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INTRODUCTION

The silver leaf whitefly, Bemisia tabaci (Gennadius) (Homoptera: Aleyrodidac)
has an extremely wide host range. It attacks more than 500 species of plants (Greathead,
1986) from 63 plant families (Mound and Halsey, 1978). Whitefly is a serious pest of
vegetable, omamental plants, weeds and agronomic crops throughout tropical and
increasingly temperate regions of the world (Cock, 1986). B. tabaci attacks many high
value plant hosts of several different families in Egypt (Abd-Rabou, 1997). B. tabaci
whitefly was described as dleyrodes tabaci from tobacco in Greece in 1889. The pest
can cause economic damage to plant in several ways. Heavy infestations of adulis and
their progeny can cause seedling death, or reduction in vigour and yield of older plants,
due simply to sap removal. When adult and immature whiteflics feed, they extract
honeydew, a sticky excrete waste that is composed largely of plant sugars. The
honeydew can stick cotton lint together, making it more difficult to gin and therefore
reducing its value. Sooty mold grows on honeydew which falls on leaves obscuring the
leaf and reducing photosynthesis, and reducing fruit quality grade (Brown et af, 1995).
Abd-Rabou et al. (2002) recorded eight parasitoid species (Cales sp., Encarsia formosa
Gahan, E. iraron (Walker), E. lutea (Masi), £. mineoi Viggiani, E. saphia (Timberlake),
Eretmocerus eremicus Rose and Zolnerowich and Er. mundus Mercet.) associated with
Bemisia tabaci.

The present work was designed to study the effect of different natural
control agents (Biofly, Misrona oil and NeemAzal) compared with buprofezin to
manage Bemisia tabaci on cotton plants.
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MATERIAL AND METHODS
Four formulated compounds were used in ali trails:

a. Biofly, an entomopathogenic fungi (3X 107 ¢.fu./1ml), containing the fungus
Beauveria bassiana. It was applied at a rate of 1.5 mU/liter of water.

b. Buprofezin (Applaud 25% SC) (insect growth regulator IGR's): A
soluble concentration, formulated by 1.C.I. Co., containing 25% a.i.: 2-tetra-
butylimino-3-isopropyl-5-phenyl-1, 3, 5-thiadiazinan-4-one. It was applied at
a rate of 1.5 mU/liter of water.

¢. NeemAzal, a botanical extract containing 1% Azadirachtin A (10 g/liter)
from the neem tree, Azadirachta indica (Meliaceae). It was applied at a rate
of 1.5 ml/liter of water.

d. Super Misrona 95% EC, a local mineral oil, containing 95% paraffinic oil
w/w and 5% inert ingredients, unsulfonated residue content reached 92%. It
was applied at & rate of 20 ml/liter of water.

This study was conducted on cotton plants grown in Gharbia Governorate.
Two experiments were conducted during August of the two successive years 2002
and 2003 when pest population density and parasitism rate were high. An area of 1/4
feddan was divided into 20 plots, each of approximately 50 m® The plots were
arranged in randomized block with four replicates for each treatment, and another
four replicates as control. The plots were sprayed with different tested agents.
Ceontrol plots were sprayed with water using a knapsack sprayer.

Spraying in the two successive years (2002 and 2003} was carried out on
August 15", One spray was conducted during each year. To evaluate the efficacy of
insecticides tested against whitefly stages, the number of adults and immature stages
(nymphs and eggs) were counted at pre-treatment and 1, 2 and 3-week after post-
treatment. Each sample consists of 30 cotton leaves taken randomly for each plot.
The sampled leaves were collected in paper bags and transferred to the laboratory
for careful examination. Eggs and nymphs of whitefly were counted under a
stereomicroscope. Both surfaces of the leaf were inspected.

For counting the adult of B. tabaci, counting was done in the field by a
hand lens for counting the adult stage of whitefly. Both surfaces of the leaf were
inspected. To avoid escape adults on leaves were counted early in the morning.

Each leaf was stored in well-ventilated emergence glass tubes and
monitored daily for parasitoid emergence and rate of parasitism was determined.
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The parasitized larva becomes swollen, and the puparium becomes brownish and
smaller than the non-parasitized one. Parasite female may oviposit on any of the
three instar nymphs and on the pupa of the whitefly. However, the second instar
nymph is preferred for oviposition. No successful parasitism occurs if eggs are
deposited on 1* instar nymph ot on pupae (Tawfik ef al., 1978-1979).

The percent reduction of infestation and the rate of parasitism were
calculated according to the equation of (Henderson and Tilton 1955). The data was
subjected to analysis of variance {(ANOVA) and the means were compared by
L.S.D. test at 0.05 ievel, using SAS program (SAS Institute, 1988),

RESULTS AND DISCUSSION

The average pre-spraying counts of adults, nymphs and eggs of B. tabaci were
26.4-28.6, 90.3-96.4 and 98.2-140.6/1eaf, respectively and the average numbers of the
mature and immature parasitoides were 4.1-5.8 and 11.2-14.3/leaf respectively (Table 1).

Results in Table (1) indicated that in first year (2002) Biofly gave moderate
effect against adults, nymphs and eggs of B. tabaci, they gave 67.9%, 68.6% and
62.9% reduction, respectively afier 3 weeks. Also, it gave medium toxicity (36.5%
and 51.1% toxicity against mature and immature stages, respectively after 3-week)
on the parasitoids (Cales sp., Ercarsia formosa Gahan, E. inaron (Walker), E. lutea
(Masi), E. mineoi Viggiani, E. sophia (Timberlake), Eretmocerus eremicus Rose and
Zolnerowich and Er. mundus Mercet.).

Also, results in Table (2) showed that in second year (2003) Biofly also
gave medium effect against adults, nymphs and eggs of B. rabaci, they gave
70.7%, 70.9% and 63.9% reduction, respectively after 3 weeks. Also, it gave
medium toxicity against mature and immature stages of the parasitoids (41.4%
and 53.0%, respectively after 3-week). Data in the two seasons show that the
percent reduction of B. tabaci decreased from 1-week, 2-week and 3-week after
application with Biofly and also toxicity percent on parasitoids changed
significantly.

Beauveria bassinang fungal pathogens infect insects with contact and do
not need to be consumed by their host to cause infection. Once the fungus has killed
its host, it grows back out through the softer portions of the cuticle, covering the
insect with a layer of white mold which produces millions of new infective spores
that are released to the environment (Groden, 1999).



TABLE (1)
Effect of tested agents on Bemisia tabaci fleaf of cotton plants during 2002 season.
Post-spraying count after indicated period
Treatment Rate of Pre-spraying count 1-week 2-week 3-week
applic/L. Whiteft Parasite Whitefl Parasite Whitefly Parasite Whitefl Parasite
A |N|EM|T|AIN E [M|{I1]A]N E|M|TJA]|N E | MII
Biofly 15ml | 264 |81.5[122.1]|45(11.2|12.1) 253 | 37.1 | 32| 5.1{22.1| 414 | 559 | 4.6 | 55 |28.5| 60.1 {115.1| 5.8 | 6.5
Buprofezin 15ml } 271 (90.3]110.8) 4.1 |14.3]43.2) 258.2 [148.1| 4.6 | 9.2 |66.3| 23.5 |180.1] 4.5 | 9.1 |80.9] 10.2 | 245.1| 58 |11.2
NeemAzal L5ml | 269 |95.7| 98.2 | 58 |11.8(30.2| 58.6 1 49.0 6.7 6.2 |48.2| 659 | 51.2 | 7.9 | 7.8 |59.2{ 62.3 | 60.1 [10.1] 9.8
Super Misrona 20ml 286 |96.4|1246|58(14.2|128.3| 31.0 | 10.2 | 56| 5.6 |50.2| 452 120.2 | 7.1 | 6.1 |654]| 559 [23.5| 89174
Control - 274 [97.2{126.3] 6.5 }13.9}46.11163.2]1213.7( 9.4 |16.2}68.6[198.1 [251.5]11.2|15.3|82.1{228.3|321.5|13.2[16.5
% reduction after indicated period
Rate of 1-week 2-week 3-week
Treatment applic/L. Whitef], Parasite Whitefly Parasite Whitefly Parasite
A N E M I A N E M 1 A N _E M I

Biofly 15ml | 757 | 815 ] 82,0 | 508 | 609 ] 70.2 § 751 | 77.06 | 406 | 554 | 679 | 68.6 62.9 36.5 51.1
Buprofczin 15ml | 156 | 814 | 210 | 22.4 | 448 | 130 | 872 | 184 | 363 | 42.2 | 11.3 | 952 13.1 303 340
NecmAzal 15ml | 406 | 635 | 705 | 20.1 | 549 | 363 | 665 | 73.8 | 209 | 39.9 | 356 | 123 759 14.3 30.0
Supey Misrona | 20ml | 476 | 80.8 | 951 | 33.2 | 673 | 376 | 77.0 | 918 | 289 | 61.0 | 32.0 | 753 92.6 244 56.1
F vajue P<0.05 21.21 1 411 11.63 2.27 21.88
LSD = 1797 | 1295 | 32.71 1744 | 8.17

A= Adult N=Nymphs E=Eggs M= Matures I= Immatures
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TABLE an
Effect of tested agents on Bemisia tabaci /leaf of cotton plants during 2003 season.

Rate of Pre-spraying count Post-spraving count sfter indicated period
Treatment applic. o _ l-week 2-week 3-week
L. Whitef] Parasite Wllitegy Parasite Whitefly Parasite Whitefly Parasite
A N E M|I|AI! N E|M|T]|A N E M I]A N E M ¥
Biofly 15ml [28.9] 102.7 | 145.1 [ 6.4 [13.7/99 ] 27.5|28.1 | 4.8 | 5.6 [17.8] 481 | 68.2 65 (8.2|254] 89.2 | 1406 | 83 |10.3
Buprofezin 1.5ml [31.7| 99.6 { 155.3 | 5.9 {12.2(38.1| 26.1 [180.2] 7.1 | 8.1 (57.2| 22.5 | 2401 | 69 |9.4|8508]| 112 | 3006 | 92 [123
NeemAzal 1.5ml {29.67 101.1 | 1364 | 7.1 [12.8]|24.1| 54.2 | 58.2 { 8.6 | 6.8 |38.2| 72.3 | 69.1 | 103 |10.6/54.1| 74.1 | 88.5 | 133 (136
Super Misrona 20mi [30.4] 110.2 | 141.2 { 6.8 |13.1|22.1) 483 {15.1| 7.2 | 5.1 |39.2] 493 | 206 | 9.1 |6.7|e0.1| 75.2 | 202 | L8 |85
Control - 31.1| 160.7 | 141.7 | 6.2 |13.5[45.1/156.1]213.1{10.7]16.1|66.7{ 221.2 | 298.1 | 13.1 }19.2]93.2] 298.1 | 381.1 | 16.2 [21.6
Rate of % reduction after Indicated period
Treatment appl _ 1-week 2-week _ 3-week _
L. Whitefly Parasite Whitefly Parasite Whitefly Parasite
A N E M 1 A N E M I A N E M I
Biofly 15m | 763 | 82.7 87.1 516 ; 657 | 71.3 78.7 777 | 465 | 579 | 70.7 70.9 639 | 414 530
Buprofezin 15m | 17.1 | 831 22.8 224 | 443 | 159 59.8 265 | 384 | 458 | 14.9 96.2 28.0 | 33.6 36.9
NeemAzal 15ml | 439 | 654 1.6 219 | 5551 98 674 759 | 236 | 418 | 390 752 759 | 202 336
Super Misrona 20ml | 499 | 71.7 92.9 31.7 | 674 | 399 79.6 931 | 29.5 | 64.0 | 34.0 76.9 94.7 | 26.1 59.4
F value P<0.05 188.59| 6.25 | 5275 | 1L12] 22.60
LSD= 586 | 11,74 | 13.97 | 10.72 7.80

A = Adult N=Nymphs E~ Eggs

M= Matures I= Immatures

£81
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The present results were in harmony with that of Issa et. al (1995) who
found that, the use of Naturalis {a Beguveria bassiana formulation) affected
significantly the population of all stages of the whitefly on tomato plants. Also El-
Bessomy ef al. (1997} found that Biofly fungal compound can be used successfully
to reduce the three whitefly stages (eggs, immature stages and adults) without
environmental pollution.

Results in Table (1) for year 2002 indicated that buprofezin gave low
toxicity against adults of B. tabaci, it gave only 11.3% reduction, while, it was
highly effective against nymphs average reduction (95.2%). Buprofezin also gave
low reduction against eggs but it was very toxic to crawlers. The direct effect on
eggs was only 13.1%. Buprofezin gave low toxicity against mature and immature
stages of parasitoids (30.3% and 34.0% reduction, respectively).

Results in Table (2) in year 2003 indicated that buprofezin had also low
toxicity against adults of B. tabaci, it gave only 14.9% reduction, while it gave high
mortality in nymphs (96.2% reduction). The direct effect on eggs was only 28.0%
reduction. Buprofezin gave low toxicity against mature and immature stages of
parasitoids (33.6% and 36.9% reduction, respectively). Data of the two seasons
show that the percent reduction of B. tabaci decreased from 1-week, 2-week and 3-
week and also toxicity percent on parasitoids changed significantly between 1-week,
2-week and 3-week after application with buprofezin.

These results are in harmony with those obtained by Mangound (2002)
who mentioned that buprofezin had low toxicity against adults of the pomegranate
whitefly, Siphoninus phillyreae, while, it gave good reduction against nymphs.
Buprofezin also did not kill eggs immediately but severely affected the crawlers.
Buprofezin gave low toxicity against mature stages of the parasitoids Encarsia

inaron.

Results in Table (1) show that NeemAzal (Azadirachtin) had low effect
against adults {35.6% reduction), while it had medium effect against, nymphs and
eggs of B. tabaci (72.3% and 75.9% reduction, respectively) after 3-weeks. Also, it
gave low toxicity (14.3% and 30.0% reduction) against mature and immature stages
of parasitoids after 3-week.

Results in Table (2) show that NeemAzal gave low effect against adults of
B. tabaci in the second season, (39.0% reduction), while, it gave medium reduction
against nymphs and eggs of B. fabaci in the second season after 3 weeks (75.2 and
75.9% reduction, respectively). Also, it was of low toxicity against mature and
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immature stages of parasitoids after 3-week (20.2% and 33.6% reduction,
respectively). Data of the two seasons show that the percent reduction of B. tabaci
decreased from l-week, 2-week and 3-week and also its toxicity percent on
parasitoids changed significantly between 1-week, 2-week and 3-weck after
application with NeemAzal.

Results in Table (1) for year 2002 also show that Misrona oil was toxic to
whitefly adults only when wet. It gave 32.0% reduction against adults, while it had
moderate effect against nymphs (75.3%) and high effect against eggs (92.6%) after
J-weeks. On the other hand, oil had low toxicity against mature and immature stages
after 3-week against mature and immature stages of parasitoids after the same period
(24.4% and 56.1% reduction, respectively).

Results of 2003 in Table (2) also show that oil was significantly superior
than Biofly and NeemAzal. It gave 34.0% reduction against adults, while it had
moderate and high effect against nymphs and eggs (76.9% and 94.7% reduction,
respectively) after 3-weeks. While, it was of low toxicity against mature stages after
3-week (26.1% reduction) and of medium toxicity against immature stages of
parasitoids after 3-week (59.4% reduction).

Data of both seasons show that the percent reduction of B. tabaci decreased
from 1-week, 2-week and 3-week and also toxicity percent on parasitoids changed
significantly between 1-week, 2-weck and 3-week after oil application.

Mineral oil was the most effective on eggs. When crawlers were treated,
they were prevented from developing. Nymphs were not able to moult and grow
normally. Mineral oil interferes with both respiration and membrane function and
disrupts feeding activities. For oil to be effective, it must coat the pest and its eggs,
thus complete coverage is essential for optimum results (Sieburth e af., 1998).

Statistical analysis in (Tables 1) for year 2002 show significant differences
between the four tested agents on adults of whitefly (F = 21.21,L.8.D. 0.05= 17.97);
and non-significant differences on nymphs of whitefly (F= 4.11, L.S.D.0.05 =
12.95). While significant differences occurred between them on eggs (F= 11,63,
L.8.D.0.05 = 32.71); and proved to be non-significant on mature stages of
parasitoids (F= 2.27, L.§.D.0.05 = 17.44), and significant on immature stages of
parasitoids (F=21.88, L.5.D.0.05=38.17).

Statistical analysis in (Table 2) obtained for year 2003 indicate highly
significant differences between the tested materials on adults of whitefly (F =
188.59, L.S.D. 0.05= 5.86), and significant differences between nymphs (F= 6.25,
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L.8.D.0.05 = 11.74). While highly significant differences between were among them
on eggs of whitefly (F= 52.75, L.8.D.0.05 = 13.97); and significant differences on
mature stages of parasitoids (F= 11.12, L.S.D.0.05 = 10.72) and on immature stages
of parasitoids (F= 22.600, L..S.D.0.05 = 7.80).

It could be concluded that the natural control agents (Biofly and NeemAzal)
gave medium reduction against B. tabaci and also, they were less toxic against the
parasitoids. These natural controf agents can be used against this whitefly. Also, we
can use these compounds in IPM programs by spray these compounds to reduce the
pest population and then release the mass reared parasitoids to complete reduction of
insect population.

Misrona oil is very effective against eggs and nymphs of B. tabaci, and had
medium or low toxicity against parasitoids. This oil can be also useful in IPM
programs.

Buprofezin is very effect against nymphs but gave low effect against adults
and eggs. On the other hand, it was almost safe to parasitoids and we can
recommend its use in [PM programmers.

SUMMARY

Four materials (Biofly, Buprofezin, NeemAzal and Super Misrona oil} were
tested against the silver leaf whitefly, Bemisia tabaci on cotton plants during 2002
and 2003 seasons. Biofly (Beauveria bassinana) gave moderate effect against adults,
nymphs and eggs of B. tabaci and medium toxicity against mature and immature
stages after 3-weck on the parasitoids Cales sp., Encarsia formosa, E. inaron, E.
tutea, E. mineoi, E. sophia, Eretmocerus eremicus and Er. mundus. Buprofezin was
of low toxicity against pest adults, and was highly effective against nymphs, Its
effect on eggs was only 13.1%. Buprofezin showed low toxicity against mature and
immature stages of parasitoids. NeemAzal had low effect against pest adults and
medium effect against nymphs and eggs. Also, it was of low toxicity against mature
and immature stages afler 3-week on parasitoids. Misrona oil was toxic to adults of
B. tabaci only when wet, and reduced third the population, while it had moderate
effect against nymphs and reduced little more 70%. It was highly effective on eggs
and xilled 92.6% and 94.7% in both ycars, respectively. Qil was of low toxicity
against mature stages of parasitoids, while, it showed medium toxicity against
immature stages.
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