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ABSTRACT

The cotton variety Giza 70 was cultivated during two successive
seasons of 1997 and 1998. The experimental area was randomly divided
into strip plots design. Each plot was treated with one of the following
pesticides: Deltanet®, Match® Evisect® and Sirene® during 1997 season.
The application was done every two weeks Side-effect of these
insecticides in terms of increasing or decreasing the numbers of insects
that spread out in the field was studied in relation to their side-effect on
yield and fiber quality (in both seasons). Insects inspection was done for a
period of 9 weeks. None of the tested compounds increased the numbers
of the aphids (Aphis gossypii) more than that found on the untreated
plants. Deltanet® showed the lowest mean number (15 aphids/$ leaves).
Also, the effect of all used compounds on the numbers of the Jassid was
not significant by the end of the inspection period. The numbers of the
whitefly (Bemisia tabaci) were low except on those plants treated with
Match® when the number was counted a week after the third spray (83
adults/5 leaves). That number was decreased to 7 adults/5 leaves a week
later.

Also, Match® increased the number of the cottonseed bugs
Oxycarenus hyalinipennis (16.3 insect/plant), while the number of the
bugs was 13-insect/untreated plant Evisect® as well as Sirene® reduced
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the numbers of bugs on the treated plants. Moreover, there was no side
effect of the applied compounds on either increasing or decreasing the
numbers of the green bugs Nezara viridula. However, Sirene® as a
selective compound against the pink-bollworm Pectinophora gossypiella,
didn’t reduce the mumber of the larvae, while Evisect® did.

During 1998 season, the same compounds that were used in 1997
season, were also used in addition to Aim-X* and Cascade®. Non of the
tested compounds showed any side effect on the predator lacewing
(Chrysopa vulgaris). Aim-X® and Cascade® increased the numbers of the
aphid and the numbers of the pink-bollworm larvae. A higher yield was
obtained from those plants treated with Deltanet®.

Regarding the side-effect of the used compounds on fiber quality,
it was found that they have no effect on staple length, elongation and lint
strength during both seasons, except that, Cascade® increased lint
fineness in 1998 season.

INTRODUCTION

Several species of insects and mites are found in cotton fields,
including those, which are destructive. The most damaging pests are those
attacking squares and bolls: the spiny-and pink bollworms. Also, the
cotton leafworm can reduce yield if it destroys too much foliage.

Aphids seldom affect yield, but white ﬂi&scanreducephmvigor
and lint yields (Naranjo e7 al., 1996) and both can reduce the
grade of lint and its quality by its contamination with honeydew
(Henneberry et al., 1998).

Therefore, effective, selective and safe insecticides should be
applied since they are considered as feasible means for insect control until
more biologically based management systems can be developed. Using
such compounds for pest management coordinated with production
minimum hazards to crop, buman health and the environment
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Nevertheless, non of the recommended and commonly zpplied
pesticides proved to be permanently fully effective. In addition, these
pesticides might have there side effect on the incidence of certain harmful
insect’s or/and the absence of others, which can be useful as biological
control agents. The use of certain pesticides was found to increase the
population density of certain insects or mites (El-Sorady et al., 1995) and
that might be due to their side effect on their parasites and predators. .
Others (JH. mimics) change the sex ratio (Kelada er al., 1980) as
cypermethrin  and chlorfluazuron do (Zytoon and El-Zoghby, 1992).Also,
chlorpyrifos prompted a sex ratio shift in Aphids melinus off-spring giving
more males {(Rosenheim and Hoy, 1988).

Therefore, the aim of the present investigation was to study the
probable side effect of certain target or non-target insecticides belonging
to different pesticide groups on those insects. Also spread out in cotton
fields in terms of increasing or decreasing their population in relation -
their effect on cotton yield and fiber quality.

MATERIALS AND METHODS

Experimental site:

Field experiments were carried out at the Experimental Farm of
the Faculty of Agriculture (Saba Basha), located at Abis district,
Alexandria, during two successive cotton growing seasons (1997 and
1998). An area of about % feddan (1050 m?) was cultivated with Giza 70
cotton variety at mid of April of both 1997 and 1998 seasons.

Experimental design:

The experimental area was randomly divided into strip plots. Each
plot (5 x 25 m =125 m’) represents a pesticide treatment and therefore
each plot was separated from the adjacent one by two meters space to

minimize the interference of spray drift.
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Table (1). The tested insecticides, insect growth inhibitors (1G1s),
insecticide/IG1 mixtures and the pheromone/ insecticide :’“'1‘9‘;':
during the first and second cotton growing seasons (1997 an )-

Group:

1.furathiocarb/lunfenuu

Formulation used
(rate of application) Chemical name
pesticide mUFeddan
(A) Carbamates
). furathiocarb Deltanet® 400 | [0-n-butyl{(2,2-dimethy}-2 3
E.C.*'(400) dihydrobenzofuran-7-yl)
N.N'dimethyl NN "= thiodicarbamate).
(B) Insect Growth
Inhibi tors (IGIs)
1. lunfenuron Match® 50 EC. *'? | (RS)12,5-dichloro4<1,1,2,3,3,3-
(400) hexafluropropoxy)phenyl}-3-2,6=
diflurobenzoyl) urea.
2. flufenoxuron | Cascade ® 100 E.C™ | 1-{4<2<chloro-a, @, a-trifluro-P-
(250) tolyloxy)-2-flurophenyl}-3-(2,6
diflurobenzoyl) urea
( C) Pesticide/IGI
mixtures

Aim X®500E.C. ?

The chemical name of each compound

(750) have been mentioned.

on

(D)Pheromonefinsecti | Sirene® 1,2 (contain | Cypermethrin®(RS) a-cyano-3-

cide mixture 0.16% pheromone phenoxybenzyl (1RS, 3 RS, 1RS, 3RS)
(gossyplure) and -34(2-dichlorovinyl)- 2, 2=dimethy}-
6.4% cypermethrin) | cyclopropene carboxyate.

(E) Others: Evisect® *12 NN dimethyl-1,23,-trithian-5-ylamine

thiocyclam (600) hydrogenoxalate.

* compounds produced by NOVARTIS and ** by Cynamid
1 during 1997 and 2 during 1998.
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Pesticides application:

The tested compound: and their used rates (recommended field
rates) are shown in Table 1. Pesticides application was done each two
weeks and performed by using a knapsack sprayer (20 L) In 1997, the
application started on 29" of July, while in 1998, started on 107 of
August. Sirene® was applied in drops of 50 pl at a rate of 2000
drops/feddan. Each drop contains 0.08 pl of the pheromone “gossyplur e’
and that black drop was put on the top of a plant in a right row followed
by another one on the left within two meters distance and so on.

Insects inspections.

Inscet’s inspections were carried out prior to pesticide application
and a week after to determine the effect of each compound on insect’s
populations. Counts of those insects that were found during each of the
growing seasons were recorded every week along a sampling period of
nine weeks during the seasons of 1997 and 1998.

Counts of the aphids and whiteflies were carried out according to
El-Nawawy e al. (1979) and the counts of the bollworms and predatory
insects were done according to El-Henidy et al. (1987).

The examined leaves were randomly picked up from five plants.
Five leaves were taken from the lower, median and upper parts of each
inspected cotton plant (2+2+1 leaves, respectively/plant). The leaves were
also examined in the laboratory using a binocular to count the alive
aphids. Picking up samples of twenty-five bolls/replicate did counts of the
bollworms from the treated plants and then they were dissected for

internal inspection.

Determinations of cotton yield.

In each treatment, seed cotton (opened bolls from twenty-five
cotton plants were picked up to determine the rate of cotton yield/plant,
and from which, the total yield/feddan was relatively calculated. The
calculation was based on the whole area of afeddan which is equal to
4200 m’, the distance between plants is 30 cm and the distance between
rows is 60 cm.
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Fiber quality: . .

qLabofatory samples were drown and prepared as directed in the
recommended practice, D 1441 of the A.S.T.M. Fiber lcngl_h paran.\ctc;S
(span length 2.5% and span length 50%) were measured as directed in the
recommendations of the A STM. (D-1447-83) using the digital
“Fibrograph”. .

Lint fineness was measured (D-1448-84) using the “Micronaire ‘
instrument. Lint strength and elongation were done by the “Stelometer’
(at '/s™") and the strength was calculated as follows:

Breaking weight (kg) x 15

Lint strength (gm/tex) =
lint sample weight

All the fiber quality measurements were done at the Fiber
Technology Laboratory, Faculty of Agriculture, Saba Basha, Alexandria
Univ. Four replicates were used for each measurement.

Statistical analysis:

Data obtained concerning the counts of targeted and non-targeted
insects and also those related to fiber quality were statistically analyzed
by Analysis of Variance (ANOVA) using COSTAT (a microcomputer
program for the analysis of the biological research experiments). Means
were separated following a significant F test by using the method of least
significant differences (LSD) (P = 0.05 to 0.01).

RESULTS AND DISCUSSION

A. The incidence .of targeted and non-targeted insects:

1. Throughout the period of pesticides application 1997
season.

The comparative performance of the examined treatments on those
targeted and non-targeted insects is illustrated in Table 2. The counts of
insects were expressed as mean numbers of insects/5 leaves or 25 bolls
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(For bollworma) 1t was ohwerved that the mean sumbers of the mepeeted
maents Noctusted durng the imapection period of mne week s

The mean mumbers of the aphed (Aphese gowoper, Glov VS leaves
were relatively  hagher in the untrested plants by the end of the mapeetion
penod (31 aphidy'S leaves) None of the tested compounds mereased the
mumbers of aphids more than those found on the untreated plants The
siatistical analyss showed that there was a significant effect due 1o the use
of the tested materials (Match®, Dehtanet®, Evisect® and Swene®)
Although, Sirene® is a non-targeted or selective compound aganst aphads,
i showed a lower mean number of aphids (18 aphids/S leaves) On the
other hand, Deltanet® showed the lowest mean number of aphids (15
insect/S leaves).

The peak number of the Jassid Empoasca lybica (de Berg )
appeared a week afier the first spray which has been carried out on the
29" of July and then this number decreased after the 2™ application (on
the 14" of August) The effect of all used treatments was not significant
by the end of the inspection period. Although, the level of the whitefly
adults increased mainly during the favored prevailing weather conditions
at the last part of the growing season, Bemisia tabaci (Genn ) numbers
were low on cotton plants allover the period of inspection. Those mean
numbers of the whiteflies on treated (except for those treated with
Match®) and untreated plants were found to be far away from the
economical threshold levels (ETLs) that suggested by Gameel (1973)
(200 adults/100 leaves), Stam er al. (1994) (6-8 adulis/leaf) and Naranjo
et al. (1998) (5-10 adults/leaf). The higher number of white flies that
exceeded all the ETL suggested by the above-mentioned authors was that
counted on September 16® (83 adults/S leaves) on those plants treated
with Match® (a week afler the third spray, inspection No 6)

Nevertheless, that high number decreased within 7 days to be 7 adults/$S
leaves. In this respect, if the number of the white fly adults exceeded the
ETL, it would be better to use and find out a selective and effective
insecticide 1o prevent their migration to another host in a massive number.
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TaNe (20 Mean number of inspected insects/S leaves or 25 bodls (for
bollveowms) during the growing season of 1997.

- Aplos gosypu ) g
No of impection -
v |4 + - -
Treatment 1 2 3 4 5 6 7 - -
Match 14672 | 240c | 2400 | 2667 | 25004 | 50 30c | 10900 [4000 | 33 67
Delnet” | 000 | 1600 | 2200 | 32.00 |80 33ab |6500b | 6700 |3530| 15 00c
a
Evsect” [ 378b | 830b [3467a 2333 | 76300 | 4967 | 7467 [2700 |41 00ab
Sirene 078 | 346c [ 2000 [2600 | 5567c [9200b | 15400 | 5500] 18 00c
Control 11.56ab | 165a [30.00a | 41.00 | 89.00a | 1002 | 120.00 [49.00 | 51 Ova
b
F . . . NS . . NS NS NS
Oxycarenus hyalinipemis

1 2 3 4 s 6 7 8 9

Match® 333 1200 | 1.00 | 400 | 267 | 267> | 1.33 |4.00a| 1633a
Deltanet® | 0.00 1300 1267 | 867 | 533 | 500a | 0.00 |467a| 5.00b
Evisect 300 | 7.00 | 233 [ 633 333 | 500a | 233 |100c| 0.00
Sirene’ 3.00 | 300 [ 000 [433] 267 | 000 | 000 |400a| 267
Control 500 | 300 | 200 {900 | 620 | 0.00 | 0.00 |3.00b]13.00ab

b NS | NS | NS | NS | NS . NS | * .

Nezara viridula

] 2 3 4 5 6 7 W 9

Match® 033 | 10 | 000 [ 300 067 | 133 | 00 [200a| 233
Furathion | 000 | 40 [ 000 [ 433 | 367 | 133 | 00 [200a] 267
Evisect® 033 | 10 [ 033 [300[ 333 [ 233 | 20 [oé6m| 000
Sirenc® 1.00 | 30 | 400 | 500 ] 000 | 000 [ 00 [1006] 033
Control 150 | 30 | 000 [ 600 310 [ 29 | 00 |000| 130
F NS | NS| NS [NS| NS | NS [ NS | * | NS

hora gossypiella

] 2 3 4 | 5 6 7 8 9
Maich® | 00 | 00 | 00 | 330 600 [ 000 [ 000 | 633 | 467
Delanet® | 00 | 00 | 00 | 166 | 567 | 667 | 000 | 533 | 530
Evisect® | 00 | 00 | 00 | 200 | 7.00 | 500 | 267 |330]| 000
Sirene 00 | 00| 00 [500] 900 | 000 | 000 | 633 767
Control 00 1 00 ] 00 [200] 700 | 420 | 000 [ 610 730
F 00 | 00 ] 00 [ NS| NS [ NS | NS | NS| NS
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Table (2) continued
Insect .
hiteca
No. of inspection
Tn:m:em 1 2 3 4 s 6 7 8 9
Match » 16.33b| 50.67b | 3630 | 633 | 1567 133 | 133 |567] 733
Deltmet™ [24.00a] 16430 [ 32.00 183 | 28.00 | 1200 | 2062 | 1000| 333
- a a
Ensm: 5.00c |2367c | 3667 | 600 | 15.67 1200 | 833 [600b] 967
Sirene 15.33b) 39.00b | 26.00 | 18.00 | 22.00 | 1400 2400 | 1133 433
a
Contro) 23.00a | 97.00a | 40.00 | 2100 | 23.00 | 11.00 | 15.00 1210 920
b a
F .. . NS | NS| NS | NS | Ns . NS
Bemisia tabac
1 2 3 4 5 6 7 8 9 |
Match® 00 | 150 | 1433 [1633] 380 | 8333 | 70.006] 9.00 0.0
Ddtmec! 0.0 00 | 000 | 000 | 00 | 000 | 467 | 667 | 00
Evisect 00 | 300 | 3133 [300] 00 | 000 | 7002 | 633 0.0
Sirene® 0.0 90 | 833 200 | 00 [2167a] 800a | 333 | 00
Control 00 | 140 {2500 [300| 00 | 193b] 000 | 39 | 00
F 00 | NS | NS | NS | NS . . NS | 00
Earias insulana
1 2 3 4 5 6 7 8 9
Maich* 0.0 0.0 00 ]120b| 6.00b | 3500 | 150 |3000] 267
a
Furathion 0.0 0.0 00 |260a|1800a| 2500 | 11.0 |21.00] 0.00
b
Evisect® 0.0 0.0 00 |210a] 6.70b | 2300 | 157 |733c| 133
b
Sirene® 0.0 00 00 |220a| 833b | 1600 [ 150 [1533| 433
b c
Cantrol 00 0.0 00 |29.0a|1920a| 33.00 142 12500 820
ab
F 00 | 00 | 00 [ *° . NS | NS [ * | NS

{0 Mean on the same sampling date not followed by the same letter (5
are significandy different P< ..o o .,.\ (LSD(, N.S, Satstclly
[DAmows indicate pesticide apphcation and the couns before

application at the same day.
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The cotton seed bug Ovycarenus Myalinipermis (Costa) 18 & late
season pest attacking the npe seeds of cotton and other Malvaceous
plants On cotton, it feeds on the seeds in the mature opened bolls and n
any other bolls, which have opened prematurely The problems it causes
are that lint may be slightly stained because of crushing bugs dunng
ginning giving a powerful smell in the lint (this also a reason for the lack
of their predators), the seeds become sterile and their oil content will be
reduced The cotton seed bug was found during the cotton growing
season of 1997 (because of the presence of okra plants nearby) Among
the used compounds, and by the end of the inspection period, Match®
again gave high incidence of the bug (16.3 bugs/plant) and the mean
number of the bugs was more than that found on the untreated plants
(13.0 bugs/plant).

On the other hand and allover the inspection period, Evisect®
seemed to be effective in reducing the number of the bugs on the treated
plants. Sirene®, as a non-targeted insecticide against O. hyalinipennis,
was also as effective as Evisect®. That might be possible because it
contains Cypermethrin, which in a way or another was in contact with
those bugs during their activity and movement on those leaves with black
drops of Sirene®.

The green stink bug Nezara viridula (L.) attacks more than 200
host plant species including cotton. On cotton, fungus spores of the genus
Nematospora can be transmitted due to the feeding of the green bug
(Schmutterer, 1977). This green bug was found in lower numbers during
this growing season only. None of the used compounds has a selective or
side effect on this insect. Allover the period of inspection, statistical
analysis showed that these were no significant differences between the
numbers of the bugs on treated and non-treated plants.

Both, the spiny (Earias insulana (Boisd.) and pink boll worm
(Pectinophora gossypiella, Saund.) as internal fruit feeders started to
appear on August the 21%. All the applied compounds even Sirene® (the
selective and targeted compound against the pink bollworm), has no effect
in reducing the numbers of the infested bolls by both boll worms. That
was assured by the mﬁnicahndyxiullovuthepuiodofinspecﬁonor

the pink boll worm, giving non-significant differences
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It was expected that Sirene® would be effective in reducing the
incidence of the pink-boll worm (as the mean numbers of larvae/25 bolls)
but it was found that Evisect® was effective 10 some extent in this respect

For the spiny bollworm, there were significant differences
between its numbers on treated and untreated plants. In the last
inspection, its numbers were lowered in all the treatments including the
control, showing non-significant differences.

2. Throughout the period of pesticides application in 1998
season.

The effect of six different compounds used in the growing season
of 1998 on target and non-target insects is illustrated in Table 3. The
numbers of the white fly adults/S leaves were relatively higher before the
beginning of application program on August the 10®. Then they decreased
a week after the first spray (when they were counted on the 17® of
August). They were still in low numbers after that allover the period of
pesticide application and inspection with a range of 0.0-7 adults/5 leaves,
in those treated plants and a range of 0.0-3.7 adults/5 leaves in the
untreated plants. It was observed that during the last parts of both
growing seasons (1997 and 1998), the population levels of the whitef
were low.

Regarding the side effect of the used compounds, there was no
such effect on the predator Chrysopa vulgaris (Schineider) (Neuropters
Chrysopidae). The predator was found to be more or less in constant
numbers on those treated and untreated plants. These results are in
agreement with those of El-Sorady e al. (1995) who found that certain
organophosphoates and carbamates were useful in cotton fields for
protecting predators.

The aphid, A. gossypii was absent during the first three
inspections, however, its numbers increased sharply on those plants
treated with Aim-X® giving higher population level of 66.3 which
increased to 108 and then to 230 aphids/5 leaves in the last three
inspections (No. 7, 8 gnd 9, respectively) while the mean numbers of
aphids on those untreated
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plants were 267, SOand §$ 13 aphid¥/$ leaves, respectively Same trend

was found m those plants treated with Cascade® The mean numbers of
aphids were found 10 be 43 67, increased to 75 and then to 80 33 aphide/5
leaves of those plants treated with Cascade® in the last three inspections

The aphids were totally absent allover the period of inspection and
throughout the pesticides application program in those plants treated with
Deltanet* Except for those plants treated with Deltanet® or/and Sirene®,
the mean numbers of aphids on the other treated plants differed
significantly from those on the untreated ones in inspection No. 9. The
range of the mean numbers of aphids on all treated plants was 16.3-230/5
leaves, while the mean number of the aphids on the untreated plants was

5.3 aphids/ 5 leaves.
It is noticed that Sirene* had no side-effect on the biological

control agents of the aphids, since it didn’t affect the mean numbers of the

predator C. vulgaris.
The Jassid, E lybica, was almost absent on those plants treated

with Evisect® and there were fewer numbers of the insect on those treated
and untreated plants. The higher numbers were observed in all plants
before spraying when they were examined on August the 10 and also
they were higher after the second application of Sirene® giving a2 mean
number of 567 insects/5 leaves during the fourth, fifth and sixth
inspections. Sirene® increased the number of the Jassid on those treated
plants and that was because the Jassids may be non-targeted insects.

The numbers of the inspected pink (P. gossypiella) and spiny (E.
insulana) bollworm larvae/25 bolls, their percent of infestation and their
total numbers throughout the period of pesticide application and
inspection are illustrated in Table 4.

The total numbers of the pink-bollworm larvae were peaked by the
end of September (29") (the 7" inspection) and by the beginning of
October (4") (the 8 inspection). The spiny bollworms started to rise up
on the 8® of September during the 4® inspection.

The total numbers of the pink-bollworm larvae, collected allover
the period of inspection (8 weeks), were higher in those plants treated
with Evisect®, Aim-X® and Cascade® (38, 33 and 27 larvae/(25 x 8) bolls,
respectively. The total number of the pink-boliworm in those plants
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treated with Sirenc® was as much as that of the untreated plants, while in
the other trcated plants, tlic numbers of the pink-bollworm larvae were
higher than that of Sirenc* and control

On the other hand, the numbers of the spiny-bollworm counted
throughout the whole period of inspection were higher in the untreated
plants and also in those plants treated with Sirene™ (35 and 26 larvae/(25
x 8) bolls, respectively The total of the total numbers of P. gossypiella
was higher (158 larvae) than that of the spiny-bollworm L. insulana (136
larvae).

From the above-mentioned results, it is not advisable 10 use
Sirene" alone in a controlling program for cotton pests or especially for
the pink-bollworm 1t would be better to use other effective pesticide
against the pink-bollworm alternatively with Sirene® (not in a mixture)
before the time of bolls formation to avoid yield re. <tion.

B. The effect of fiber quality and yield:

The effect of the used compounds on yield and the fiber quality in
both growing seasons of 1997 and 1998 is shown in Table 5. It is seen
from the table that all the applied and tested compounds have no side
effect on the staple length (2.5 and 50% span length), elongation and lint
strength (g/tex) in both the growing seasons of 1997 and 1998. )

Lint finesses had not been affected with those compounds used in
1997, while it had been affected with those compounds used in 1998.
Cascade® gave high lint finesses (a low reading of micronaire, 3.18) and
that reflected on the lint strength (33.4 g/tex). Nevertheless, there were no
significant differences between the means of lint strength of those treated
and untreated plants.

The weights of cotton seed/25 plants were higher in those plants
treated with Deltanet®, Evisect and Cascade® and their yields were 17.6,
13.7 and 11.8 kent./feddan (1998 season), respectively. It was observed
that the number of the pink-bolilworm larvae in those plants treated with
Deltanet® was higher than that of the control; nevertheless, it gave
thehigher cotton yield. Deltanet might have its effect on the other
elements that cause yield loss.
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In both seasons, higher cotton yield parameters were gained from
those plants treated with Deltanet® and Evisect®, since also they gave
1101 and 9.75 kent./fed. respectively (1997 season) Although, Sirene*
was effective against P. gossypiella larvae, reducing their numbers and
their infestation percentages when it was compared with the other used
compounds (Table 4). The yield of those plants treated with Sirene, was
low and this explains that the pink-bollworm larvae was not the only ones
that cause yield-loss because also Sirene® was not effective against the
spiny-bollworm (E. insulana) which is considered as a vital element in
yield loss.
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