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ABSTRACT

The effects of fenazaquin (a conventional acaricide), challenger (a natural
product isolated from a fermentation culture of Streptomyces fummanus), abamectin
(a natural product produced by the soil microorganisms Streptomyces avermiti/is) and
azadirachtin (a natural product from neemplants), were evaluated against
Tetranychus urticae infesting soybean, Glycine max, in Assiut Governorate during the
summer seasons of 2005 and 2006. The side effects of these materials on T. urticae,
associated predators, Euseius scutalis (a predatory mite) and Chrysoperia carnea (a
predatory insect) were also evaluated.

The obtained data revealed that azadirachtin was the most potent compound
introducing the population size of T. urticae after two seasons. The general mean
reduction percentage was 89.31%, followed by abamectin and challenger (86.01 and
70.98% respectively). However, fenazaquin demonstrated low reduction percentages
(60.57%). The tested biopesticids were successfully controlled the number of T.
urticae pest, and they could arrange in descending order of azadirachtin > abamectin
> challenger > fenazaquin.

Challenger and abamectin demonstrated an acceptable toxic effect on E.
scutalis. The general mean reduction percentages were almost 36%. The side effect
of the tested acaricides against the predatory mite, E. scutalis could be arranged in
ascending order of abamechtin < challenger < azadirachtin < fenazaquin. The
reduction percentages were 35.92, 35.99, 41.33 and 50.60%, respectively. The least
toxic compound against C. carnea was abamectin, while the most toxic one was
fenazaquin; they reduced the predator populations by 29.91 and 45.37% respectively.
The general mean reduction percentages in both seasons could be arranged in
ascending order of abamectin < azadirachtin < challenger < fenazaquin.

In conclusion, azadirachtin, and abamectin can be applied effectively against
T. urticae with minimal impact on the non-target organisms, i.e. the phytoseiid mite E.
scutal/is and the thysanopterous insect C. carnea. They may be classified as IPM-
compatible acaricides in the integrated pest management programms against T.
urticae infesting soybean.
keywords: Biopesticides, predatory mite, predatory insect

INTRODUCTION

Pests may be controlled using either chemical pesticides or
biopesticides. However, because of their broad spectrum of activity, chemical
pesticides may destroy non-target organisms such as beneficial insects and
parasites and predators of destructive pests. Additionally, chemical pesticides
are frequently toxic to animals and humans. Furthermore, targeted pests
frequently develop resistance when repeatedly exposed to such substances.
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Biopesticides make use of naturally occurring pathogens to control insect,
fungal and weed infestations of crops. An example of a biopesticide is a
bacterium which produces a substance toxic to the infesting pest A
biopesticide is generally less harmful to non-target organisms and the
environment as a whole than chemical pesticides (Brar et al., 2006).

Tetranychid mites are considered one of the major pests causing
considerable damage to vegetable and horticulture crops. The two-spotted
spider Tetranychus urticae Koch is the most economically important mite
species of wide spread nature in Egypt (Omar & El-Khateeb, 2002).
Fernando et al. (2008) found that T. urticae were not able to process or
hydrolyze CrylAb, suggesting that the toxin passes through the prey to the
third trophic level undegraded, thus presumably retaining its insecticidal
properties.

Therefore, the present work aimed to evaluate the efficacy of some
biopesticides, i.e. abamectin, challenger and azadirachtin compared with a
conventional miticide fenzaquin against T. urticae and their side-effect on the
predaceous mite Euseius scutalis, Athias-Henriot, (Acari: Phytoseiidae) and a
predaceous insect Chrysoperla camea Stephens (Neuroptera: Chrysopidae)
on soybean plants during two successive seasons 2005 and 2006.

MATERIALS AND METHODS

Soybean (Glycine max) was planted in 20/4/2005 (1st season) and
23/4/2006 (2" season), at Assuit Governorate. The experimental area was
divided into equal plots of 35 m2 (7x5 m) with four replicates. Treated and
untreated plots were arranged in a complete randomized block design,
receiving routine agricultural practices. The tested materials were as follows:
(1) Abamectin (Vapcomic 1.8% EC at the rate of 40ccl/ 100 liter water), a
natural product produced by the soil microorganisms Streptomyces
avermilills. (2) Azadirachtin (Neemazal 5% EC at the rate of 300cc/ 100 liter
water), a natural product from neem plants. (3) Challenger (36% Sc at the
rate of 40cc/ 100 liter water), natural product isolated from a fermentation
culture of Streptomyces fummanus, (4) Fenazaquin (Pride 20% EC at the
rate of 60 cc/100 liter water), a conventional acaricide, and (5) Untreated
plots for comparison (control).

Each material was sprayed on 5/6/2005 in the 15t and on 8/6/2001 in
the 2 season (45 days after plantation) by using a sprayer equipped with
one nozzle. Used materials were diluted with water at the rate of 200
liter/feddan (4200m2). Samples of 20 leaves were picked randomly from each
plot, before spray and after spraying by 3, 10, 17 and 24 days. The leaves
were transferred to the laboratory in paper bags and examined by using
binocular microscope. The active individuals (moving stages) of both
phytophagous, T. urticae koch and predaceous, E. scutal/is were counted at
two square inches; one from the upper and the other from the lower surface
of each leave. The numbers of the insect predator C. camea Stephens were
directly counted in the field on 20 leaves randomly from each plot. The
average number of mites and insects in treated and untreated leaves were
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counted and the reduction percentages were calculated according to
Henderson and Tilton (1955) equation. Data were analyzed by using analysis
of variance (ANOVA) test.

RESULTS AND DISCUSSION

In general, data shown in Table (1) indicated that all tested materials
were significantly effective against T. urticae compared to the untreated plots
(control). However, the used materials were more effective in controlling
mites infesting soybean plants in 2005 than in 2006. This may be attributed to
the variations in the levels of infestation during the experimental periods,
231.25-256 individuals /20 leaves in 2005 and 348- 361.25 individuals /20
leaves in 2006. The field tests in 2005 showed that azadirachtin and
abamectin were the most potent compounds in reducing the population size
of T. urticae after 3 days from application, their reduction percentages were
94.65 and 90.36 %, respectively. They were followed by challenger since its
reduction value was 82.18% (Fig. 1). However, the biopesticid fenazaquin
was the least effective one (74.52 reduction percent). After 10 days,
azadirachtin demonstrated the highest significant reduction in the numbers of
T. urticae moving stages (91.46%), followed by abamectin (86.56 %).
Fenazaquin was the least effective one (65.52%). Azadirachtin still the most
potent material after 17 days from application, it reduced the population size
of T. urticae by 87.37% and abamectin came next (84.07%), fenazaquin was
the least effective one (59.53%). After 24 days, the previous trend was
existed, since azadirachtin showed the most significant reduction in the
numbers of moving stages of T. urticae (82.65%), abamectin was next
(78.65%) followed by challenger (57.33%) and fenazaquin came in the back
(42.0%). After the evaluation period (24 days) the used acaricides can be
statistically arranged into three groups:(1) azadirachtin, was high effective in
controlling T. urticae. The mean reduction percentage of mite populations
was higher than 85%, (2) abamectin and challenger were effective in
controlling T. urticae since the reduction percentage ranged from 70 to 85%
and (3) fenazaquin was low effective in controlling T. urticae since the
reduction percentage ranged from 60 to 70%. Also, the results of field tests
carried out in 2006 showed the same trend obtained in 2005 (Table 1).
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Table (). Mean No. of T. urticae motile stages/ 20 soybean leaves as affected by some biopesticids
under field conditions during the growing season of 2005 and 2006
Periods after spraying (days)
Before 3 10 17 24 Mean
spraying Reduction Reduction Reduction Reduction Reduction Reduction
No. % No. % No. % No. % No. % No. %
2005 | 256.00 | 4950 | 7452 | 59.25 | 6552 | 6300 | 5953 | 7400 | 4200 | 6144 | 6039 788 | a5
2006 | 35300 ) 8350 | 7334 | 9400 [ 6766 | 9950 | 5550 | 10025 [ 4647 | 9431 | 60.74
Chllenger 2005 | 24450 ) 3625 | 8218 | 4350 [ 7583 | 5125 | 6856 | 57.00 [ 57.33 | 47.00 | 70.97 5713 | 7098
2006 | 358.75) 5650 | 8166 | 6175 [ 7841 | 6475 | 7057 | 8600 [ 5333 | 67.25 | 70.99
Abamectin 2005 | 249.00 | 1925 | 9036 | 2375 | 8656 | 2550 | 8407 | 2800 [ 7865 | 2413 | 8491 715 | w0l
2006 | 359.50 | 2650 | 9138 | 2850 [ 9001 | 3200 | 8543 | 3375 | 8165 | 30.19 | 8.12

2005 | 23125 | 1150 | 9465 | 1625 | 9146 | 2175 | 8738 | 2450 [ 8265 | 1850 [ 89.04

General mean

Treatment | Year

Fenazaquin
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o |25 [ 2875 [0 | Tanso | |0 ™ [ ™ [wosa| ™ | -~
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Fig. (1): Reduction percentage of T. urticea in relation to spraying time
of used biopesticides

Integration of the data presented in Table (1) shows the general
mean of reduction percentage in T. urt;cae moving stage after two evaluation
seasons. It can be concluded that the tested biopesticids were successfully
controlled the number of T. urticae pest, and they could arrange in
descending order of azadirachtin > abamectin > challenger > fenazaquin. The
aforementioned results agreed with those obtained by Szwejda (1993). He
reported that the two spider mites T. urticae and T. c;nnabar;nus were of
economic importance in Poland. In his experiments with chemical control on
both spider mite species, the following compounds gave the best results:
fenpyrad, acrinatrin, difenthiuon and abamectin. The mortality reached more
than 98%. El-Adawy et al. (1995) tested eleven acaricides from different
chemical groups and the entomopathogenic fungus; B. bassiana against T.
urticae infesting cucumber under plastic house conditions. They found that
chlorfenapyr, abamectin, fenpropathrin, azocyclotin, propargite (Acargite),
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propargite (comite), fenpyroximate and fenazaquin reduced the infestation by
(71.25- 80.38%), whereas hexythiazox, bromopropylate and ethion reduced it
by (61.25-62.87%). B. bassiana resulted in 80.86% reduction in the mite
population.

Sundaram and Sloane (1995) investigated pure azadirachtin-A (AZ-
A) and 4 neem-based formulations, Margosan-O (RH), Azatin (MO), RH-9999
(PT) and Neem PTIEC4 (AT) containing the insecticide isomer for their
repellency, toxicity and oviposition deterrence against T. urticae. They found
that the deterrent and biological effects decreased in the order AT> PT> MO>
RH> AZ-A. Ryabchinskaja et al. (1996) found that the preparation of the
avermectins group, phytoverm, was highly effective against T. urticae. The
maximum reduction in its population was 93.1 % 4 days after treatment when
phytoverm was applied at 2 liter /ha. Kandybin and Smirnov (1996)
mentioned that sue of Actinine, a novel bioacaricide based on Streptomyces
is effective and ecologically safe to tetranychid control.

The data shown in Table (2) revealed that that all tested materials
reduced the number of the phytoseiid predatory mite, E. scuta/is, this
reduction was not significant. In season 2005, the mean numbers of predator
were 6.5, 7.56, 8.81 and 9.38 individuals/20 leaves for fenazaquin,
challenger, abamectin and azadirachtin, respectively. In untreated plots the
number was 14.19 individuals/20 leaves (Fig. 2). In season 2006, the mean
numbers of predator were 33.25, 39.38, 33.81 and 37.69 individuals/20
leaves for fenazaquin, challenger, abamectin and azadirachtin, respectively.
In untreated plots the number was 56.06 individuals/20 leaves. In season
2005, the side effect of the tested acaricides against the predatory mite, E.
scutalis could be arranged in ascending order of abamechtin < azadirachtin <
challenger < fenazaquin. While in season 2006, the side effect of the tested
acaricides against the predatory mite, E. scutalis took ascending arrange in
order of challenger < azadirachtin < fenazaquin < abamechtin.

The side-effects of the tested acaricides against the predatory insect
Chrysoperla carnea are presented in Tables 3. The obtained data reveal that
all tested biopesticides significantly reduced the predatory insect in both
seasons. The mean numbers of C. carnea were 27.13, 31.88, 33.0 and 32.44
individuals/20 plant leaves in the 1st season and they were 15.81, 13.94,
22.44 and 24.25 individuals/ 20 plant leaves in the 2nd season for
fenazaquin, challenger, abamectin and azadirachtin, respectively. The
general mean of C. carnea numbers for both seasons were 21.47, 22.91,
27.72, 28.34 and 37.06 individuals/ 20 plant leaves for fenazaquin,
challenger, abamectin, azadirachtin and control, respectively. The least toxic
compound against C. carnea was azadirachtin, while the most toxic one was
fenazaquin(Fig. 3). The general mean reduction percentages in both seasons
could be arranged in ascending order of abamectin < azadirachtin <
challenger < fenazaquin (Table 3).
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Table (2). Mean No. of Euseius scutalis matile stages/ 20 soybean leaves as affected by some biopesticids
under field conditions during the growing season of 2005 and 2006

Periods after spraying (days)

| General mean

Treatment | Year Before 3 1) 17 U Mean
spraying \o Reduction \o Reduction \o Reduction o Reduction \o Reduction \o Reduction
' % ) % ‘ % ) % ' % ' %
Fanazauin 2005 | 1925 | 550 | 420 | 600 | 5217 | 700 | 6833 | 750 | 6781 | 650 | 5813 wss | 5060

2006 | 5125 | 3100 | 3609 | 3L75 | 4642 | 3375 | 4614 | 3650 | 4364 | 325 | 407

Chllencer 2005 ) 2200 | 650 | 2464 | 675 | 3851 | 800 | 5864 | 900 | 9585 | 756 | 444l na | B
P oe [ ss0 | 3725 | 178 | w10 | 8 | 05 | SL0 | 450 | A5 | B3 | 2% | '

Abametin 2005 | 2525 | 650 | 1350 | 800 | 1636 | 1025 | 3017 | 1050 | 4089 | 881 | 2148 a3 | B0
2006 | 4925 | 3150 | 3759 | 3200 | 4810 | 3550 | 4556 | 3625 | 4621 | 3381 | M3 ' '

Azadirachti| 2005 | 1975 | 625 | 3495 | 750 | 3866 | 115 | 4778 | 1250 | 449 | 938 | 4159
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Fig. (2): Number of predator mite (E. scutalis) in relation to spraying
time of used biopesticides
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Table (3). Mean No. of Chrysoperla carnea larvae/ 20 soybean leaves as affected by foliar spray with biopesticids
under field conditions during the growing season of 2005 and 2006

Periods after spraying (days)

General mean

Treatment | Vear Before 3 10 17 A Mean
spraying \o Reduction \o Reduction No Reduction \o Reduction \o Reduction \o Reduction
‘ % ' % ' % ' % ‘ % ' %
Fenzaqui 2005 | 4650 | 2450 | 3061 | 2700 | 3419 | 2825 | 3471 | 2875 | 4009 | 2713 | 3490 o | me

2006 | 2225 | 1125 | 6835 | 1600 | 5831 | 1625 | 5996 | 1975 | 5758 | 1581 | 610

Chllrger 2005 | 4900 | 2900 | 1345 | 3025 | 2231 | 3400 | 1719 | 3425 | 2479 | 3188 | 1044 0y | 53
2006 | 1850 | 1075 | 7486 | 1400 | 6967 | 1500 | 60.27 | 1600 [ 7143 | 133 | L3 [ '

Abnectn 2005 | 4725 ) 3150 | 935 | 3325 | 1765 | 3350 | 2032 | 35| 285 | B0 | 192 an | no
2006 | 2375 | 1900 | 4295 | 2200 | 3882 | 250 | 408 | %625 | 308 | 244 | 4060 | '

ncadirachtn 2005 | 4050 | 3125 | 2292 | 3200 | 3207 | 3225 | 3508 | 3425 | 3784 | 44| 3198 wu | nu
1 2006 | 2500 | 2075 | 3442 [ 2400 | 2974 | 2500 | 3079 [ 2125 | w4 | w5 030 | T '

Untreated 005 | 4625 | 30 4.2 4350 825 2.3 0
2006 28'00 28.25 " 30'50 m 32'25 m 37‘00 m 32.00 " .
2005 168 112 " 120 m 129 m 128 m 125 " m m
LS00 e T T T T s | o | ™ Ton | = [ = [ =

—{J— Fenazaquin —/x— Challenger - -X - Abamectin —O 1

33
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24
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Fig. (3): Number of predator insect (C. carnea) in relation to spraying time
of used biopesticides

In this respect, Tzeng and Kao (1996) revealed that the green lacewing
Malladabasalis larvae are polyphagous predators which are mass-reared in the
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laboratory and used for the control of T. urticae on strawberry in Taiwan. They
tested the toxicity of 23 pesticides commonly used to control pests on strawberry
and other crops. Results revealed that 6 acaricides: hexythiazox, fenbutatin
oxide, chinomethionat, fenpyroxi mate, fenothiocarb and abamectin were
harmless (<50%) to the larvae of M. basalis. Badawy and El-Arnaouty (1999)
found that organophosphorus iseciticides were more toxic than carbamates and
biocides against third- instar larvae of Chrysoperla carnea. . Percent moralities
were low namely 7 and 40% for pirmicarb and carbosulfan, 4 and 7% for M-Pede
(an organic insecticide based on potassium salts of fatty acids) and abamectin,
11 and 9% for Dipel (Bacillus thuringiensis var. Kurstaki) and Biofly
(Beauva'iabassiana). They suggested that pirimicarb, natural insecticides and
biocides may be useful in integrated pest management programs. Markandeya
and Divakar (1999) mentioned that azadirachtin is well known for its effect on
pest species, but information on its effects on bioagents is scanty. Therefore,
they evaluated a commercial neem formulation (Margosom 1500 ppm) in the
laboratory against two parasitoids; Trichogramma chilonis and Bracon breviccrnis
and two predators, the wolf spider Lycosa pseujo annulata and the predatory
beetle Menochilus sexmaculatus. They found that margosom was safe to all the
four bioagents studied.
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