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Abstract

The effects of abamectin, a natural product produced by the soil
microorganisms Streptomyces avermitilis, azadirachtin, a natural product
from neemplants, Beauvaria bassiana, an entomopathogenic fungus, thi-
ocyclam hydrogen oxalate, a product from the marine annelid worm Lum-
brinereis spp. and fenazaquin, a conventional acaricide were evaluated
against Tetranychus urticae infesting cowpea, vigna sinensis, during
2000 and 2001 seasons. The side — effects of these materials on T. urti-
cae associated predators, Euseius scutalis (a predatory mite) and Chry-
soperla carnea (a predatory insect) were also evaluated.

The obtained data revealed that azadirachtin was the most po-
tent compound introducing the population size of T. urticae after two
seasons. The general mean reduction percentage was 80.71%, followed
by B. bassiana and abamectin (77.59 and 76.35% respectively). Howev-
er, thiocyclam and fenazaquin demonstrated low reduction percentages
(55.96 and 52.26% respectively).

Fenazaquin and thiocyclam demonstrated unacceptable toxic ef-
fect on E. scutalis. The general mean reduction percentages were 72.11
and 63.14%, respectively. However, azadirachtin exhibited the lowest
toxic effect (12.35%). The most harmful compound on the associated
predator C. camnea was fenazaquin followed by thiocyclam, they reduced
the predator populations by 54.84 and 44.59% respectively. The most
secure compound was azadirachtin followed by B. bassiana and abamec-
tin, reduction percentages were 18.95, 23.44 and 27.31%, respectiviey.

In conclusion, azadirachtin, B. bassiana and abamectin can be ap-
plied effectively against T. urticae with minimal impact on the non-target
organisms, i.e. the phytoseiid mite E. scutalis and the thysanopterous in-
sect C. carnea. They may be classified as IPM-compatible acaricides in
the integrated pest management programms against. T. urticae infesting
snap bean.

Key Words : Biopesticides, predatory mite, predatory insect.
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INTRODUCTION

Tetranychid mites are considered one of the major pests causing considerable
damage to vegetable and horticulture crops. The two — spotted spider Tetranychus ur-

ticae Koch is the most economically important mite species of wide spread nature in

Egypt.

Pesticides have brought several complications such as environmental pollution,
phytotoxicity to susceptible crop plants and hazards to human and wild-life through
persistent toxic residues. The wide spectrum poisons often induce undesirable side- ef-

fects on beneficial species and non-target organisms.

Consequently, alternatives to chemical control are being urgently sought. The
choice of a suitable pesticide, when in need must be of the least hazard to the natural

enemies (Burges and Hussey, 1971 and Delucchi, 1976).

Therefore, the present work aimed to evaluate the efficacy of some biopesti-
cides, i.e. abamectin, azadirachtin, jojoba oil, Beauvaria bassiana and thiocyclam hydro-
gen oxalate compared with a conventional miticide fenzaquin against T. urticae and
their side-effect on the predaceous mite Euseius scutalis (Athias-Henriot) (Acari: Phy-
toseiidae) and a predaceous insect Chrysoperla carnea Stephens (Neuroptera: Chrysopi-

dae) on snap bean plants during two successive seasons 2000 and 2001.

3 MATERIALS AND METHODS

Cowpea Vigna sinensis was planted in 15/3/2000 (13! season) and 20/3/2001
(2nd season), at Ismailia Governorate (100 km east of Cairo). The experimental area
was divided into equal plots of 21m? for 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 40ml/100 liter water), a natural product prodcued by the soil microorgan-
isms Streptomyces avermitilis. (2) Azadirachtin (Neemazal 5% EC at the rate of
300ml/100 liter water), a natural product- from neem plants. (3) Beauvaria bassiana
(Naturalis — L 2.3X107 conidia/ml at the rate of 300ml/100 liter water), an entomo-

pathogenic fungus. (4) Thiocyclam hydrogen oxalate (Evisect — S 50%*WP at the rate
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of 250g/100 liter water), a product form the marine annelid worm Lumbrinereis spp.
(5) Fenazaquin (Pride 20% EC at the rate of 60 ml/100 liter water), a conventional

acaricide.

Four plots were sprayed with water only as control. Each material was applied

once after 1.5 month from plantation on 1/5/2000 (1%t season) and 5/5/2001 (2@
season) by using a knapsack sprayer (CP-3) equipped with one nozzle. Used materials
were diluted with water at the rate of 200 liter/feddan (4200m2). Samples of 10
leaves were picked randomly from each plot, before spray and then weekly following
application. The leaves were transferred to the laboratory in paper bags and examined
by using binocular microscope. The active individuals (moving stages) of both phytoph-
agous, T. urticae koch and predaceous, E. scutalis 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 10
leaves randomly from each plot. The average number of mites and insects in treated
and untreated leaves were counted and the percentages reduction were calculated by
Henderson and Tilton (1955) equation. Data were analyzed by 1-way analysis of vari-

ance (ANOVA) and means were separated by Student-Newman Keuls test.

RESULTS AND DISCUSSION

Data shown in Tables 1 and 2 indicate that in general, all tested materials were
significantly effective against T. urticae as compared with the untreated control. How-
ever, the used materials were more effective in controlling mites infesting snap bean
plants in 2000. This may be attributed to the variations in the levels of infestation dur-
ing the experimental periods, 59.75-63.25 individuals /10 leaves in 2000 and 70.50-
72.50 individuals /10 leaves in 2001.

The field tests in 2000 showed that azadirachtin and fenazaquin were the most
potent compounds in reducing the population size of T. urticae after one week from ap-
plication, their reduction percentages were 89.28 and 89.12%, respectively. They were
followed by thiocyclam and abamectin (86.92 and 86.32%, respectively). However,

B. bassiana was the least effective (85.44%).



EFFICACY OF CERTAIN INSECTICIDES AGAINST TETRANYCHUS URTICAE

1160

v0'te c0'¢c 0S°1 VAAN" 6¢’ ® 1002

69°€l S0°0 ¥e ds1
8LLI 0g’} oL} 6L°L 14" = 000¢
©/8'G6 BGL'CHL BGZ'E0} B00'68 B0G'8L 00°2L 1002

BLE°06 pajeanun
e/8'¥8 B0G'S6 BG2'/8 B0G I8 BGZ'GL 00°09 000¢
q.e°08 qs.’16 qoo'ece psegl 106°6 SL VL 1002

q.L8'Sy uinbezeusa
qle’}y qoo’i8 qse’ L9 200°G} pse'8 0S°09 0002
q90'6+v 005°98 06204 qoo°Ze posel 0s°¢. 1002

qe6°cy - - weohooly |
qee6'8e 005°89 000°6S qse'gl 000°01} 0019 000¢
VAN 44 900°ce pssle 0G.°0¢ q00°ZI 00'+L L00e

006°02 BURISSEQ EBlIBANREG
09S°L1L 900°52 90S'8} 0g2's} qos’L1 00°€9 0002
00S°1e 8G/'1¢E 805°9¢ pPo0°Lt 9GL'L) gc'cl 1002

005°81 uljyoeiipezy
00G°G I 8g/.°¢e Cl-VAVAY 2002} pos's S2'€9 0002
000°G¢ poS v poo'6e 00S'te 200°Gt 0S°04 1002

089°L2 ujosweqy
0/€°8L posze P00’02 0G/°G} 0Ge0lt GL'6S 0002
ueapy Noom Uiy Noem pig 3eem pug Yoem st BuiAeids

uesul [elausr) Jea A juswyesl|
BuiAerds Jeye spolied alojeg
"100¢ pue

000z Buunp suonipuod piay Jepun sepionsedolq ewos Aq pelosye se seAeo| Badmoo o1/ sebels a|i10wW 8Bo/N ‘L 4O "ON UBBI ‘| a|qel




1161

OMAR B.A. AND HANAA M. EL-KHATEEB

LY LS y€'81 €02 cr'6L g8°.8 1002

9¢'¢cs uinbezeus4
S0'gs 88°G} 9v°'ge vLL8 2L'68 0002
Ly'2cS 69°veC gv'ce 18'69 c6'¢c8 100¢

96°'GS wejohooly L
Sv'6S Yy’ 62 8v'ee 1611 26'98 000¢
858 v. (R AV V.2l Se'9. €0°8L 1002

6G°LL BURISSEQ BlIBANRAY
19°08 90°G. 8°6L Li'28 PyG8 000¢
€€'8L €6°LL 8€'GL 96°08 80°G8 1002

12708 uljyoelipezy
oL'eg 0v'9L 04°08 £0°98 8268 000¢
96°€L G289 LELL ce'sL 8708 L00¢

SE'9L ulosweqy
v.°8L 80° L4 86°'9L 635708 ce'98 000¢
ueapy Noom Uiy | deem pig | eem pugz NooMm S|

uesul [eiausr) leah juswieal

Buifeids Jeye spoled

suollipuod plely Jepun seplonsedolq swos Aq pelosyje se seaes| Bedmoo Uo sebels ajow eeosn | Ul ebelUedIBd UoloNpaY g ojqe.L

"100g Pue 0002 Bulinp




1162 ’ EFFICACY OF CERTAIN INSECTICIDES AGAINST TETRANYCHUS URTICAE

After two weeks, azadirachtin demonstrated the highest significant reduction in
the numbers of T. urticae moving stages (86.03%), followed by B. bassiana, fenazaquin
and abamectin (82.17, 81.74 and 80.59%, respectively). Thiocyclam was the least ef-
fective (77.97%). Azadirachtin still the most potent material after three weeks from
application, it reduced the population size of T. urticae by 80.70%, B. bassiana and ab-
amectin came next (79.80 and 76.98%, respectively), thiocyclam and fenazaquin were
the least effective (33.48 and 25.46%, respectively). After four weeks, azadirachtin
and B. bassiana showed the most significant reduction in the numbers of moving stag-
es of T. urticae (76.40 and 75.06%, respectively), abamectin was next (71.08%) fol-
lowed by thiocyclam (29.44%) and fenazaquin (15.88%). After the period of evalua-
tion (one month) the used acaricides can be statistically arranged into two groups :-
(1) azadirachtin, B. bassiana and abamectin were high effective in controlling T. urticae.
The mean reduction percentages of mite populations were 83.10, 80.61 and 78.74%,
respectively. (2) thiocyclam and fenazaquin were low effective (59.45 and 53.05%, re-

spectively).

Tables 1-2 also present the results of field tests carried out in 2001. The data
showed the same trend obtained in 2000, but in less effectiveness of the tested mate-
rials. They can be statistically classified into two groups: (1) azadirachtin, B. bassiana
and abamectin provided high effective control of T. urficae. The mean reduction per-
centages after one month from application were 78.33, 74.58, 73.96%, respectively.
(2) thiocyclam and fenazaquin showed lower reduction percentages (52.47 and

51.47%, respectively).

The integration of the data presented in Tables 1 and 2 show the general mean
reduction percentage in T. urticae moving stage after two seasons of evaluation. It can
be concluded that azadirachtin, B. bassiana and abamectin were successful in control-
ling this pest, they reduced the mite populations by 80.71, 77.59 and 76.35%, respec-
tively, whereas thiocyclam and fenazaquin were less effective (55.96 and 52.26%, re-

spectively).

The aforementioned results agree with the results obtained by Szwejda (1993).
He reported that the two spider mites T. urticae and T. cinnabarinus were of economic

importance in Poland. In his experiments with chemical control on both spider mite spe-
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cies, 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),
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 PTI-
EC4 (AT) containing the insecticide isomer for their repellency, toxicity and oviposition
deterrence against T. urticae. They found that the deterrent and biological effects de-
creased 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 7. urti-
cae. The maximum reduction iq its population was 93.1% 4 days after treatment when
phytoverm was applied at 2 liter /ha. Kandybin and Smirnov (1996) mentioned that
the sue of Actinine, a novel bioacaricide based on Sireptomyces is effective and eco-

logically safe to tetranychid control.

It is evident, Tables 3 and 4 that all tested materials reduced the number of the
phytoseiid predatory mite, E. scutalis, this reduction was not significant when azadi-
rachtin, B. bassiana and abamectin were sprayed in 2000. The mean numbers of preda-
tor were 26.56, 24.63 and 22.81 individuals/10 leaves, respectively. In untreated
plots the number was 29.87 individuals/10 leaves. However, all tested materials signifi-

cantly reduced the predator numbers, Table 3.

The mean reduction percentages in E. scufalis moving stages on snap bean
leaves after 4 weeks from the applications of azadirachtin, B. bassiana, abamectin , thi-
ocyclam hydrogen oxalate and fenazaquin were 11.18, 13.85, 23.25, 66.09 and
79.837% in 2000 and 13.52, 18.40., 22.07, 60.20 and 64.86% in 2001, respectively.
The general mean reduction percentages after two years were 12.35, 16.12, 22.66,

63.11 and 72.11, respectively, Table 4.
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The side—effects of the tested acaricides against the predatory insect Chrysoper-
la carnea are presented in Tables 5 and 6. The obtained data reveal that all tested bio-
pesticides significantly reduced the predatory insect except for azadirachtin in 2000
season. The mean numbers of C. camea were 3.56, 4.25, 3.81, 2.93, 2.81 and 5.00
individuals/10 plant leaves in the 18t season, 3.81, 4.75, 4.18, 3.25, 2.87 and 5.68 in-
dividuals / 10 plant leaves in the 2" season. The general mean numbers of C. camea
were 3.68, 4.50, 3.99, 5.52 and 5.34 individuals /10 plant leaves for abamectin, azadi-
rachtin, Beauvaria bassiana, thiocyclam hydrogen oxalate, fenazaquin and control, re-

spectively, Table 5.

The least toxic compound against C. camea was azadirachtin, while the most
toxic one was fenazaquin. The mean reduction percentages were 29.52, 21.06 24.45,
45.91 and 62.54% in the 15! season, 25.10 , 16.84, 22.43, 43.27 and 47.15% in the
2"9 season and the general mean reduction percentages for the two successive sea-
sons were 27.31, 18.95, 23.44, 44.59 and54.84% for abamectin, azadirachtin, Beau-

varia bassiana, thiocyclam hydrogen oxalate and fenazaquin, respectively. Table 6.

In this respect, Tzeng and Kao (1996) revealed that the green lacewing Mallada
basalis |larvae are polyphagous predators which are mass-reared in the laboratory and
used for the control of T. urticae on strawberry in Taiwan. They tested the toxicity of
23 pesticides comﬁonly 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 Chrysoperia 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 abam-
ectin, 11 and 9% for Dipel (Baciflus thuringiensis var. Kurstaki) and Biofly (Beauvaria
bassiana). They suggested that, pirimicarb, natural insecticides and biocides may be
useful in integrated pest management programs. Markandeya and Divakar (1999) men-
tioned that azadirachtin is well known for its effect on pest species, but informations
on its effects on bioagents is scanty. Therefore, they evaluated a commercial neem for-
mulation (Margosom 1500 ppm) in the laboratory against two parasitoids; Trichogram-

ma chilonis and Bracon brevicornis and two predators, the wolf spider Lycosa pseudo-
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innulata and the predatory beetle Menochilus sexmaculatus. They found that margo-

iom was safe to all the four bioagents studied.
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