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ABSTRACT

Two parasitoids Eretmocerus mundus Mercet and Encarsia lutea
Masi were recorded on eleven planthosts of B. tabaci at Kafr El-Sheikh
region. Parasitism percentages of E. mundus were ranged from 12.67-
76.15% and 15.01 —74.96%, where those of E. lutea were from 2.88 to
19.29% and from 3.43 to 18.63%, and the combined percentages ranged
between 15.55-95.44% and 18.44-93.60% during 2000 and 2001,
respectively. The highest parasitism of the two parasitoids, singly or
together, were found on hot-pepper followed by yellow leaf curl diseased
(YLCD) tomato, eclipta (wild weed), and symptomless tomato.
Percentage of E. mundus was ranged from 72.4 to 85.8% and from 71.6
to 84.5% during 2000 and 2001, respectively. Also, it was with
maximum perecentages on jew’'s mallow, soy bean, kidney bean and
venice mallow. Where, the percentage of E. lutea were from 14.2 to
28.4% during the two seasons and it was with higher percentages on
cotton, symptomless tomato, eclipta, eggplant and YLCD tomato.
Parasitism for the two parasitoids were recorded with maximum level
during Sep. and Oct. Fluctuations of the two parasitoids coincided with
B. tabaci infestation; enhanced with the planthost flowering, and it could
be distinguished at three stages. Parasitism percentages of E. Mundus
were always higher than those of E. Lutea on these planthosts during the
two seasons of 2000 and 2001, respectively.

INTRODUCTION

The whitefly Bemisia tabaci (Gennadius) (Aleyrodidae:
Homoptera) has increasingly become a serious pest of horticulture and
agronomic crops; throughout warm regions of the world (Brown et al.,
1995); and it’s a key pest in tropical and subtropical regions world-wide
(Hilje, 2001). In addition to cause mechanical damage, B. rabaci has
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been associated with several new plant disorders and dozens of new
geminiviruses (Polston and Anderson, 1997). Although, greater
awareness of the need to reduce pesticide use has concentrated more
efforts on ways of conserving and enhancing natural enemies populations
(Anon, 1986). The aim ofthis study was focused on the abundance and
fluctuation of the parasitoids of B. tabaci infesting eleven planthosts.

MATERIALS AND METHODS

Abundance and population fluctuation of the two parasitoids of B.
tabaci; Eretmocerus mundus Mercet and Encarsia lutea Masi were
investigated during the two years of studies (2000 and 2001), on: Hot-
pepper, Capsicum annum, L., cv. Long reed coyenne; tomato,
Lycopersicon esculentum L. cv. Super Castle Rock both symptomless
and YLCD nplants, eggplant, Solanum melongena L. cv. Romy; kidney
bean, Phaseolus vulgaris L. Giza 6; the wild weeds ; eclipta, Eclipta alba
L.; jews mallow (Nalta Jute), Corchorus olitorius L; venice mallow,
Hibiscus trionum L. The adjacent field crops: soybean, Glycine max
Marr; cotton, Gossypium barbadense L. Giza 86 and the hedge plant:
Lantana camara L. permanently existing in the Fac. of Agric. Kafr El-
Sheikh. One feddan, at Farag El-Shamy village, El-Ryad Center, was
prepared and the seedlings were transplanted and the kidney bean was
sowed in alternative rows, with the other following crops: tomato,

eggplant and hot-pepper adistance between each plant of 35 cm and a
width of 125 c¢m.

Kidney bean was sowed and other vegetable plants were
transplanted in 1% Jul. at the two seasons of study. Weekly biased
samples were taken from 1 Aug. until 10" Oct. each sample consistes of
15 leaflets or leaves from B. tabaci infested plants. Selected samples
were cut off, and then transferred to the laboratory where the sedentary
B. tabaci nymphs were examined on the two leaf surfaces with the aid of
a stereo-microscope and only live specimens were counted and recorded.
Stalks of sampled leaflets or leaves were embedded in moistened cotton
pieces and put in glass-tube cages. These cages were daily examined for
parasitoids emergence. Parasitoid adults were acquired by an aspirator
then identified and counted

Parasitism % = No. of parasitoid adults/No. of B. tabaci nymphs x 100

Owing to the variation of the leaf area and to compare these
planthosts:

Modified mean no./sample = (T/n) » (P/B)
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=  Total no. of B. tabaci nymphs on hot-paper.
no. of samples on hot-paper. .

total no. of parasitoid on the planthost.
total no. of B. tabaci on the same planthost.
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|

Sampled plants did not received pesticide treatments. Data were
analysed by ANOVA and compared by Duncan’s multiple range test.
Temperature, RH% and wind velocity in Kafr El-Sheikh were kindly
supplied by Dept. Entomol. Rice Res. and Training Center.

RESULTS AND DISCUSSION

The two parasitoids, Eretmocerus mundus Mercet and Encarsia
lutea Masi (Aphelinidae: Hymenoptera) were detected on eleven
planthosts of B. fabaci (Gennadius) during 2000 and 2001 at Kafr El-
Sheikh region. Results revealed that: Total parasitism percentage, in
season 2000 (Table 1), of E. mundus was the highest (76.15%) on hot-
pepper, followed by 54.04% on yellow leaf curl diseased tomato
(YLCDT), then, 46.03% on the wild weed eclipta, then after, 41.05% on
symptomless tomato. However, the same parameter ranged between
33.10 and 38.48% on jew’s mallow, lantana, eggplant and Kidney bean
and it was less than 30.0% on soy bean, cotton and venice mallow. Total
parasitism percentage of En lutea was the highest (19.29%) on hot-
pepper, followed by 15.69, 14.93 and 14.21% on symptomless tomato,
YLCD tomato and eclipta, respectively, then 10.09% on eggplant, and it
was less than 10.00% on the remaining planthosts. Total parasitism
percentage of the two parasitoids together was the highest 95.44% on
hot-pepper, followed by 68.96% on YLCD tomato, then, 60.25% on
eclipta, then after, 56.74% on symptomless tomato. Meanwhile, it ranged
between 40.16 to 45.04%, in a descending order, on eggplant, jew’s
mallow, lantana and kidney bean; and between 15.55 to 35.58%, in the
same order, on soy bean, cotton and venice mallow. Total parasitism
percentages of the two parasitoids, singly and together, on these
planthosts in 2001 (Table 2) showed the same trend as in 2000 with one
exception in the case of E. mundus that jew’s mallow, lantana and
eggplant which occupied the 5™, 6™ and 7™ ranks in 2000 became
eggplant, jew’s mallow and lantana, respectively, in 2001; and with two
exceptions in the case of En lutea where eclipta, eggplant, kidney bean
and cotton which occuped 4", 5™, 7™ and 8™ ranks in 2000 were
substituted by eggplant eclipta, cotton and kidney bean in the same ranks,
respectively.



Table (1): Total number, mean, modified mean number and parasitism percentage of E. mundus and E. lutea found on cleven host plants of B. rabaci at

Kafr El-Sheikh region during year 2000.
E. mundus E. lutea
P No. of : Two
Host plants scientific B. tabaci odified Modified itoid
& common names - No. o7 | pacaciic {Mean No. No. o .. |Mean No. parasitoi
nymphs | parasitoig| 7 | Farasitism Gt "}:ﬁyg' Parasitoid| 7° | Parasitism | e mple "}:;’;Sg‘ %
(" annum lot-pepper 4364 3323 79.78] 76.15¢ 41537 | 41537 842 [20.22] 19.29f 10525 | 105.25 | 95.44g
{.. esculentum Tomato (TYLCD) 2304 1245 (78.35]| 54.04f 113.18 | 294.77 344 (21.65( 14.93¢ 31.27 81.45 | 68.961
Symtomless tomato 3359 1379 |72.35| 41.05de 125.36 | 223.95 527 ]27.65] 15.69%¢ 4791 85.58 | 56.74¢
S. melongena Eggplant 7846 2742 177.59] 34.94bc 249.27 190.64 792  |22.41] 10.09d 72.00 55.06 | 45.04d
P. vulgaris kidney bean 9026 2988 [82.43| 33.10bc 271.64 180.58 637 17.57] 7.06bc 57.91 38.50 | 40.16d
E. alba Fclipta 4201 1934 |76.41| 46.03¢ 175.82 | 251.13 597 [23.59] 14.21¢ 54.27 77.52 | 60.25¢
C olitorius Jews mallow 4283 1648 |85.79( 38.48cd 149.82 | 209.90 273 14.21] 6.37b 24.82 34.77 | 44.85d
I trionum venice Mallow 4269 541 R1.48| 12.67a 4918 69.13 123 1R.52] 2.8Ra 11.18 15.72 15.55a
G omay Sov bean 3156 03] 82,00 29.90b 84 04 160.92 192 17001 6.08h 17.45 3119 [ 35.8Ke
G, barbadence Cotton 3541 613  [72.03] 17.31a 55.73 94,43 238 [27.97| 6.72bhc 21.64 36.66 | 24.03b
[.. camara |.antana 7433 2661 81.10] 35.79¢ 24191 195.29 620 18.90] 8.34cd 56.36 45.50 | 44.14d

Means in each column followed by the same letiers are not sigmficantly differed at 5% level by DMRT.

Table (2): Total number, mean, modified mean number and parasitism percentage of E. mundus and E. lutea found on elven host plants of B. tabaci at Kafr

El-Sheikh region during year 2001.
L No. of E. mundus E. lutea Two
Hnst plants scientific ; e
R tabaci ModiTied Modilicd | parasitoid
& common names . No. o rraciiens | MEAR No, No. o, varaciticn |Mcan No. P
: nymphs i Yo | Parasitism " mean No. sl Y% | Parasitism mean No. %o
parasiloid /samplc Jsample parasitoid /samplc Jsample
C. annum Hot-pepper 3998 2997 180.09] 74.96, 374.63 | 374.63 745 [19.91] 18.63¢ 93.12 93.13 | 93.60f
L. esculentum Tomato (TYLCD) 1864 1124 [78.38] 60.30 102.18 | 301.35 310  [21.62] 16.63cde 28.18 83.11 | 76.93¢
Symtomless tomato 2738 1211 71.61| 44.23de | 110.09 | 221.04 480 [28.39] 17.53de 43.67 87.61 | 61.76d
S, melongena Eggplant 4827 2126  (74.31| 44.04de | 193.27 | 220.11 735 125.69| 15.23cd 66.82 76.09 | 59.27d
P vulgaris kidney bean 7918 2998 |81.49 37.86cd | 272.54 | 189.22 681 (18.51] 8.60b 6191 4298 | 46.46¢c
E. alba Eclipta 3511 1736 |78.41] 49.44e 157.82 | 247.10 478 [21.59| 13.61c 4345 68.04 | 63.06e
C. olitorius Jews mallow 3379 1446 18446 42.79c 13145 | 213.86 266 " [15.54] 7.87b 24.18 39.34 | 50.66¢c
H. trionum venice Mallow 3178 477 |81.39] 15.01a 43.36 75.01 109 |18.60| 3.43a 9.91 17.14 | 18.44a
G. max Soy bean 2320 878 |83.46] 37.84cd 79.82 | 189.13 174  116.54] 7.50b 15.82 3748 | 4534c
G. barbadence Cotton 3054 814 {75.16] 26.65b 74.00 | 133.20 269 |24.84| 8.81b 2445 44.02 | 3546b
L. camara Lantana 5100 1951  {80.35| 38.25¢cd | 177.36 | 191.18 477 {19.65] 9.35b 43.36 46.74 | 47.61cd

cans in each column followed by the same let

ers are not significantly differed at 5% level by DMRT.

012 TS YD [p9
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Results of the total parasitism percentages for the two
parasitoids agreed with that obtained, in the same region, on cotton by
El Adl er al. (1998); and on cotton, eggplant, venice mallow and
lantana by Mesbah, (1999), but not on squash by Kassem (2000).
However, results were in agreement with those obtained elsewhere by
Vacante ef al. (1995); Gonzales et al. (1996) and Kirk ef al. (2000).

Mean no/sample of E. mundus in season 2000 (Table 1) was the
highest (415.37 individuals/sample), followed by 271.64, 249.27 and
24191 individuals/sample on kidney bean, eggplant and lantana,
respectively. The same parameter ranged between 113.18 to 175.82
individuals/ sample on eclipta, jew’s mallow, symptomliess and YLCD
tomato; where it was less than 100 individuals/ sample on the
remaining tested planthosts. This parameter of En lutea, in 2000
(Table 1), was the highest on hot-pepper (105.25 individuals/ sample)
followed by 72.00, 57.91, 56.36 and 54.27 individuals/sample on
eggplant, kidney bean, lantana and eclipta, respectively, and it was
less than 20.00 individuals/sample on the remaining tested planthosts.
Mean no/sample of each parasitoid in 2001 (Table 2) showed the same
trend as in 2000 on these plant hosts with the exception of lantana,
symptomless tomato, jew’s mallow and cotton occupying the 4", 6™,
8" and 9™ ranks in 2000 were substituted by symptomless tomato,
lantana, cotton and jew’s mallow in the same ranks, respectively, in
2001. Results pointed out the attractiveness of such planthosts to B.
tabaci and parasitoids.

Modified mean no./sample of each parasitoid in 2000 and 2001
showed the same arrangement as its parasitism percentages on these
planthosts. However, modified mean no/sample of each parasitoid on
lantana, kidney bean and eggplant in 2000, and kidney bean in 2001
were less than their mean no/sample which dealt with their high
attractiveness to the adults of B. tabaci than those of the parasitoid.

Percentages of E. mundus individuals on these plant hosts were
very high and ranged from 72.4 to 85.8% in 2000 (Table 1), and from
71.6 to 84.5% in 2001 (Table 2), whereas, those of En lutea averaged
14.2 to 28.0% and 15.5 to 28.4% during 2000 and 2001, respectively.
Interestingly, percentage of each parasitoid on the same plant host in
the two seasons were mostly similar as on hot-pepper, YLCD tomato,
venice mallow and soy bean; or the difference was between 1.2 and
1.8% as on symptomless tomato, kidney bean, jew’s mallow and
lantana: and the highest difference was from 3.3 to 5.8% on eclipta,
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eggplant and cotton, respectively. However, low numbers of En lutea
to those of E mundus suggest the effect of lethal interference
competition on parasitoid co-existence and the pest suppression in
biological control systems (Collier and Hunter, 2001). Although,
parasitoid numbers were generally higher in 2001 than in 2000, except
on hot-pepper, in spite of numbers of sampled B. tabaci nymphs in

2001 which were lower than those obtained in 2000 on these tested
plant hosts.

Population fluctuation of the two parassitoids :

The population fluctuation of the two aphelinids on the eleven
planthosts during 2000 and 2001 are indicated in Tables 1 and 2 and
illustrated in Fig. 1-3.

In fact, E. mundus i\'as more abundant on these planthosts than
E. lutea throughout the study period 2000 and 2001.

E. mundus and sometimes E. lutea, when its numbers were
relatively high, their fluctuations exhibited three stages, the 1
represented by gradual and slight increases from the beginning of
parasitism and lasted one (i.e. venice mallow) or 2 (i.e. symptomless
tomato) or 3 (i.e. eggplant) weeks, or apparently absent (i.e. YLCD
tomato). This stage synchronized with start flowering of vegetables.
The 2" stage distinguished by rapid and great increases and it
coincided with the highest flowering of vegetables and field crops.
This stage happened directly after parasitism occurance (i.e. hot-
pepper and YLCD tomato) or during (1 1.e. cotton) or 2 (i.e. soy bean)
weeks. The 3™ stage was the longest one and mostly represented by a
stable level (eclipta) or with slight changes (symptomless and YLCD
tomato, eclipta in the two vears; hot-pepper in 2001) or by pronounced
changes (hot-pepper and cotton in 2000). Fluctuation of the two
parasitoids on kidney bean were differed than those on the other plant
hosts (Fig. 2A) which may be related to the flowering periods of this
plant. Effect of flowers on the activity of parasitoid was recently
suggested (Baggen ef al., 1999). Parasitism of E. mundus was always
higher than those of En lui1ea on these planthosts. Later results may be
related to the high searching rate of Er mundus and its killing power
that relatively more correlated with the host density comparable to that
of En lutea (Abd El-Kareim, 1998). Data indicated that the higher
rates of parasitism caused by E. mundus on B. tabaci nymphs occurred
on these planthosts during Sep. and Oct. in the tested two seasons.
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Fig. (1): Population fluctuations of E. mundus and E. lutea
parasitism on symptomless tomato (A), hot-pepper (B)
and eggplant (C) and the prevailing temperature and
RH% at Farag El-Shamy village (El-Ryad) during
2000 and 2001 seasons.
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Fig. (2): Population fluctuations of E. mundus and E. lutea
parasitism on kidney bean (A); YLCD tomato (B);
eclipta (C) and jew’s mallow (D) during 2000 and 2001
seasons at Farag El-Shamy village (El-Ryad).
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Fig. (3): Population fluctuations of E. mundus and E. lutea
parasitism on Venice mallow (A); soy bean (B); cotton
(C) and lantana (D) during 2000 and 2001 seasons at
Farag El-Shamy village (El-Ryad).
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Results pointed out that the two parasitoids maintained highest
parasitism percentage on hot-pepper. Similar results for E. mundus
were reported by Vacante et al. (1995) and Gonzales éf al. (1996).
YLCD tomato plants occupied the 2™ rank for parasitism after hot-
pepper, and they were more attractant to E. mundus than symptomless
tomato. Later result may be related to the yellowing of leaflets that
could be more attractant firstly to' B. tabaci adults (Heinz et al., 1992)
and later to the parasitoid (Ekbom, 1980) and/or to volatiles emitting

from diseased tomato plants (Monteith, 1964 & vet Lem and Dicke,
1992). .

Statistical analysis pointed out that:

The differences of parasitism percentages for the two
parasitoids, singly and or together, were highly significant differed
among these planthosts in the two seasons. They wsere significante
only between the samples of each planthost for E. lutea and combined
parasitoid in 2001, but not significante for E. Jutea and combined
parasitoid in 2000 and for E. mundus in the two tested seasons.
Parasitism of each parasitoid was highly significant correlated with
those of combined. Also, those of each parasitoid and the another
except on eclipta, jew’s mallow (in 2000) and lantana (in 2001). They
were significantly correlated (at 1% or 5%), in few cases, with the
numbers of B. rabaci nymphs.
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