JW. (1986). Bemisia tabaci -a
literature survey on the cotton whitefly
within an annotated bibliography. CAB Int.
Institute of Biol Cont., Assoc.,UK,: 29-31.
Daoud, M.A.; G.B. El-Saadany; F.M.A.
Mariy; G. Hegazy and M.Y, Ibrahim
(1999). Ecological studies on cotion white-
fly, Bemisia tabaci (Genn.) attacking potato
plants. Adv. Agric. Res. 4: 543-588.
El-Sayed, A.M.; F.F. Shalaby and A.A.
Abdel-Gawad (1991). Ecological studies
on Bemisia tabaci (Gennadius) (Hemip-
tera- Homoptera: Aleyrodidae) infesting
different host plants 1-Fluctuation and
population density of Bemisia tabaci on
different host plants. Egypt. J. Agric.
Res., 69: 193-207.

Emam, Azza K. (1999). The effect of
squash as a plant trap and yellow sticky
traps on the population density of the white-
flies, Bemisia tabaci in tomato fields. An-
nals Agric. Sci, Ain Shams Univ,, Coia 44!
395- 402

Ismail , LL; S.A. Emara and LS. Abdel-
Wahab (1998). Efficiency of yellow traps
used for monitoring and suppression the

population density of certain cotton-sucking
insects. Bull. Ent. Soc. Egypt, 76: 199 -
210.

Liu, T.X. and P.A. Stansly (1995). Ovi-
position by Bemisia argentifolii ((Homop-
tera: Aleyrodidae) on tomato: effects of leaf
factors and insecticide residue. J Ecom
Entomol, 88: 992 -997.

Salem, M. (1993). Distribution pattern of
infestation and control of whitefly Be-
misia tabaci Genn on cucumber plants
in the green house. Annals Agric. Sci.
Ain Shams Urnie, Coiro. 38: 78371

Secker, A.LE.; LD. Bedford; P.G. Mark-
bham and M.E.C. Williams (1998).
Squash, a reliable field indicator for the
presence of the B. biotype of tobacco white-
fly, Bemisia tabaci. Brighton Crop Prot.
Conf., Pests & Dis., 3: 837-842,

Snedecor, G.W. (1970). Statistical
Methods Applied to Experiments in Ag-
riculture and Biology. 534 pp. lowa
State Press, Ames, U.S.A.

Tonhasca, A.; J.C. Palumbo and D.N.
Byrne (1994). Distribution patterns of Be-
misia tabaci {Homoptera: Aleyrodidae)
Cantaloupe fields in Arizona, Environ.
Entomol, 23: 945 -949.

Vaishampayan, S.M.; G.P. Wlbauer
and M. Koran (1975). Visual and olfactory
response in orientation to plants by the
green house whitefly, Trialenrodes vapo-
rariorum (Homoptera: Aleyrodidae). Ent.
Exp. & Appl., 18: 412-422.

Annals Agric. Sci., 50(2), 2005



728 Abdel-Khalek, Azza

Yoo o VYA=YAA o(V)f ¢ ﬂ-rs;fl.i."cwc"._'n&iubr;lﬁle‘wcl,ﬁb)-ﬂr:ld\Qu)’-M
el M A LA il Gueat AN sl LA Hash 4din
i) Ao,

[£4]

FUEURPE  EL PR
Haa = B AU = 4,k = ) el Gigay S pe — Sl Ay pud -

i) @Y e taad g U g
S oaad e S o Ladandy il
S NWLIAIL - BY) JEXSAA. PR WE,
Yo, YA (AV,00 (YAY,EY saad haagia
il 5y O Ay je liayfs e
5 (e 5548 O fndl
i S 5 dall g el o say LS
il Blad¥) Ay Jiad e MelB SlasY
AVAY Jiad & Cua JawgYl sa¥) &
O Gy ye daag [ Bk FO,A0 1YY,V

DD ol 435,

meuﬂiu@_ﬂi
BT VI PP FUT PRRDWY.
DAl ells e el 3000 A LS
Ll Alamial L5 Jilsall k8 a8
O Bgra o M A A,
REEAARED ) Uﬁgﬂa.’udgmu_,.qg_b\;
meutgolg_‘tﬁnm,l_,
Qi€ 5 il dnali 5y, a0 JAde R
Soes Dl el 4L LlaY) 510l
O Y Canagd WS by S
Gl Je 5 Jall ALdSH e oL

Pt JaC 3 e af 1a%ad

Annals Agric. Sci., 50{2), 2005



