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Abstract

This study was conducted to evaluate the toxicological
effect of LCsy Hexaflumuron 10% EC on eggs of the predator mite,
Eusejus hutu (Pritchard & Baker) when fed on the Tetranychus
urticae Koch as a prey under laboratory conditions at 25 1 °C and
65-70% R.H. Also, biological effect on different developmental
stages of this predator emergence from treated eggs was recorded.
Data proved a prolongation in the duration of different predator
stages and fecundity, the larvae, protonymph and deutonymph
stages lasted 3.76, 5.13 and 3.11 days/ female/ F1, and 4.1, 3.7
and 4.2 days/ female / F2, respectively, compared to 1.25, 1.49 &
2.73 days in control, while males averaged 2.23, 3.83 &3.93 days
in Fland 3.23, 3 & 3 days in F2 compard to 1.55,1.48 and 3.23
days, in control.The longevity of predaceous mite under
experimental conditions was found 36.5 &10.39/days for female &
male in F1 and 44.5&8.6 days in F2 respectively compared to
31.0&6.58 days in control. On the other hand, food consumption of
immature stages of £ hutu predator for two generation F1 &F2
averaged 9.5 & 9.13 prey/ ¢ and 7.9 & 8.2/prey &, respectively,
compared to 15.1 &10.02 prey/, in control.

INTRODUCTION

The phytophagous mite (7etranychus urticae) has a worldwide distribution and
infest over 150 agriculturai crops including major food, fiber crops and crnamentals
(Bolland et al, 1998). Recently, it has described as a cause of occupational allergic
disease (Delgado et al, 1997)

Acaricides has been appiied to control the two spotted spider mite (Dekeyser
and Downer, 1994 and Nauen, et al, 2001).), however the extensive use of chemical
pesticides in pest control resulted in some problems such as pollution, increasing the
pests’ resistance and destroying predators. Therefore, a new approach is to use
substances that affect pest growth and development, these substances are insect
growth regulators (IGRs) which receiving more practical attention to provide safer
foods and cleaner environment (El-Barkey, 2009). These substances were found
effective against insect pests and mites infesting field crops but it might affect
beneficial species (Goktay and Kismali 1990). The predaceous mites are considered

one of the most important natural be‘neficial species of several phytophagous mites
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and other pests on various crops where, Swseiss fudy has found commercially

available in the world as a control agent for differeint pests on differant crops.

Therefare, this research was conducted to examine the effect of Hexaflumeron
({IGRs) compound on some biological aspects of the predator mite Euseius fuiw o
understand its role, as a natural enemy of insect pests in cotton fields,

MATERIALS AND METHODS

Laboratory experiment:
Insecticide used:
Trade name: Consult
Hexaflumuron 10 % (benzoylphenyvlurea chitin synthesis inhibitors;
1-[3, 5-dichlorg-4-(1, 1, 2, 2-tetrafluoroethoxy] phenyl]-3-(2, 6-difluorobenzoyll urea
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Hexaflumuron was dilufed with water in a series of concentrations {6.25, 3.12, 1.56,
0.78, 0.375 and 0.187 ppm).
Rearing the prey:

For establishing a oolony of the two spotted spider mite 7. wivcae in the
laboratory, the technique of Guirguis ef &/ (1977) was employed. The stack cufture of
the mity was collected from castor been leaves invested with the nite. The colony
was reared in the Yaboratory of Plant Protection Research Institute, under laborafory
candilion of 25+1°C and 65+5% R.H.

The feimales of 7. urticae which used as a prey, ransferred by a fine brush (o surfaces
of caskor been ieaves. each leaf was placed on moisten cotton wool in Petri dish lined
with water.

Rearing the predator

For establish a colony of the predator mite Luseus Auiw in the laboratory, the
original samplez of the predator mite was collected from caster been leaves. The
colony was reared in the laboratory of Plant Protection Research Institute, Agricultural
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Researmh Center, and Gi2a, Egypt. Adult lemales of the predator £ Hidy mite were
transfarred by a fine brush to upper surfaces of castor been leaves. The leal was
placed on waler saturated cotton wool in Petri dish. The lfemales were allowed o lay
eggs for 2-3 hours and then removed. Obtained eggs were used (o {reat by 1GR

COMpound,

Lakent effect of HexaAumuron 10% LC50 on the biological parameters of £,
hutu
To determine the LC:; of Hexaflumuron on egg and the subsequent progeny

af E. hutu, agueous dilubions were freshly prepared and checked in pilol
experimant, The eggs were sprayed by the prepared concentrations (3.12, 1.56,
1.01, 0.78, D.37% ,0.187 &0.093 ppm), then held in open air for 1-2 hours to allow
drying. Three replicates were teskedf concentration, each replicate contains 30
eqggs.In addition, tiree replicates were sprayed by water and used as control. The
treated and Lhe untreated were kept at the same controlled conditions of rearing. The
percentage  of hatchability! concentration were estimated, and the LC30 was
calculated using proban software,
Rearing the predator mites treated by LCs, of Hexaflumuron (1.01ppmt}

Sixky individuals mite predator were reared from eggs o maturity on 7. wrifrae as
a prey. Sixty newly emerged mites were placed individually and transferred by a fine
brush on surfaces of castor been leaves, Each lealf was placed in Patri dish lined with
water saturated cotton wool. Sufficient numbers of the two spoted spider mite 7,
urticae were offered daily unlil the end of larvae, protonymph and deutonymph
stages, aftor that, these adult females and makes were sexed and offered daily with
the prey. The number of 7. wriicae were recorded daily., Also, the numbers of
deposited eggs and the hatchability peri:entage were counted as well as pre
avipostion, -ovipostion, post ovipostion, longevity and food consumptions of females
and male were estimatad,
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10% EC on different developmental stages of the predator imite, fuseitss Aoty
{Pritchard & Baker) emerged from kreated eggs when fed on the Tafranvofus urticae
Koch as a Prey under laboratory conditions at 25 +1 °C and 65-70% R.H.

days/ lemale and 3&2.9 daysf male when the predator resulted from eggs treated and
reared two generation F1 and F2, respectively, compared with 3.1 &3 days for

untreated mal: and female, respectively.

Table 1. Developmenk of immature stages of Suseiys Auty mite result from treatadd

This Study was conducted to evaluate biological effects of LC.. Hexaflumuran

Incubation period
Data presented in Table {1] reveled that the incubation period lasted 3,18 & 3.1

eqqs and reared for bwo generation on 7. orffcae at 25+1°C and 65-70
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ASPECTS OF THE PREDATOR MITE ELISETLS HETLS
(PRITCHARD B BAKER}

RESULTS AND DISCUSSION

resulted from treated eggs (FL} prolonged to 3.76 &2.23 days, while when the larvae

It was observed that the average duration of the female and male larval stage

R.H. __
Duration days + S.E. !
Stages r - L5D -
: F1 F2 Control |
Incubation ]
3.18+0.1 3.10£0.1 3.1940.33 0.761 |
period | |
Larvae 5 3.761+0.12a | 4.10+C.4a 1.2540.092 1 1021 |
-
n Protonymph 5.13+0.34 3.70+0.3 149+0.19 1 0.683
C
i3 Deutonymph | 3.11+0.48 | 4.20+0.3 2,73£0.15 0.520
1
i Tatal
developmental 15.18+1.2b | 15.10+0.4590 8.5620.9a 2.531
period
Incubation
L 3.03+0G.05 2.9+0.17 3.0+0.0
period
Larvae | 2.2310.1 3.2340.3 1.55+0.13 - 0.964
5 Protonymph 3.8310.8b 3.0+0.3b 1.48x0.15a 0.342
@ Deutonymph 3.93+0.7 3.0£0.2 3.23+0.11 | 051
Total
developmental 13.02+1.44 12.13+0.2 9,26+0.92 2.012 |
period '
Larval skage
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completed to 2™ generation it lasted 4.18 2.23 days compared to 1.25 & 1.55 days,
respectively, in contrel.
Protonymph:

Data in Table (1} indicated that the duration of females and males protonympha!
stage of £, fudu predator proknged to 5,13 & 3.83 days in FL and 3.7% 3 days in F2
mmpared to 1.498%1.48 days/ lemales and makes, respectively, I control.
Deutonymphal stage:

Results in Table (1) recorded that the deutonymphal stage of £ fudfu predator
resulted rom treated eggs (F1) 3.11& 3.93 days/ female and male, while it lasted 4.2
&3 days f female and male in F2 compared to 2.7383.23 / famale and mala,
respectively, in conkrol.

Developmental time of spider ling stage:

The observed results documentad that the durabon of all developmental stages of
the predatory mite, £ huty was affected significantly by LG, concentrations, as il
profnged during the first and second generation when compated o control (Table ).

i ndi

Data in Table {2) showed that the pre-ovipostion, ovipostion and post ovipostion
periods of mite resulted from eggs treated with LG, of Hexaflumuron {1.01ppm} and
reared for two generation F1 and F2 averaged ¥1.1, 21.0 &5.5 days in F1, while, i
2™ generation this period were found 28.3, 14.5 & 1.5 days, compared to untreated
which recorded 5.6, 18.386.5 days, respectively. :

Table 2. Effact of Hexaflumeron on longevity and fecundity of the mite al
25+1°C and £5-70 %% R.H

Owlpeshignal period FecLndity Loy b
Mean na. :
Pre- Post- Pt .!
Dyipaslion ol i
O [ ovlposhon hatchabllity |
eggﬁf:"_\ _ J
1
FL 11,0405 21.0+0.6 5,54 0,2% 126317 a8 365x].28 10294035
F2 28.34)0.02 14,53+4.4 2.5+1.4 10.3+).2 20 44.5+7.4 | B, 134081 I
Control 5.65+0,1 18.3£0.17 | 654014 30321 oy 31.040.48 B.TAL(R.6
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Mumber of deposited eggs/iemale:

Data in Table {2) revealed that the average number of deposited egas by the
lemales of £ A e predalor resulted from treated eggs and led on 7o orticae o0
259C and o0-?0 % RH. was L2.6 eggs in F1 and 10.3 eggs in F2 compared o 303
eggs/ female in control
Female and male longevity:

The langevilty of predaceous mite under expenmental conditions was found 36.5
B10.39/days lemale & male m F1 and 94.588.6 days in F2 compared to 31046 58
davs in control (Takle, 7).

Food consumption of the £Auin mie predator resulted (rom treated eggs when fed
on the two spotted spider mite species 7. urficae at 25 ©C and 60-70 % R .H.

DCala in Table (3) demonstraled that the total immature stages of £ Aot resultes
from treated eggs and reared for bwo generakion consumed an average 9.5 & 5.13
preyy and 7.9 & 8.2/ ." lor FL &F2 , respectively, compared to 1%.01 &10.02

prey/daily, in control,

Table 3. Food consumption of fuseivs Aufo mite result from treated eqggs and 1rearsd

for bwo gencration on 7. witicge at 25+£1°C and 65-70 % R.H.

Consumption/ day =5.E. ' ‘
| Stoges S I
Larvae 074 L4005 ¢ 060202 L2l 0.013 :
- ! o
E Fratonymih 411078 177 4 0.3h 6.6 = L05a 2,040 :
| Detonvmph 4.7 = 0.8.b LE0lb 7.2z 0.3 111 ;
| Tatal wrmature slage 0.54 + 0.52b 9,13 + 03t 151+ 143 0% 3 W
Larvae 0.5 £ 0.ia 061 £0.2a 0.7+ 0%a n.542 |
L | Frommenanh 16107 3.06 £ (.60 .10+ 38 0.358 i
= o S
| Deutonymph | 38 +020 4570120 5.16 £ .32 .26 '
| L
Total inimarine stage 789 £ 0403 R.24+0.8b, logo2a5p 1.598
: 1
e e e i e i

From the above results, it aould be demonstrated thal LS, concentrabion of
Hexafluomeron affected significantly the duration of all developmental stages aof the
predataory mite, £ M, as they prolonged during the first and second generation in
comparad o control, Similary, scveral authors obtained the same data wsing diflerent
IGRs against many pests Ismail, (19807, Sokar (199%) Shaurub of &f, (1995), Abdel-
Aal, (20033 and Yin ef & (2008) reported Lthat prolonged in the immature stage and
the survival rate.
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