J.Pest Comt.& Environ. Sci. 8(1): 85 - 96 2000).

SELECTIVE FIELD TOXICITY
OF FOUR INSECTICIDES
ON WHEAT APHID, Schizoaphis graminum AND 1TS
THREE COCCINELLID PREDATORS.

By

Ahmed A. Zaytoon” and Ahmed K. Salama™"

“Department of Economic Entomology, ** Department of Pesticide Chemistry
Faculty of Apriculoure, Alexandria University, Alexandria, Fgypt

Recived 08/10/1999 — Accepted 28/12/1999,

ABSTRACT

Selective toxicity of dimethoate 40% E.C. at the rates of 0.4 and
0.8 1./ha, malathion 57% E.C. at the rate of 1.0 and 1.5 L/ha , pinmiphos-
methyt 50% E.C.(2.0 L/ha), and pirimicarb 50% W.P. (0.3 kg/ha) in
controlling  wheat aphids and their adverse effects on the coccinellid
predators was carried out. The results showed that pirimiphos-methyl was
the most toxic insecticide to wheat aphid, Schizoaphis graminum, while,
malathion (1 L /ha) was the least one. Pirimiphos-methyl treated plants
produced significantly high levels of wheat grains followed by dimethoate
(0.8 L / ha), pirimicarb (0.3 kg /ha), dimethoate (0.4 L. / ha), and
malathion (1.0 and 1.5 L / ha). The data indicated that malathion (1.5
L’ha) and dimethoate (0.8 L/ha) had significantly affected the food
consumption  of aphids by the laidy predator becthes. however,
pnmiphos-methyl showed low effects in this respect. Maiathion (1.5 L
a2} was the most nonselective insecticide to the three types of the
beneficial coccinellid beetles where it caused 100 % mortality. However,
piimiphos-methvl  was relatively more selective. Generally, it can be
concluded that pirimiphos-methyl was efficient in controlling thy wheat

aphid but relatively safe for its natural enemies coccinellid predators under
field conditions.
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INTRODUCTION

Aphids are the major insect pests of cereal crops world-wide

where thetr populations have remained at economically damaging levels
especially in the wheat fields. The aphid, Schizaphis graminum is one of
the most 1important pests in many wheat growing areas because of its
rapid spread and vast damage potential (Burton, 1988). Wheat aphid
causes serious damage to cereal crops which is characterized by leaf
rotling, chlorosis ana plant stunting {Webster ¢f al, 1987, 1991; Burd and
Burton, 1992 and Burd ef af 1993).
Benefictal insects can have an important role in reducing aphid population
in wheat fields. Walton (1954) and McLeod (1989) reportied that the
beneficial activity 1s relatively limited during most of the cool winter
season in which spinach 15 grown. Many insecticides are known 10 be
highly effective in reducing aphid infestations. Beneficial insects such as
coccinellid beetles are of major concern regarding the impact of the used
msecticides.  Croft (1990) indicated that beneficial arthropodes can be
kilied with nsecticides by three routes of exposure, direct contact,
consumption of prey species previously exposed to insecticides, and/or
residual contact. One approach for protecting these natura! enemies in
IPM programs mvolves the use of selective insecticides, which are
effective against insect pests but relatively safe for the predator (Y,
1986).  In this respact, Lee and Kim (1989) reported that the
reconriended  concentrations of acephate, cyhalothrin, and pirimicarb
showed selective toxicity between the predator beeile and the aphids. Cho
et al (1997) studied the comparative toxwcity of some insecticides to
Aphis citricola, Myzus malisucius and the predator Harmonia axqyridis
and they found that esfenvalerate which was very toxic to 4. citricola
and moderate toxic to M. malisuctus, was also very toxic to the
aphidophagus coceinellid. However, alphamethrin that showed the lowest
seiectivity ratio was much safer to the predator than to the aphid.

*The objective of this work was to study the selective field toxicity
effect of dimethoate, malathion, pinmiphos-methyl and pirimicarb on
wheat aphid and its three coccinellid predators.
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MATERIALS AND METHODS

Plant Material

Wheat plants were used in aphid colony maintenance and the
experiments were conducted in plot area of 1.0 x 0.5 m> Half meter
distance was lefled between each plot to avoid pesticide contamination.
Each plot was surrounded with cloth net to prevent aphids from escaping.
Test plots were arranged in randomized complete block design with four

replications in the experimental farm of King Saud University at Meleidah
area.

Aphid infestation and insecticide application:

The aphid colony was established originally using Schizoaphis
graminum collected from wheat fields of Gassim area. Wheat plants were
infested with aphids using a small camel s-hair brush. Dimethoate 40%
EC. [O,0-Dimethyl  S-methy! carbamoyimethyl phosphorodithioate],
Malathion 57% E.C.  [S-1,2-his (Ethoxy- carbonyl) ethy] 0,0-dimethyl
phosphoro-dithioate].  Pirimiphos-methyl 50% E.C. [O-2-Diethylamino-

b-methyl pyrimidin-4-y} O.(-dimethyl phosphorothioate], and pirimicarb
0% WP [2-dimethyl-amino- 56-dimethyl pyrimidin-4-yl dimethy!
carbamate] were evaluated for aphid control.

To compare the efficacy of these insecticides in controlling aphid
in wheat, a field trial of seven treatments with four replicates for each was
carried out. The treatments were dimethoate at the rate of 0.4 and 0.8
L/ha, malathion at the rate of 1.0 and 1.5 L/ha, pirimiphos-methyl at the

rate of 20 L/ha, pinmicarb at the rate of 0.3 kgha and check
{unsprayed).

Wheat were sprayed with insecticides formulations aqueous
dispersicn or emulsion using 2 hand spraver fitted with one nozzle boom.
Aphid numbers were counted at 24, 48, and 72 hrs afier insecticides
application and the infestation reduction percentages were calculated
using Henderson and Tiiton equation (1955). After harvesting, the yield of
wheat (g/m’) was evaluated in the different treated plots and compared
with the untreated one.
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Effect of the tested insecticides on predator food consumption:

Wheat plants used in this experiment were grown in pots (10 cm
in diameter) in a growth chamber. Two groups of wheat plants were
infested with aphids for two weeks. One pair (male & female) of each
coccinellid species of Coccenella undecimpunctata, Adonia variegata or
Coccenella novenmotaia  which rared on the artificial diet of drone
powder according to Zayvioon (1995) and Nijima ef al (1997), was
introduced to the first group. The second group of plants was sprayed
with each of the tested insecticides at the same rate and the same manner
as mentioned before and then the aphids and coccinellid species were
introduced.  This experiment was carried out three times. The number of
consumed aphids in the different two groups were recorded 24 hrs after
introducing the coccinellid predators.

Fffects of tested insecticides on the coccinellid predators:

A set of 10 wheat plants was infested with aphids and left for two
weeks. After that, 5 pairs (male & female) of the different coccinellid
species  were introduced to the infested plants, This experiment was
L ) M TT Timcpnmtimirdsae wuoars crraund at tha cama ratac ac
LAlTICU LML UL LGS, FLOULLILIUED WUl DY ayvd aib bHiv adiliv Jaics d)
mentioned before.  Mortality percentages of the coccinellid species were
recorded 24 hrs afier pesticides application.

RESULTS AND DISCUSSION

There were significant variations in the response of wheat aphid to
the tested insecticides. The effects of each compound on the infestation of
wheat plant with aphid were presented in Tablel. Data showed that
pirimiphos-methyl was the most effective pesticide on aphid at 24, 48, and
72 hrs foliowing application. However, malathion (1L/ha) was the least
one. The comresponding values of infestation reduction following
pinmiphos-methyl application were 81.33, 92.98 and 99.32 % after 24,
48 and 72 hrs, respectively , with an average of 91.21 %, whereas,
those “values for malathion were 35.05, 56.25 and 74.95 %, respectively
with an average of 55 42%. Several reports have recorded the high
toxicity of these pesticides to parasites and predators (Bartlett 1966,
Lendgren ef al ., 1972) This greater susceptibility may result from
differences in the ability to detoxify insecticides between prey and s
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predator, but the exact mechanism of insecticides selectivity between prey
and predator is unknown.

Table (1): Effect of different insecticides on the infestation of wheat
plant with aphids.

Insecticide | Application | Infestation reduction % + S.I3

rate /ha 24 48 72 hrs | Average
hrs hrs |
04L 4852 16870 18567 | Y6763
Dimethoate 27 1217 [+£24
40% E.C 08 L 75.7 18427 | 9296 |*8431
+28 |45 |22
10L 3505 5625 | 74.95 | 5542
Malathion +46 |£36 [£23
5T%E.C 15L 46.45 | 6446 | 8037 |“63.76

+29 232 (+24

Pirimiphos- | 2.0 L, 81.33 19298 19932 |®01.2]
methyl +42 1£26 1209

50% E.C

Pirimicarb | 0.3 Kg 5915 {7649 19194 |™7586
50% WP +46 232 (%27

LSD 8.63

Means followed by the same letters are not significantly different at
p<0.05
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The weld of wheat was significantly increased following the
application of all insecticides tested compared with the control treatment.
Pinmiphos-methyl treated plants yielded the highest amount of wheat
followed by dimethoate (0 8L/ ha), pirimicarb (0.3 kg /ha), dimethoate
(C.4L/ha), and malathion (1.5 and 1.0 L/ha). The corresponding values of
wheat yield were 205.55, 165.83, 1344, 108.6,92 3, and 37.68 g/ nv’,
respectively. The control plants produced only 11.6 g/ m” (Table 2). It
can be concluded that pirimiphos-methyl was the most effective pesticide
against wheat aphid, Schizoaphis graminum.

Table (2): Effect of different Insecticides on the yield of wheat.

Insecticide Application rate Yield
o | (ha) (g/m”)
Pirimiphos-methyl 20L *205.55+82
Dimethoate 04 L 108.6+3.6
081 P16585+ 4 ]
Maiathion 10L 3768429
15L 923+ 7.5
Pinimicarb 03Kg ‘1344+23
Contro) S— B160+12
LSD 8.95

Means followed by the same letters are not significantly different at p<0.0
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Table (3): Effect of insecticides on food censum

Laidy Beetles.

ption of aphids by

Types of coccinellid beetles

Food consumption % Average
Before pesticide application
Coccenella novemmotaty 6482+ 143
Coccenclia undecimpunciata | 74.0 + 1 45 *6799+47
Adonia variegata 65.15+£20
Pirimiphos-methyl
2.0L/ha
Coccenella novemnotata 995+12 *17.76+ 8.4
Coccenella undecimpunciata | 2825 2 2 1
Adonia variegaia 1509226
Malathion 1,01 /ha
Coccenella novemnotara 785+ 3]
Coceenella undecimpunciata [ 911+ 1.9 718428
Adonia variegaia 459+13
Malathion 1.5] ./ha
Coccenella novemnoiara 131+08
Coccenella undecimpunciata 16.00+ 2.7 3212256
Adonia varicgata 2324134
Dimethoate 0 41/ha
Coccenella novemnotara 1335+08
Coccenella undecimpunciata 1736236 1435433
| Adonia variegata 1234429
Dimethoate 0.8L/ha
Coccenclla novemnorata 433411
Coccenella undecimpunciara | 6,95+ 21 ‘448124
Adonia variegala 2.14+£09
Pirimicarb 0.3K g/ha
Coccenella novemnotata 835+18
Coccenella undecimpunciata 11919+ 72 6 1448 +52
Adoniu variegata 15914227
LSD 1.98

Means followed by the same letters are nbt—signiﬁcamly different at

p(0,0S
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Table (4): Effect of different insecticides on the number of coccinellid

bectles
Montality% | Average
Insecticide Types of Coccinilid Beetles 8D Yo
| mortality
Coceenella novemnotata B3.43+29
Dimethoate | Coccenclla undecimpunctata 176,75+ 1.4 183.84+¢
40%  E.C, | Adonia variegata 913415 160
0.4L/ha
Coceenella novemnotata 08 14 1.}
Dimethoate | Coccenelia undecimpunciata | 93482 1.6 ® 9721+
40%  E.C, | Adonia variegata 1000+£00 |31
0 8L/ha
Coccenella novenmaotatg 95134+ 1.]
Malathion Coccenella undecimpunctata | 86,54+ 14 |° 92584
51%  EC, | Adonia variegaia 960820 |47
1 OL/ha '
: Coccenella novemnotaia 100.0+ 8.0
Malathion Coceenella undecimpunciata | 100.0+£00 " 1000
57% E.C, | Adonia variegata 100000 100
i.5L/ha
Coccenella novemnotata 6625+24
Pirimiphos- Coccenella undecimpunciata {5610+ 1.4 1° 68.032
meth. ! Adonia variegata 81.73+£21 {113
50% EC,
2.0L/ha
Coccenella novemnotata 0352122
Pirimicarb Coccenella undecimpunctaia | 7615227 ¢ 83341
50% WP, | Adonia variegata 8035120 181
03Ke
|[LSD 1.61

Means followed by the same letters are not significantly different at

p<0.05
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The effect of the tested insecticides on the food consumption of
aphids by coccinellid predators was demonstrated in Table 3. Data
showed that food consumption percentage by Coccendla novemmnolaia,
Coccenella undecimpunciata, and Adonia variegata were 64 82, 74.0 and
65.15%. respectively, with an average of 67.99% before using
insecticides. This average value was significantly declined to 17.76, 14.48,
1435, 7.18, 4.48 and 321 after application of ptnmiphos-methyl (2.0
L/ha), pirimicarb (03 kg/ha), dimethoate (0.4 L/ha), malation (1.0 L/ha),
dimethoate (0.8 L/ha) and malathion (1.5 L/ba), respectively. These data
indicated that malthion (1.5 L/ha) and dimethoate {0.8 L/ha) were
significantly affected the food cosumption, however, pirimiphos - methyl
showed low effects on the coceinellid predators. The comparative toxicity
of these insecticides to the three types of coccinellid beetles, was indicated
in Table (4) The data indicated that malathion (1.5 L/ha) was the most
toxic insecticide to the three types of the coccinellid bectles where it
caused 100% mortality. On the other hand, pirimiphos - methyl was
relatively less toxic to all species used of the predators.

Generally, our results concluded that primiphos - methyl 50%
EC. at the rate of 2.0 L/ha was the most toxic insecticide to the aphid but
relatively safe for its natural enemies coccinellid predators.
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