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ABSTRACT

Field experiments were conducted for evaluating site effect of two
insecticides namely, dursban (Chlorpyrifos) and sumi-alpha (Es-
fenvalerate) recommended for cotton bollworms by using three sprayer
types, convention motor sprayer (A), penumatic knapsack motor sprayer
(Solo) (B) and penumatic knapsack motor sprayer (Solo) contact with
micronor (developed knapsack motor) (C) on certain piercing-sucking
pests and associated predators in cotton fields at Zagazig region Sharkia
Governorate, Egypt throughout seasons 2014 and 2015. The results
indicated that the highest mean reduction in the tested insects population
was noticed for both dursban and sumi-alpha treatments by using the
conventional sprayer (A). The corresponding averages of reduction
percentages during the two seasons, 2014 and 2015 were 74.98 and 75.54
% for aphids,74.61 and 81.28 % for white fly,80.78 and 90.30 % for
leathoppers and 55.93 and 80.36 % for mites incase of dursban treatment,
whereas these values were 65.48 and 73.25% for aphids,79.84 and 82,39 %
for whight fly, 77.47 and 87.32 % for leathoppers and 54.06 and 73.16%
for mites when sumi-alpha was applied during the two seasons;
respectively.

In regarding the harmful effect on the associated predators, the highest
relatively initial reduction value were recorded in the predators populations
in plots sprayed by the two tested pesticides when C sprayer type was
used, where the initial effect recorded 100 % for the two tested pesticides
for all inspected predators species, except for Scymnus spp. and
Chrysoprella carnea in sumi-alpha plots which recorded 97.00 and 90.60
% in the 1*" season and 97.32 and 93.60 % for the same predators species,
respectively for dursban plots.

In case of the mean of residual effect of the two tested pesticides on
inspected predators species, the relatively highest reduction percentages
ranged 93.45-96.95 % and 96.32-99.11 % in the population of Peaderus
alfierii. and Coccinella spp. in plots applied with dursban by using C
sprayer in the 1 and 2™ seasons, respectively.

INTRODUCTION

In Egypt, cotton plants are usually subjected to be attacked by numerous
piercing- sucking pests under Egyptian conditions during different growth stages, 1.
e. cotton aphid, Aphis gossypii Glover; cotton whitefly, Bemesia tabaci (Genn.); the
cotton leathopper, Empoasca lybica (DeBerg;) and the common red spider mite,
Tetranychus spp., Ibrahem (2001) and Aslam et al ., (2004).
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Use of the electrodyn motor is a
more  promising  implement  for
insecticide spraying by small farmers
against cotton pests than ultra low
volume and knapsack sprayers Mambiri
(1987). Applied insecticides by knapsack
sprayers, low volume and ultra low
volume sprayers were equally effective
against insect pests of cotton Ali et al.,
(1995). Insecticides application
techniques on cotton were compared
different sprayers gave similar yields and
control of insect pests Javaid (1991). The
general reduction rates of spiny
bollworm  Earias insulana larval
infestation after the treatment with
profenofose were 91.15% and 91.13 %
for Micron ULVA Knapsack motor
Cifarilli sprayer; respectively Abd-El
Rahman et al., (2015).

The aim of this work is to
evaluate the toxic effect of dursban and
sumi-alpha compounds recommended for
bollworms control on certain piercing-
sucking pests and major predators as
non- target organisms of these
compounds in cotton field using three
types of sprayer machines, i.e.
conventional motor, penumatic knapsack
motor sprayer (Solo) and penumatic
knapsack motor sprayer (Solo) contact
with micronor.

MATERIALS AND METHODS
Pesticides used.
1- Dursban, 48 % EC (Chlorpyrifos)
used at the rate of one L/fed.
2. Sumi-alpha, 5 % EC (Es-fenvalerate)
used at the rate of 150 cm’ /fed.
Sprayer motors types:
Convention motor sprayer (A):

High  spraying  volume  as
conventional motor sprayer at 400 Litter
/fad.. Spraying volume is composed
mainly from a chemical tank (200
L./tank) and reciprocating pump powered
by 5Hp benzene motor. The spray gun
was connected to the pump by a 40-80 m.
long rubber hose. The pump could

provide pressure up to 30 kg/cm® .The
spray angle of the produced pattern could
be adjusted to give either wide or narrow
angle.

Penumatic knapsack motor sprayer
(Solo) (B):

A medium spraying volume was
applied to pneumatic with sprayers at 160
L/Fad. spraying volume.

Penumatic knapsack motor sprayer
Solo contact with Micronor (C):

A-Low medium spraying volume
was applied to pneumatic with sprayers
at 40 L/Fad spraying volume.
Experimental design:

The experiment area about 9800 m’
was divided into 6 treatments as well as
check (control), each treatment presented
by 4 replicates each was of 350 m”. To
study the effect of the two insecticides,
dursban and sumi-alpha, three types of
sprayers, conventional motor sprayer,
Knapsack motor sprayer (solo) and
Knapsack motor sprayer (solo) with
micronor (developed motor) were used.
Each sprayer was used for testing each
insecticide alone and one time during
cotton growth season at recommended
rates against Aphid, Aphis gossypii,
whitefly, Bemisia tabaci, leafhoppers,
Empoasca spp. and mites, Tetranychus
spp. infesting cotton plants. The harmful
effect of the tested compounds was also
determined against some predators,
Coccinelid beetles, Coccinella spp.;
Scymnus spp.; anthocoride bugs, Orious
spp.; staphylinid beetle, Peaderus
alfierii; aphid lion, Chrysoperla carnea
and true spiders species.

Samples of 25 cotton plant/
replicate were inspected actually in the
cotton field. The pests and predators
were counted on three levels of plants in
four replicates of each treatment (100
cotton plant /treatment and control),
before and after 48 hours, one and two
weeks of insecticide applications.
Samples of cotton plant were started
from 20™ of July until 3 of August in



Impact of two insecticides recommended for control of bollworms by using different sprayer

2014 season, from 24™ of July until 7" of
August in 2015 season. The reduction in
number of piercing-sucking pests and
associated predators were calculated as
method described by Henderson and
Tilton (1955).

Statistical analysis:

Data obtained were statistically
analyzed as two way completely
randomized ANOVA according to Little
and Hills (1975).

RESULTS AND DISCUSSIONS
Season 2014:
1- Effect of tested compounds and
sprayer types on piercing-sucking
pests:

75

Results presented in Table (1) clear
that dursban sprayed by convention
motor sprayer (A) was more effective
insecticide than sumi-alpha, the reduction
percentages in recorded in number of
leathoppers, aphid, white fly and spider
mite, were 80.78, 74.98, 74.61, 55.93 %;
respectively.  When this insecticide
sprayed against these pests by using
penumatic knapsack motor sprayer (Solo)
(B) the reduction rates in the numbers of
these pests were 73.71, 71.98, 72.06 and
47.63 %, respectively. While in case of
penumatic knapsack motor sprayer (Solo)
contact with Micronor (C) these values
recorded 68.84, 69.11,72.27 and 49.73
%; respectively.

Table 1: Reduction percentages of chlorpyrifose and es-fenvalerate sprayed use three types of sprayer
tools on piercing-sucking pests in cotton fields during 2014 season.

Dursban Sumi-alpha Initial effect Residual effect

—-§ secicies After spray After spray E 5 . 5 .
= Sprayars | O E}i Mem [ZBREF| um | 0% ) TN | \em = i3] £ |25
B A 8887 | 7243 | 836 | 7408 7886 | 6302 | 52357 | 6348 7023 | 88.87| 7886 | 68.04 | 5880
;i B 9287 | 71126 6119 71.98 202 7681 | 6624 | 5275 | 6527 60.12 £8.63 8273 | 7681 | 6660 | 59.50
C 7362 | 69.47 6{43 69.11 6601 | 5397 | 3783 | 5260 60.36 7362 | 6601 | 6686 | 4590

2 A 8147 | 7598 6§3 7461 9862 | 7898 | 7193 | 7084 7123 8147 | 9862 | 7118 | 7546
é B 7566 | 7431 6%3 7206 | 7298 8500 | 7718 | 7324 | 7945 78.09 576 | 7366 | 8592 | 7026 | 7621
= c 75.86 | 7288 6850 7227 7088 | 7810 | 670 | 7490 73.63 7586 | 7988 | 7047 | 72355
£ A 8359 | 800 ’357 80.78 7001 | 7714 | 7336 | 7747 70132 | 8359 | 7001 | 7938 | 7623
% B 8313 | 740 | 640 | 1371 4 7375 | 720 | 650 | 7025 70.02 7187 | 8343 | 7373 | 690 | 6830
5 C 7336 | 6632 623 63.84 700 | 640 | 630 | 6233 65.50b | 7336 | 700 | 6638 | 6330
) A 6163 | 5335 53‘3 553 5682 | 5282 | 5233 | 3406 55.02 6163 | 3682 | 33.08 | 5268
g B 5669 | 4833 | 316 | 4763 5110 | 4489 | 44902 | 3810 | 4264 460 4514b | 5669 | 4480 | 4310 | 4151
c 5400 | 484 4507 4073 4307 | 4320 | 3767 | 413t 4552b | 5402 | 4307 | 4739 | 4044

*Convention motor sprayer (A) *Penumatic knapsack motor sprayer (Solo) (B) *Penumatic knapsack
motor sprayer Solo contact with Micronor ( C) *For leafthoppers as sprayer variation F= 8.33** and
LSD=6.37 *For spider mite as sprayer variation F= 6.96* and LSD=6.51

The

general
in the numbers

of

reduction

of the

recorded for dursban sprayed by using

percentages
aforementioned pests resulted for
dursban treatment by using different
sprayer types were 74.44, 72.02, 72.98
and 51.10 %; respectively.

Generally, the results of statistical
analysis revealed that highly significant
differences  were found  between
reduction percentages in leathoppers and
spider mites as sprayers varied ( F=
8.335 and LSD= 6.379) with the highest
reduction percentages of 80.78 %

sprayer A on leathoppers and tended to
significant variation in case of spider
mite reduction (F= 6.967 and LSD=
6.517) with the highest reduction rates in
mite population (55.93 %) sprayed by
sprayer A, also the high volume sprayer
(A) was more effective as spraying tool
against piercing-sucking pests.

In case of sumi-alpha compound,
the results showed that the mean
reduction percentages were 79.84, 77.47,
65.48 and 54.06 % when sprayed with
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motor (A), these values recorded 79.45,
70.25, 65.27 and 42.64 % when sprayed
with motor B, while in case of motor (C),
the mean reduction values were 74.99,
52.60, 62.33 and 41.31 % for each of the
white fly, leafthoppers, aphids and red
spider mite, respectively.

Generally, sumi-alpha efficacy
using the three sprayers types showed
cased general mean reduction of
78.09,70.02,60.12 and 46.00 % in the
numbers of white fly, leathoppers, aphids
and red spider mite, respectively; while
the sprayers cane be arrangement in
descending orders as its efficacy with the
two tested pesticides, as follows: A, B
and C for all piercing-sucking pests.

The previous results indicated that
the tested pesticides achieved high
reduction rate as initial effect, the
efficacy of dursban can be arrange as
reduction percentages in these pest; as,
aphid (88.87 %), leathoppers (83.59 %),
whitefly (81.47%) and red spider mite
(61.63%). The tested sprayer types cane
be arranged as, A, B and C in accordance
to the reduction percentages of the tested
pests.

In case of sumi-alpha and as initial
kill the efficacy as reduction percentages
of the tested pests as, whitefly (88.12%),
leathoppers (79.91%), aphid and (78.86
%) and red spider mite; while the three
tested sprayers recorded same trend of
dursban.

Generally, the results indicated that
the dursban recorded the highest
reduction for all tested pests, except
whitefly, which the highest reduction was
recorded by sumi-alpha. Also, A sprayer
as high volume type found more effective
as spray tool against the piercing-sucking
pests in regardless to used pesticides. The
results of residual effect of tested
pesticides on all tested pests recorded the
same trend of initial effect of used
sprayer motors, with highest reduction
rates of 79.38 and 76.25 % for dursban
and sumi-alpha sprayed use sprayer A
recorded on leathoppers.

The obtained results are agreement
with those of Al-Shannaf (2010) who

recorded that the  es-fenvalerate
compound, recorded reduction
percentages ranged between 35.22-

100.00 %, where the highest value was
recorded in aphid and the lowest one for
whitefly. Similarity, the results of Zidan
(2012) cleared that the chlorpyrifose
recorded reduction percentages of 39.50
% for whit fly and 74.80 % for Aphids.

2. Effect of tested compounds and
sprayer types on predators:

Results illustrated in Table (2)
showed that the tested compounds caused
undesirable effect on all tested predators
in the treated cotton fields. The
organophosphorus compound, dursban
recorder  highest mean reduction
percentage throughout tow weeks after
application, where being 97.53,98.02 and
97.96 % in staphilinid beetle in case
using sprayer A & B and lady beetle
when use sprayer; respectively. The
lowest mean of reduction percentages
associated to dursban in aphid lion were
90.24, 84.58 in aphid lion and 92.48%
recorded in true spider when sprayed by
using sprayers A&B and true spider mite
when sprayer (C ); respectively.

In case of sumi-alpha, the highest
mean reduction percentages were 99.41
% recorded on lady bird when used
sprayer (C), while the lowest one was
77.42 % recorded on aphid lion when use

sprayer (A).
It could be concluded that the
recommended compounds of cotton

bollworms caused sever damage to tested
predators in the treated cotton field and
varied insignificantly as sprayer type
used as well as insect species, except for
Orius bug (F=6.308* and LSD=5.03), the
organophosforous compound, dursban
was more dangerous against the
staphilinid beetle, while pyrothroid
compound; sumi-alpha was more
dangerous against lady bird.

Also, we can conclude that, the
used sprayers were varied insignificantly
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as its effect on tested compounds efficacy dursban compound

as well as insect species response, while
the sprayer A was more effective with
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against staphilinid
beetle, sprayers B increased the efficacy
of the same compound against lady bird.

Table 2: Reduction percentages of chlorpyrifose and es-fenvalerate sprayed use three types of sprayer
tools on major predators in cotton fields during 2014 season.

Dursban Sumi-alpha Initial effact Rasidual affect

= After spray After spray P - P L

= A 1000 | 900 | 8777 | 9259 95.09 | 9286 | 8931 | 9249 9254 | 1000 | 95.09 | 88.89 | 9119
E:FE B 100.0 | 9545 | 86.67 | 9400 | 9486 | 1000 | 1000 | 9542 | 9847 | 9631 | 9626 | 100.0 | 1000 | 91.06 | 97.71
A c 1000 | 1000 | 93589 | 97.96 1000 | 1000 [ 9389 | 9796 97.96 | 100.0 | 1000 | 9695 | 96.95
- A 9595 | 9647 | 9221 | 94.88 1000 | 89.09 [ 8797 | 9235 9362 | 9595 | 1000 | 9434 | 88353

E B 1000 | 900 | 8775 | 9238 | %47 9722 | 9333 | 9346 | 94.67 | 475 | 9363 | 100.0 | 9722 | 8888 | 93.40

= c 1000 | 970 | 9338 | 96.79 970 | 9520 | 9950 | 9723 97.01 | 1000 | 7.0 | 9519 3

) A 9453 | 92.356 | 90.09 | 92.39 9310 | 8750 | 8180 | 8723 8674 | 9453 | 9310 | 9133 | 8429

g; B 10000 | 9401 | 89.64 | 9455 | %4782 [ 9310 | §750 | 8108 | §7.23 | 53860 | gose | 1000 | 9300 | 91.83 | 5429

S C 1000 | 1000 | 9222 9741 9639 | 9347 [ 8587 [ 9191 9466 | 1000 | 9639 | s611 [ 89.67

2 A 1000 | 1000 | 9259 | 97.53 1000 | 9487 | 8519 | 9335 9544 | 1000 | 1000 | 9630 | 90.03
:_ B 1000 | 1000 | 9407 | 9802 | 9723 | 1000 | 90.53 | 8632 | 9228 | 9501 | 9515 | 100.0 | 1000 | 9704 | 8542
2 C 1000 | 1000 | 8841 | 96.14 1000 | 1000 | 9822 | 9941 9718 | 1000 | 1000 | 9421 | 99.11
5 A 89.85 [ 87.86 | 540 [o024 8489 | 7833 | 690 742 53.83 | 59.85 | 9489 | 8393 [ 73.69

= B 9631 | 8351 | 7391 | 8458 | s 9033 | 8645 | 7857 | 8532 | s2s2 | 7837 [ 9632 | 9083 | 7871 | 8251

= C 1000 | 9393 | §9.33 | 94.42 9060 | 8876 | 7778 | 8571 9007 | 1000 | 9060 | 9163 | 83.27

5 A 1000 | 9542 | §7.04 | 9415 9514 | 93.14 | 9028 92.52 9334 | 1000 | 9514 | 9123 | 9171
%‘é B 1000 | 94.89 | §5.42 | 9344 | 9336 | 1000 | 1000 | 9444 | 9515 | 9633 | 9580 | 100.0 | 1000 | 016 | 97.22
& C 1000 | 9411 | 8333 | 9248 1000 | 1000 | 9676 | 9892 9570 | 100.0 | 1000 | 8872 | 9838

*Convention motor sprayer (A) * Penumatic knapsack motor sprayer (Solo) (B) * Penumatic knapsack motor
sprayer Solo contact with Micronor ( C) *For Orius as pesticides variation F= 6.3* and LSD=5.13

On the other hand, the sprayer A
used to spray sumi-alpha recorded lowest
mean reduction percentage on aphid lion,
while sprayer C recorded the highest one
against ladybird.

In where the aphid lion, Ch.
carnea. recorded the highest tolerance
rate to the tested compounds sprayed
with the different sprayer types except
that of initial effect of dursban when
sprayed with C sprayer Season 2015.

1. Effect of the tested compounds and
sprayer types on piercing-sucking
pests:

The obtained results represented in
Table (3) indicated that the organo-
phosphorus compound, dursban was
more effective against the tested pests
especially when sprayed with sprayer A
that recorded the highest mean reduction
percentages of 90.30,81.28,80.36 and
75.54 % in the population of leathopper,
whitefly, spider mite and aphids,
respectively; while when it represented
by using sprayer (B) and (C) the
reduction percentages were decreased
recorded 81.57,77.62,76.01 and 69.33 %

for prayer (B) plots and 80.79, 67.66,
65.15 and 63.48 % in sprayer (C) plots
that in the population of whitefly,
leathoppers, spider mite and aphids,
respectively.

In case of pyrothroid compound,
es-fenvalerate the highest mean of
reduction percentages recorded were
87.32,82.39,73.25 and 73.16 % on the
population of leafhoppers, whitefly,
aphids and spider mite, respectively in
sprayer A plots, while its were
79.57,69.69,68.29 and 67.13 % in
sprayer ( B) for whitefly, leathoppers,
aphids and spider mite, respectively;
also, the percentages were
73.10,66.21,56.96 and 56.55 % in
sprayer (C) plots for  whitefly,
leathoppers, spider mite and aphids,
respectively.

It could be summarized that, the
obtained results and its statistical analysis
revealed that, the tested compounds and
sprayers were varied insignificantly as
the  mean reduction percentages in
aphids population, while significant
variance was found between sprayers



78
types as reduction percentages in
whitefly  population (F=2.656 and

LSDy05=4.797). The mean reduction
percentages of leathoppers populations
provide highly significant variation as
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sprayer type used (F=47.812* and
LSD05=4.992) and significant variation
as pesticides efficacy (F=4.86* and
LSDg5-4.07) with insignificant effect
for interaction.

Table 3: Reduction percentages of chlorpyrifose and es-fenvalerate sprayed use three types of sprayer
tools on piercing-sucking pests in cotton fields during 2015 season

Duursban. & Sumi-alpha & & Initial sffect Residual effect
After sprav . After sprav i i
E‘l Sprayers Onz Two Z% Ons Two —”‘E I;_ —"E I;_
A8k | n | eseke £ Sl o | wasks | Meam £ =5 E g E 2 E
2 s 2 z 2
A 91.08 | 77.89 | 5764 4 8463 | 7499 | 6012 | 7323 74402 | 91.08 | 8463 | 6 67.56
é B 8379 | 7129 | 5292 | 6933 [ 6945 800 | 6871 | 3616 | 6829 | 66.03 6881 | 8379 | 80.0 | 6211 | 6244
) o 7524 | 5696 | 5823 | 6348 7022 | 5190 | 4753 | 5655 60.02¢ | 75.24 | 7022 | 5760 | 4972
= A 86.08 | 8190 | 7587 | 8128 87.10 | 85.10 498 | 8239 81.84 | 86.08 | 87.10 | 7889 | 80.04
£ B 84.01 | 8021 | 80.30 | 81 8121 8224 17 9.30 9.57 | 783 8044 | B4.01 | 8224 | 8036 | 7824
2 o 79.12 | 8190 | 8136 | 8079 7206 | TL44 | 7581 | 7310 7695 | 79.12 | 7206 | 8163 | 7363
B A 92.50 | 91.86 | 8654 | 90.30 90.63 | 89.83 | 8149 | 8732 88.81a | 92.50 | 90.63 | 8920 | 85.66
g B 8125 | 79.65 | 7196 | 77.62 [ 78332 750 | 69.0 65.0 | 69.69 | 7441 | 7366b | 8125 | 750 | 7551 | 67.04
3 c 69.32 | 66.70 | 6696 | 67.66 66.13 | 63.7 68.73 | 66.21 66.94c | 69.32 | 66.13 | 66383 | 66.25
A 8418 | 79.56 | 7734 | 8036 7846 | 7123 | 6978 | 7316 76762 | 84.18 | 7846 | 7845 | 7051
é B 82.83 | 7251 | 7270 | 7601 | 7384 | 7407 | 6344 | 6188 | 67.13 | 6575 | 7L37p | 8283 | 7407 | 7261 | 63.66
c 69.59 | 6127 | 6460 | €515 68.58 | 5643 | 4586 | 5696 61.06c | 69.59 | 68.58 | 6294 | S5LIS

*Convention motor sprayer (A) * Penumatic knapsack motor sprayer (Solo) (B) *Penumatic knapsack
motor sprayer Solo contact with Micronor ( C) *For white fly as sprayer variation F= 2.65* and

LSD=4.79 *For leaf hoppers as sprayer variation

F= 47.8*** and LSD=4.99 *For leaf hoppers as

pesticides variation F= 4.85* and LSD=4.07 *For spider mite as pesticides variation F= 6.7* and

LSD=6.75  *For spider mite as sprayer variation

The highly significant variance was
noticed for the reduction percentages of
spider mite, as sprayer types variation
(F=8.91 and LSD 5=8.268) and as tested
compound (F= 6.706* and
LSDg05=6.751). The interaction between
sprayer types and the tested pesticides
were insignificant for all inspected pests.
2- Effect of the tested compounds and
sprayer types on predators:

The tabulated data shown in Table
(4) cleared that, the tested insecticides
recorded harmful effect on predators in
the treated cotton field and its serous
harmful on the predators population that
varied as sprayer type as well as pest
species, where the highest mean effect of
dursban caused 93.57 & 88.69 %
reduction in ladybird & true spider mite;
respectively, when sprayed by A sprayer,
while these values were
93.18,91.44,95.63 and 87.65 % reduction
in population of Scymnus, Orius,
staphilinid beetle and aphid lion,

F=28.91* and LSD=8.26

respectively; when it sprayed with C
sprayer. The lowest mean of reduction
percentage of dursban (71.09 %) was
recorded in aphid lion when sprayed with
A sprayer.

In case of the efficacy of
pyrothroid compound, sumi-alpha against
the populations of true spider mite using
sprayer C, staphilinid beetle in case of
using sprayer A and lady bird beetle in
when it sprayed with C sprayer recorded
98.60, 98.02 and 97.54 % of population,
while the lowest effect, reduction rate
was 75.30 % in Orius bug population in
plots sprayed with C sprayer.

It could be concluded that the
reduction percentages were varied
insignificantly as insecticides as well as
sprayers types variation for all inspected
predators except, that of aphid lion which
varied significantly as sprayers varied
(F=3354* and LSD0,05=10.7).
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Table 4: Reduction percentages of chlorpyrifose and es-fenvalerate sprayed use three types of sprayer
tools on major predators in cotton fields during 2015 season.

Dursban Sumi-alpha Initial affact Rasidual affact

. Ao Aoy Z s
= A 9609 | 9306 | 9153 | 9357 1000 | 7980 | 5034 | 8638 9014 | 9609 | 1000 | 9231 79.57
j:F; B §5.83 | 765 | 5559 | 8969 | 9220 | 1000 | 9735 | 9421 | 9719 | 9370 | 9344 | 9583 | 1000 | gem| 9578
=7 c 1000 | 9630 | 8372 | 9334 1000 | 1000 | 9263 | 9754 9544 | 1000 | 07| som | 8632
A 850 | B7.59 | 8114 | 8558 1000 | 9183 | 8647 | 9277 8918 | 880 | 1007 8437 8915
; B 96.74 91.0 81137 89.70 89.49 100.0 9586 88.0 94 62 94.74 92.16 96.74 T00.0 8619 | 9193
= c 9732 | 9446 | 8776 | 9318 1000 | 9712 | s3d41 | 9684 9501 | 9732 | 000 a1 9527
. A 5377 | s1s2 | 7980 | 5180 1000 | ss10 | 8704 | s171 8576 | 8377 | 1007 | sam | 8757
< B 9365 | §730 | 7827 | 8641| 8655 | 1000 | 9688 | 7576 | 9088 | o263 | 5563 | 9365 | 1000 | g279 | 8632
S c 1000 | 8912 | 5519 | 9144 1000 | 9577 | soaz | 7530 0337 | 1000 | 00 8716 | 9295
= A 1000 | 9286 | 7895 | 90.60 1000 | 1000 | w407 | 9802 431 | OO0 T000 T gsor | 9704
R - - - - N 1000 | 1000 J—
23 B 1000 | 8571 | 5246 | 8939 | 918§ 1000 | 1000 | 9153 | 9718 | 9720 | 9329 8409 | 9577
= c 1000 | 9579 | 9111 | 9563 1000 | 1000 | 8923 | 9641 9602 | 0T MO0 0345 | 9462
r A 7541 | 7286 | 620 | 7109 9309 | 510 | 7611 | 8340 7725 | 7841 | 00| 6ran | 7836
= B 9180 | 8021 | 7286 | 820 | 8025 | 9681 | §3.04 | 7673 | 8536 | §7.16 | 83.75ab | 9280 | 007 | 7634 | 7988
& c 9360 | 8745 | 8180 | 87.65 1000 | 8217 | 8538 | s2:2 9009z | 9360 | 1000 | g4g3 | 8578
) N 1000 | 9275 | 7333 | 9649 000 | 9444 | 5246 5730 9050 | 1000 | 1000 | §303 | 855
232 B 1000 | 8182 | 8086 | 8756 | gygg | 1000 | 1000 | 9158 | 9719 | ggq3 | 9238 | 1000 | T00TT 5134 9579
TEE c 1000 | 8333 | 7895 | 8743 1000 | 1000 | 9579 | 9860 saoz | OOU TOT g | 9790

*Convention motor sprayer (A) * Penumatic knapsack motor sprayer (Solo) (B)

*Penumatic knapsack motor

sprayer Solo contact with Micronor ( C) *For aphid lion as sprayer variation F=3.35* and LSD=10.79

The results are in agreement with
these of Ibrahim (2001), Al-Shannaf
(2010), Younis et al., (2007), Zidan
(2012) and Abd-El Rahman et al. (2015)
who found that, the es-fenvalerate and
chloropyrifos ~ compounds  recorded
reduction percentages ranged 41-70.50%
in the predators associated with cotton
pests (Coccinella, Chrysoprella, Scymnus
,Orius, Peadurus and true spider mites).
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