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ABSTRACT

Several problems in controlling pests as well as pollution have been risen
from the intensive use of insecticides. Therefore, this work was carried out at Sakha
Agricultural Research Station during 2001 cotton growing season to evaluate the
initial and residual effect of two chitin synthesis inhibitors (diafenthiuron and .
buprofezin), one conventional insecticides (Triazophos), two dinitromethelin derivative
(Confidor and Best) and one insect growth regulator (Thiamethoxam) against cotton
whitefly Bemisia tabaci (adult and immature stage) and their associated natural
enemies summarized results showed the following:

Confidor and Best induced the highest initial reduction giving 84.2 and
82.7% respectively against immature stage of the whitefly, the rest of tested
compound were ranged from (75.4 to 77.3 % reduction). Where Buprofezin and
Confidor induced the highest residual activity on immature stage of whitefly, (73.77
and 72.9% reduction). For the effect on the mature stages Confidor and Best induced
the highest initial and residual activity giving 81.8 and 80.6% and 71.5 and 67.5%,
respectively. The .other tested compounds caused initial activity ranged between
(64.7 to 75.5% reduction), while they caused residual activity ranged between (47.6
to 61.8% reduction).

. As for the side effect on the associated natural enemies, all tested
compounds had no effect on all tested enemies (true spiders, Coccinella
undecimpunctata, Chrysoperla camea and Paederus alfieni).

INTRODUCTION

At the past whitefly, Bemisia tabaci (Gennad.) has been considered a
relatively insignificant member of the complex insect pests which attack
cotton in Egypt, but recently this pest has become well known as a significant
factor in the production of cotton. Control measures of whitefly are difficult
because the immature stages develop on the undersides of the leaves and
applications are usually ineffective in delivering control agents to the leaf
undersides and lower leaf surfaces. Also there are several generations of B.
tabaci in a season and its population appear to build resistance to
conventional insecticides quickly (Akey et al, 1992). Damage to cotton is
predominately a result of honeydew produced by the insect and associated
fungal  growth that causes sticky cotton and lint staining which greatly
reduces cotton grade (Perkins, 1987). During the past few years, control of
whitefly B. tabaci has been based on conventional insecticides such as O.P.,
‘carbamates and pyrethroids compounds. However, these compounds were
not efficient in controlling the pest, probably because of development of
resistance. The introducing of IGRs compounds for controlling such pest was
necessarily to overcome such phenomena. Several authors as. Radwan ef al.
(1985 a and b). Radwan et al. (1990), Ohno, (1992), Karkor et al. (1995),
Awad et al., (1996), El-Khawalka et al. (1996) and El-Hamady (1997) studied
the effect of different products on whitefly population density.
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The present work aimed to study the effect of six compounds belong

to different chemical groups against whitefly and their side effect on natural
enemies to avoid the problems of insecticides used.

MATERIALS AND METHODS

The experiment was conducted during 2001 cotton growing season at
Sakha Agricultural Research Station, Kafr EI-Sheikh Governorate, to
determine the efficiency of certain chemical treatments against cotton whitefly
Bemisia tabaci, and their associated natural enemies. The field was cuitivated
with Giza 86 cotton variety. Every compound treatment comprised 4 replicates
1/100 feddan each. Plots were isolated from each other by unplanted
corridors (in width). The chemicals were sprayed once on August 2001.
Samples of 30 cotton leaves were randomly collected from the inner rows of
each plot including the untreated check to estimate the population counts of
whitefly. The upper and lower surfaces of the leaf were inspected immediately
in the field and the number of adults were recorded. The same samples were
taken to the laboratory to count the number of alive immature stages of
whitefly using binocular microscope. Sampling and counting were made just
before treatment, then after 2, 5, 10 and 15 days of spraying. Percent of
reduction in infestation was estimated, using Henderson and Tilton (1955)
equation, to determine the initial effect (after 2 days of spraying) and the
residual effect (after the next dates) of the tested compounds.
The chemicals used and their rates of application were as foliows:
1. Buprofezin (Applaud), 5% E.C. at 600 mil/fed. 2-[1,1-dimethylethyl)
iminotetrahydro-3-(1-methyl ethyl)-5 phenyl-44-7, 3-5-thiadiazin 4-one).
2. Diafenthiuron (polo), 50% E.C. at 300 g/fed, N-[2-6 bis) (1-methylethyl-4-
phenoxyphenyl]-N-(1,1-dimethyloethyl) thiourea.
3. Imidaclopird (Confidor). 35% SCa dintro methelein derivative = 1-(6
chloro-3-pyridinyl) methyl-4, 5-dihydro-N-nitro-1H-imidazole-2-amine, at
75 ml/100 L.
4. Triazophos (Hostathion): 40%, EC an organophosphate compound =C,
0O-diethyl 0-1-phenyl-1-H-1,2 4-triazol-3-yl phosphosothioate, at 1 litre/fed.
5. Thiamethoxan (Actar): IGR 25% WG at 20 gm/100 L.
8. Imidacloprid (Best): IGR 25% WP at 75 gm/100 L.

RESULTS AND DISCUSSION

Data in Table (1) show the effect of the six tested compounds
sprayed on cotton plants, against mature stages of 8. tabaci as initial and
residual activity. Concerning the initial effect (during the first two days after
spraying), Confidor was the most effective toxicant giving 81.8% reduction in
infestation. The other chemicals induced 80.6 to 64.7% reduction and could
be arranged descendingly according to their initial activity as follows: Best
(80.6%), Triazophos (75.5%), Diafenthiuron (72.4%), Burprofezin (70.5%),
Thiamethoxam (64.7%). On the other hand, Confidor and Best showed the
longest residual effect (during the next 13 days post treatment) recording 71.5
and 67.5% reduction in mature population, respectively. The descending
order of residual activity of the rest toxicants was Burprofezin (61.8%),
Thiamethoxam (53.6%), triazophos (48.9%) and Diafenthiron (47.6%).
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Table {1):Effect of various pesticides against mature stages of whitefly
B. tabaci at the tested rates during 2001 season.

No. of whitefly mature stages/120 % reduction Resid-
Traatment Rate/fed. [ leaves. ual General
e * | Before| 2 5 10 | 15 K 5 10 | 15 effect | Mean

spray | days | days | days | days days | days | days
Imidacloprid 76 gm/100 L 737 157 | 199 | 197 | 128 |80.§ 73.1 | 65.7 | 63.7 | 675 70.8
IConfidor [75cm3/100 L| 740 148 | 178 | 156 | 122 81.8/ 760 (73.0| 655 | 715 741
Buprofezin 600 cm3/fed.| 642 208 | 182 | 200 | 143 [70.5 71.8 [ 60.1 | 53.4 | 61.8 64.0
[Thiamethoxam [20 gm/100 L 675 261 | 284 | 253 | 159 B4.7] 58.1 | 519 | 50.7 | 53.6 56.4
Diafenthiuron 300 gm/fed. 492 149 | 192 | 213 | 148 [72.4/ 61.1 [ 445 | 371 47.8 53.8
[Triazophos 1 L./fed. 487 131 | 175 | 198 | 152 [75.5( 64.2 [ 47.9 | 34.7 | 489 558
Untreated - 477 523 | 479 | 372 | 228

Table (2):

Effect of various pesticides against immature stages of
whitefly B. tabaci at the tested rates duriiig 2001 season.

No. of whitefly mature stages/120 o% reduction Mean of|Gene-
Treatment | Rate/fed leaves. residual| ral
* | Before| 2 5 10 15 K 5 10 15 effect |mean
spray | days | days | days | days days | days | days
Imidacioprid 75gm/100 L | 6§62 140 | 218 | 190 | 98 | 827 (656 (659 | 651 655 | 69.8
IConfidor 75cm3MQ0L| 577 131 | 128 [ 170 | 92 | 842|803 |703|680| 729 |757
Buprofezin 600 cm3/fed.| 458 161 86 144 | 69 |75.41(83.32(68.18| 69.8 | 73.77 |74.18
[Thiamethoxam [20 gm/100 L 571 187 | 246 | 211 | 106 | 77.3 [ 61.7 [ 62.7 | 62.8 | 62.40 | 66.1
Diafenthiuron {300 gm/fed. 468 155 | 117 | 215 | 83 (77.0| 778 (53.6 (645 653 | 68.2
[Triazophos 1 L./fed. 428 149 | 151 | 192 | 90 | 75.8 | 68.7 | 54.7 | 57.9| 60.3 | 64.3
Untreated - 453 653 | 510 | 449 | 226
Table (3): Number of natural enemies per 100 cotton plant.
Before spr: After spray
Treatment | Ratelfed. PraY ™5 days 5 days 10 days | -15 days
TS|AP| T [TSIAP|T[ TS |AP| T [TS|AP| T |TS|AP| T
Imidacloprid 75gm/100L 11| 6 |17 1 [ 3([14] 10 3113| 8 S| 11113 1 14
Confidor 75ecm3/100L (14|11 125 (8 (1|9 10 J (13(4 (6 (10 8 1 9
Buprofezin 600cm3ffed. |11 |11 ] 2217|522 5 6 |11 | 5§ 1 6 8 5 (13
Thiamethoxam| 20 gm/100 L 9112|211 96|15 9 7116 | 7 3 |10]| 9 4 |13
Diafenthiurcn | 300 gm/fed. 17| 8 |25 |7 |3|10| 8 7 115| 8 I (1] 7 4 |11
Triazephos 1 L./fed. 181129527 6 3|19 |11 4 (15| 7 |7 |14
Untreated - 6 114]20)12]8 /20 11 5/16 ] 6 | 2 8 |10 4 |14
Where

TS = true spider

(AP= another predators (Coccinelia undecimpunctata, Chrysoperla carnea, and Paederus
alfierii.

Regarding the effect against the immature stages, data in Table (2)
showed that Confidor recorded the highest initial reduction (84.2%) followed
descendingly by Best (82.7%), Thiamethoxam (77.3%), Diafenthiruon
(77.0%), Triazophos (75.8%), and Burprofezin (75.41%). Meanwhile,
Burprofezin recorded the highest residual activity (73.77%), followed
descendingly by Confidor (72.9%), Best (65.5%), diafenthiruon (65.3%),
Thiomethoxam (62.4%) and Triozophos (60.3%).

These results are in harmony with those of Nassef (2002) who found
that alternative insecticides or that belonging to new chemical groups
(dinitromethelin derivative) were effective for controlling whitefly B. tabaci. The
results of Wiliams et al. (1997) indicated that B. tabaci populations throughout
Arizona are susceptible to Confidor during 1995 and 1996 cotton seasons.
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Data presented in Table (3) elucidate the side effect of the tested
compounds on natural enemies when sprayed on cotton plants for controiling
mature and immature stages of whitefly. Data indicated that the population
density of true spiders was high than the other studied natural enemies
(Coccinella undecimpunctata, Chrysoperla carnea and Paederus alfierii). All
tested compounds had no clear effect on all tested enemies.

REFERENCES

Akey, D.H.; C.D. Cbu and T.J. Henneberry (1992). Efficacy of the insect
growth regulator, buprofezin and the insecticide, amitraz Against the
sweetpotato whitefly on cotton at Maricopa. Az. 1991. Cotton. A
University of Arizona Report, p., 91: 165-170.

Awad, M.F.; A.M. Hamid; A.A. Karkor and A.R. Farag (1996). Suppression of
whitefly population by application of certain synthetic pyrethroid
insecticides and their effect on bollworms in cotton fields. Egypt. J.
Appl. Sci., 11(4): 284-298.

El-Hamady, S.E.E:. (1997). Pesticidal efficiency and mammalian toxicity of
abamectin applied at different ﬁeld concentrations to control certain
pests on some vegetables 7™ Nat. Con. of Pests & Dis. of Veg. &
Fruits in Egypt; Abstracts 18.

El-Khawalka, M.M.; 1.G. Mohamed; H.LH. Omar and M.A.E. El-Bessony .
(1996). Effect of different rates of the oil spray, natural on the
population density of various stages of the whitefly, Bemisia tabaci
(Genn) and virus symptoms on tomato plants. Alex. Sci. Exch., 17(3):
277-281.

Henderson, C.F. and F.W. Tilton (1955). Tests with acaricides against the
brown wheat mite. J. Econ. Ent., 48: 157-161.

Korkor, A.A.; M.Z. Awad; A.M. Hamid and M.B. Abo-Salem (1995). Screeing
of some insecticides against bollworms and whitefly attacking cotton
plants, Com. in Sci. and Dev. Res. No. 745, 50: 141-157.

Nassef, M.A. (2002). Comparative toxcities of selected pesticides to the
whitefly, Bemisia tabaci (Gennad.) infesting cotton plants. J. Agric. Sci.
Mansoura Univ., 27(1): 683-689, 2002.

Ohno, L. (1992). Whiteflies problem in the United States of America Japan
Pesticide Information 60: 19-20.

Perkins, H.H., Jr. (1987). Sticky cotton, pp. 53-55-in Proc. Western Cotton
Prod. Conf Phoenix, A7.

Radwan, H.S.; M.H. El-Labany; JA. Ammar; M.S. Abd EI Fattah and H.l.H.
Omar (1985a) Complementary action of two insect growth regulators
and some certain pesticides against cotton whitefly Bemisia tabaci
(Genn.). The 6™ Arab. Pesticides Conference, Tanta Univ.

Radwan, H.S.; M.H. El-Labany; A. Ghattas; M.S. Abd El-Fattah and H.I.H.
Omar (1985b) Field evaluation of different pesticides against dlfferent
developmental stages of Bemisia tabaci (Genn.). The 6" Arab.
Pesticides Conference Tanta Univ. 405-411.

1422



J. Agric. Sci. Mansoura Univ., 28 (2), February,"2003

Radwan, H.S.A.; G.E.S. Abo EI-Ghar; M.H. Rashwan and Z A. El-Barmawy
(1990). Impact of several insecticides and insect growth regulators
against the whitefly Bemisia fabaci (Genn.) in cotton fields. Bull. Ent.
Soc. Egypt. Ser., 18: 81-92.

‘Williams, L.; T.J. Dennehy and J.C. Polumbo (1997). Defining the risk of
resistance to Confidor in Arizona populations of Whitefly. Proc.
Beltwide Cotton. Conf. New Orleans, U.S.A., 2: 1242-1246.

m_r.*xuu_m Jdoia A el LLAN e cls pall pangd a1 8l
L Lalaall 4 gual)

dda daaa BIAE = g daal Gl Gem = iyl Cuia 5500

Lol )30 Qgagdl 38 ja - Sl Ly &gy dga — L gy Anae

dJJ_J“dJ\__\yl_)ﬂJu)ﬂhauhd))“u_,;J‘dauwn\»g\_)al‘,a
ot sbimpll LLAN ALASY 2 o ZISH Y1 o dabadd il al e Bl D N,
& ey O—5SD Sillafia (e (il Alaatcall SUSHal el oY e o) i haill Jgia
O (A LYY uBiae s S iR e S ey ¢ Ay guaall Ay ) ghon gil Cilagpall Ao gena
Aabiadl 4y el lacYl o gulad 580 Ay Sy . gaill ciladaia g

Ay oS (S 5e (3l TS il Pl il 5N Cinaa
LS il Je (pelisd %AY,Y ¢ %AE,Y) Adadd e pn ¥ a5 0 s Slel Lkel
3310 my (il Ll Lol mis A (lob 35b 502 oS S pa e S e
Gy 92 € S pa (o SN (e gty WS i D o (URliad %YYL ¢ %YY,YY)
D aSY ) dall Al el (BN Yy A0l B e JS (B mid A el e
c%V\,°)ca._a__)‘,in5.\L|Y|“_jrﬂ__[\_,'(%A e %A A)ual.'h.i"glu‘sguao)maui
wﬂ#@“_ﬁ&\@&_’(ﬁ'\VO

J%'\ZV)waﬂoab¥|@u&jm»j)muhSﬂuéumﬂbj
cBl Y S iy (%A B %EY,T) e el A £ T il Wiy (% V0,0

S jall agea 8 ADU Labiadll 4y gall elae) Jo oiladl 50 iy,
uJ‘*JJAF3JJJ4°UJlJUtF“”9iﬁ&d'u‘dsu*=c~41.xi=H3u%eJ')§$J

1423





