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ABSTRACT

Efficiency of profenofos, chlorpyrifos and alpha-cypermethrin against Pectinophora gossypiella and
their associated predators in cotton field at Zagazig, Sharkia Governorate. Alpha-cypermethrin increased mean
seasonal reduction percentages (92.92%), while, profenofos decrease it (78.38%). Alpha-cypermethrin caused
the highest mean seasonal reduction percentages in the Coccineledae, Chrysoperla carnea and True spider
predators (88.26, 73.67 and 85.70%, respectively). The pupal mortality percentage increased while, pupal
duration, adult emergency percentage, pupal weight, pupation percentage, deposited eggs and hatchability
percentage decreased. The activity of trehalase, invertase and acetylcholine esterase enzymes decreased but of
amylase and AST (Aspartate aminotransferase) increased. Disturbance recorded in ALT (Alanine
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aminotransferase) enzyme, total lipid and total soluble protein content relative to control.

Keywords: Pectinophora gossypiella, Profenofos, Chlorpyrifos, Alpha-cypermethrin, Coccineledae,
Chrysoperla carnea.
INTRODUCTION MATERIALS AND METHODS

The pink bollworm is the most destructive pests
infesting cotton plants; it causes serious damage in cotton
bolls resulting in high reduction in quantity and quality of
cotton yield (Kandil et al., 2012). The use of insecticides
remains the major strategy in dealing with cotton pests as it
is quick and effective (Wang et al., 2012). In Egypt, cotton
control programs including different sprays with
conventional insecticides are recommended by Egyptian
Ministry of Agriculture to combat these pests (EI-Khayat et
al., 2015).

Predators as (Coccineledae, Chrysoperla carnea
and True spider) are received much attention as pest
control agent due to their polyphagous and voracious
nature, vast geographical distribution (Seago et al., 2011).
Insecticides have acute and residual toxicity on natural
enemies (Yonggiang et al., 2016).

Insects utilized the carbohydrates in production of
energy or conversion to proteins and lipids. Hydrolyzing
enzymes of carbohydrates include trehalase, which is
activated during molting to generate production of glucose
for chitin build-up and two important digestive enzymes,
amylase and invertase which important for utilization of
sucrose by insects (Naveed et al., 2009 and Rashwan,
2013). In addition, protein is the major biochemical
components necessary for an organism development,
growth and performance of its vital activities (Rashwan,
2013).

The aim of this work is to study the reduction
percentages, biological and physiological effects related of
alpha-cypermethrin, chlorpyrifos and profenofos on the
pink bollworm P. gossypiella field strain and their side
effects on some associated predators in cotton field.
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Field experiments:

The work was carried out at Sharkia Governorate.
Field experiments were carried out at Zagazig District and
laboratory in Plant protection institute Sharkia branch.
Insecticides used:

1- Profenofos (Actacron, 72% EC) the field rate was 750
ml/feddan.

2- Chlorpyrifos (Dorsil, 48% EC) the field rate was 1000
ml/feddan.

3- Alpha-cypermethrin (Alpha zed, 10% EC) the field rate
was 750 ml/ feddan.

1-Coccinellidae family
septempunctata, C.

Experimental design:

The experimental area was two feddans divided to
four equal blocks. One block for each treatment and control.
Each block was divided into four replicates (525 m? for
each) cultivated with the cotton variety, Giza 94. The blots
were distributed completely randomized block design. The
spraying was carried out at 25" July in 2018, when the
general average of the pink bollworm larvae was reached to
about 3%. The tested insecticides were sprayed three times
with two weeks intervals using a knapsack motor sprayer, 20
liter volumes and using 200 liter per feddan.

Samples:

One hundred green cotton bolls were taken
randomly from each replicate before treatment and weekly
after treatment. The bolls examined in the laboratory to
record the number of pink bollworm larvae.

The numbers of Coccineledae, C. carnae and True
spider predators were counted directly on hundred cotton
plants chosen randomly in each treatment and control (25
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plants per replicate) before treatment and weekly after
treatment.

The efficiency of the tested insecticides was
measured as a reduction percentage in the numbers of the
pink bollworm larvae and associated predators using the
equation of Henderson and Tilton (1955).

% Mortality = 100 [1—

Where: Ta = Post treatment insect counts
Cb = Untreated insect count before treatment
Tb = Pretreatment counts
Ca = Untreated insect count after treatment.

Biological effects:

At the end of cotton season, one hundred full grown
larvae of the pink bollworm were separated singly from
green cotton bolls which collected from each treatment and
control. Larvae fed separately on cotton seed in glass tubes
(2.5 x 7cm) and placed in an incubator at 26+1°C and 705
RH. The food was daily renewed until pupation. Full
grown larvae were weighted. The pupae transferred
separately to clean glass tubes until adult emergency,
recorded its duration and weight. The emerged moths were
sexed and transferred to glass jars (three pairs /glass jar)
and replicated four times. The moths were fed on 10%
sugar solution. Each jar was inspected daily to record the
preoviposition, oviposition and postoviposition periods,
longevity of males and females, the number of deposited
eggs/female and hatchability percentages.

Biochemical effects:

The present experiment was designed to study the
changes in the activities of carbohydrate hydrolyzing,
transaminase (AST & ALT) and acetylcholine esterase
(AChE) enzymes also, total lipid (TL) and total soluble
protein (TSP) contents in the supernatant of the
homogenate of the pink bollworm larvae as affected by
profenofos, chlorpyrifos and alpha-cypermethrin  as
compared to untreated larvae under field conditions.

The preparation of samples:

Twenty five health pink bollworm larvae (full

grown) were collected from each treatment and control at

Ta x Cb
Tbh x Ca

]

the end of cotton season. The larvae were homogenized in

distilled water with jacket of crushed ice for three minutes.

The homogenate were centrifuged at 3500 R.P.M. for 10

minutes at 5°C. The supernatant was immediately assayed

to determine transaminase, amylase, invertase, trehalase
and acetylcholine esterase (AChE) activities also, total
lipid and total soluble protein were determined.

Enzymes measurements:

a- The activities of transaminase enzymes (AST and
ALT) were determined calorimetrically according to
the method of (Reiteman and Frankel 1957).

b- The carbohydrate hydrolyzing enzymes: The
activities of amylase, invertase and trehalase enzymes
were determined according to (Ishaaya and Swiriski,
1976).

c- Acetylcholine Esterase (AChE) activity: The activity
of (AChE) was determined according to the method
described by (Simpson et al., 1964).

d- Total lipids (TL) and Total soluble protein (TSP):
The TL were estimated by (Schmit, 1964), while TSP
colorimetric determination in total homogenate of
larvae was carried out as described by (Gornall et al.,
1949).

Statistical analysis:

The obtained data were statistically analyzed using
one way randomized design. The proper "F" and LSD value

were calculated as described by (Little and Hills, 1975).

RESULTS AND DISCUSSION

Efficiency of the profenofos, chlorpyrifos and alpha-
cypermethrin on PBW larvae and associated predators
in cotton field:
a- Pink bollworm

The results in Table (1) showed that reduction
percentages in the numbers of PBW larvae for alpha-
cypermethrin were 92.71, 92.50 and 93.54% while, for
profenofos were 77.74, 78.42 and 78.75% on the other
hand, it were 83.04, 82.16 and 82.15 recorded by
chlorpyrifos after 1%, 2" and 3" sprays, respectively.

Table 1. Reduction percentages of the tested insecticides against the pink bollworm larvae in cotton field

Numbers of Number and reduction percentages of pink bollworm larvae %
i st d d
N Rate\ pink Numbers 1% spray 2" spray 3" spray average
Insecticides bollworm  of larvae
feddan 1 2 Mean 1 2 Mean 1 2 Mean  seasonal
larvae before  and % week week reduction week week reduction week week reduction reduction
application reduction
Alpha- Numbers 050 1.00 1.25 2.00 2.00 2.50
0,
cypermethrin 0™ 3.00 % gz750167 2Tt gp79 9221 90 93339375 B4 9292
Reductions
1000 Numbers 2.25 3.75 525 7.00 8.00 12.00
i 0
Chlorpyrifos mi 4.00 /o_ 78.91 76.56 77.74 7728 7955 78.42 80.00 77.50 78.75 78.30
Reductions
Numbers 150 2.50 350 5.50 6.50 8.00
0,
Profenofos 750 ml 3.50 A;_ 83.93 82.14 83.04 8269 8163 82.16 81.4382.86 82.15 82.45
Reductions
control 4.50 Numbers 12.00 18.00 26.00 38.00 45.00 60

Generally, alpha-cypermethrin  was the highest
compound against the pink bollworm, it caused seasonal
reduction percentage 92.92% followed by 82.45% for
profenofos, while the lowest one was 78.30% for
chlorpyrifos.

These results also agree with those obtained by El-
Basyouni (2003) who found that synthetic pyrethroids

were the most efficient compounds compared with
organophosphrus and carbamate insecticides against the
larvae of pink bollworm. Also Younis et al. (2007)
reported that, the synthetic pyrethroid exhibited the greatest
reduction in bollworms infestation compared with the
organophosphrus pesticide treatment (chlorpyrifos and
profenofos). Also Balakrishman et al. (2009) indicated that
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alpha-cypermethrin at its recommended rates was more
effective in reducing the incidence of bollworms. Zidan et
al. (2012) mentioned that, the tested pyrethroid insecticides
alpha-cypermethrin were more efficient in controlling the
bollworms larval population than carabamate and
organophosphrus compounds.

b- Predators:

Coccineledae: The results in Table (2) showed that
reduction percentages in the numbers of Coccineledae
were 88.54, 88.62 and 87.61% for alpha-cypermethrin;
70.08, 69.65 and 69.31% for chlorpyrifos; 70.86, 74.92 and
73.91% for profenofos after 1%, 2 and 3™ sprays,
respectively. Alpha-cypermethrin was the most harmful
against Coccineledae and caused the highest seasonal
reduction percentage which was 88.26% followed by
73.23% for profenofos, while, the lowest one was 69.68%
for chlorpyrifos.

C. carnae: The results in Table (2) recorded the reduction
percentages in the numbers of C. carnae were 74.68, 73.28
and 73.04% for alpha-cypermethrin; 50.54, 49.77 and
49.56% for chlorpyrifos; 55.91, 55.26 and 54.17% for

was 73.67% for alpha-cypermethrin followed by 55.11%
for profenofos, while the lowest one was 49.96% for
chlorpyrifos.

True spiders: The reduction percentages in the numbers
of True spider were 85.31, 86.65 and 85.20% for alpha-
cypermethrin; 70.45, 71.26 and 71.36% for chlorpyrifos;
74.48, 74.12 and 74.22% for profenofos after 1, 2" and
3 sprays. The highest seasonal reduction percentage in the
number of True spider was 85.72% for alpha-cypermethrin
followed by 71.02% for profenofos, while, the lowest one
was 74.27% for chlorpyrifos, (Table 2).

Generally, the three insecticides were harmed the
Coccineledae and True spider more than C. carnae as
compared with control.

These result are in agreement with these of Abd-El
Rahman (2015) recorded the reduction percentage of es-
fenvalerate and chloropyrifos ranged 41-70.50% in the
predators associated with cotton pests (Coccinella,
Chrysoprella, Scymnus, peadurus and true spider mites).
Similarly, Yonggiang et al. (2016) showed the dangerous
toxic and long risk duration of alpha-cypermethrin and

profenofos after 1%, 2" and 3" sprays, respectively. The  chlorpyrifos on the natural enemies (Snellenius
highest reduction percentage in the number of C. carnae  manilae and Telenomus remus adults).
Table 2. Reduction percentages of the tested insecticides on some predators in cotton fields
o Numbers  Numbers Number and reduction percentages of predators %
k= st nd rd
§ ¢ Insecticides Rate\ of predators agd 1t spray 2" spray 3" spray average
E feddan be_forg %o 1 2 Mean 1 2 Mean 1 2 Mean seasoqal
application reduction week week reduction week week reduction week week reduction reduction
Alpha- Numbers 3.00 2.00 125 1.00 0.75 0.50
g cypermethrin 250ml - 20.00 Reductions 88.41 88.67 88.54 89.38 87.86 88.62 89.38 85.83 87.61 88.26
38 . Numbers 5.75 4.00 250 2.00 1.75 0.75
T Chlorpyrifos 750 ml  15.00 Reductions 70.38 69,78 70.08 .67 6762 69.65 66947167 69.31 69.68
S 1000 Numbers  7.00 5.00 2.75  2.00 150 1.00
8 . ) . . . .
G Profenofos T 1900 Roductions 71537018 1088 7539 7242 4% 77637018 12 T3
Control 17.00 Numbers 22.00 15.00 10.00 7.00 6.00 3.00
Alpha- Numbers 6.00 5.00 400 3.25 1.25 0.75
© cypermethrin 250ml - 17.00 Reductions 73.86 75.49 74.68 73.86 72.69 3.28 75.4970.59 7304 367
S @ . Numbers 13.00 11.00 850 6.75 2.75 1.50
gg Chlorpyrifos 750 ml  19.00 Reductions 49.3251.75 50.54 5029 2925 49.77 51754737 49.56 49.96
c © 1000 Numbers 12.00 10.50 7.75 6.50 250 1.50
G Profenofos Tt 2000 Redictions 55.5656.25 2001 T56.94 5357 020 Bgasspoo LM 951l
Control 20.00 Numbers 27.00 24.00 18.00 14.00 6.00 3.00
Alpha- Numbers 2.00 2.50 225 175 125 1.00
cypermethrin 220 M 1200 o ctions 85008472 0231 8787 s5a2 0% Goegaarz 20 872
%) . Numbers 4.00 4.25 475 3.25 225 1.75
éé_ Chlorpyrifos 750 ml  11.00 Reductions 69.23 71.67 70.45 7206 7045 71.26 71887083 71.36 71.02
o 1000 Numbers 3.00 3.5 3.75 275 175 15
Profenofos — “ " 1000 Reductions 74627433 % 7574 725 41?2 Tmoa o5 422 TAZT
Control 11.00 Numbers 13.00 15.00 17.00 11.00 8.00 6.00

Biological effects:

Immature stages: The results in Table (3) showed that the
three insecticides shorten the P. gossypiella pupal period
compared with the untreated. The shortest pupal period
was 9.39 days for alpha-cypermethrin as compared with
10.13 days for untreated. No significant differences were
recorded on prepupal weight between the three insecticides
and control. The lowest prepupal weight was 0.0280g for
alpha-cypermethrin while, it was 0.0357g for untreated.
Significant effects on pupal weight were found between the
three insecticides and untreated. The lowest pupal weight
was 0.0198g for alpha-cypermethrin as compared with
0.0254g for untreated.

All insecticides which showed highly significant
effect in the pupal mortality percentages compared with
untreated. The highest mean pupal mortality was 54.25%
recorded for alpha-cypermethrin compared with zero for
untreated.

Adult stage: Data in Table (3) described the effect of the
three tested insecticides that showed highly significant
effect in the adult emergence percentages compared with
untreated. The lowest mean emergency percentage was
45.76% recorded for alpha-cypermethrin as compared with
100% in untreated. Non-significant differences were found
for pre-ovipostion, oviposition and post-oviposition
periods for all insecticides compared with untreated.
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Alpha-cypermethrin caused shortest the pre-oviposition,
oviposition and post-oviposition periods; 1.79, 11.46 and
5.62 days, compared with 2.32, 12.53 and 5.8 days for
untreated, respectively. Non-significant difference were
found on female and male longevity for the three
insecticides compared with untreated, alpha-cypermethrin
shortened female and male longevity recorded 18.86 and
20.34 days compared with 20.66 and 22.41 for untreated,
respectively.

The effect of three insecticides on number of
deposited eggs and hatchability showed non-significant
reduce in the deposited eggs/female compared with
untreated. The highest reduce number of laid eggs was
122.08 eggs/female for alpha-cypermethrin compared with
198.38 eggs/female in untreated. Hatchability percentage
cleared that highly significant effects were found between

Table 3. Effect of alpha-cypermethrin, chlorpyrifos and

all insecticides compared with untreated. The lowest mean
of hatchability percentage was 51.11% for alpha-
cypermethrin as compared with 90.80% in untreated.

Generally, the tested insecticides increased the
pupal mortality percentages and decreased pupal duration,
adult emergency, pupal weight, pupation, number of
deposited eggs and hatchability percentages as compared
with control.

Similarly Hegab et al. (2019) and Moustafa and
salem (2019) recorded that the alpha-cypermethrin and
chlorpyrifos increased the larval and pupal mortality while,
decreased the larval and pupal duration also decreased the
larval and pupal weight, pupation, sex ratio percentages,
adult longevity, oviposition periods, the number of laid
eggs and hatchability percentages.

profenofos on some biological aspects of the P. gossypiella

prepupal pupal  pupal pupal adult Pre- R Post- female male -

Insecticides  weight duration mortality weight emergency oviposision O"z day:CE'E)'C Ioviposision longevity  longevity (;%g Hatcf;/iblllty
() (day) % (), % (Cay) day)  (day)  (day) '
Alpha- 5080 939 54258 00198 4576c 17% 1146 562 1886 2034 12208  5liic
cypermethrin
Chlorpyrifos  0.0305 9.57 3167b 00236 6833 1.83b 12.15 6.18 20.16 2103 14233 65.59b
Profenofos  0.0291 943  26.64bc 0.0227 7336b 1.93b 12.97 571 20.61 2129 130.66 64.09b
Control 0.0357 1013 Oc 00254 100a 2.32a 1253 58 20.66 2241 19838 90.80a
0.0018 0.0000 0.0050 0.0007

p ns ns o ns o x ns ns ns ns ns -
LSDo.os 19.88 19.89  0.2533 12.7940
The small letters in the column with the same symbols mean values with non significant difference.
The small letters in the column with different symbols mean values with significant difference.
LSD: means triplicate measurements of two independent experiments
ns means non-significant effect
** means highly significant effect
*** means very highly significant effect
11- Biochemical effects: B- Carbohydrate hydrolyzing enzymes: The three

a- Transaminase activities: Data in Table (4) showed
that, the three insecticides caused increase in the
activity of AST enzymes which were 116.44, 105.12
and 84.64% for alpha-cypermethrin, profenofos and
chlorpyrifose, respectively relative to untreated. Also,
chlorpyrifose caused increase in ALT activity which
was 0.24% in contrast to alpha-cypermethrin;
profenofos decrease the enzyme activity which were -
14.94 and -35.12% as relative to untreated.

insecticides decreased the activity of invertase and
trehalase enzymes as relative to untreated, alpha-
cypermethrin caused highly decrease in the previous two
enzymes which were -28.20 and -41.27, respectively.
While, were -14.22, & 3.84% for chlorpyrifos and -5.91
& -19.51% for profenofos. On the other hand, the alpha-
cypermethrin, chlorpyrifos and profenofose increase the
activity of amylase enzyme were -44.49, -88.71 and -
128.36%, respectively (Table 4).

Table 4. Biochemical effect of alpha-cypermethrin, chlorpyrifos and profenofos on P. gossypiella full grown larvae

Increase or d

ecrease than untreated larvae (RA %)

Treatments Transaminase enzymes Carbohydrate hydrolyzing enzymes (A:[ChE) (TSP) (TL)

esterase | ;

ALT mg™ AST mg™ Amylase U9 Trehalase U9 Invertase U? U mg mg
Alpha-cypermethrin -14.94 116.44 44.49 -41.27 -28.20 -79.49 -0.01 312.13
Chlorpyrifos 0.24 105.12 88.71 -3.84 -14.22 -91.87 0.59 205.22
Profenofos -35.12 84.64 128.36 -19.51 -5.91 -72.93 0.29 -85.66

(ALT)= Alanine aminotransferase (AST) = Aspartate aminotransferas
TSP=(Total Soluble Protein)
RA (Relative activity %) = Treatment-Untreated / Untreated x 100

e Concentration expressed as (mg/ml)

TL = (Total lipid) AChE= (Acetylcholine esterase)

A positive value means increase in enzyme activity and the negative values means a decrease.

c- Acetyl Choline Esterase (AChE): The obtained data in
Table (4) showed the alpha-cypermethrin, chlorpyrifos
and profenofose compounds negatively decreased the
enzyme activaty as relative to untreated larvae, it
recorded -79.49, -91.87 and -72.93%, respectively.

d- Total soluble protein and the total lipids:

The obtained data in Table (4) showed increase in
the TSP content 0.59 and 0.29% for chlorpyrifos and

profenofose, respectively while, alpha-cypermethrin
decreased the content -0.01% as relative to untreated. On
the other hand, alpha-cypermethrin and chlorpyrifos
increased the TL level to 312.13 and 205.22%, respectively
while; profenofose decreased the level to -85.66% as
relative to control.

Generally, the three insecticides decreased the
activity of trehalase, invertase and acetylcholine esterase
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enzymes while, increased in the activity of amylase and
AST enzymes as related with control. Also, they caused
disturbance in ALT enzyme activity, total lipid and total
soluble protein contents relative to control.

In this respect, Hegab et al. (2019) recorded
changes in the activity of carbohydrates, transaminase,
acetylcholine esterase enzymes, total soluble protein and
total lipid contents when the american bollworm larvae
treated with (lufenuron, pyridalyl and chlorpyrifos).
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