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ARTICLE INFO ABSTRACT

Article History Synthesized formulated chromen derivatives as dustable powders
Received:22/11/2022 were previously tested biologically against cotton leafworm S. littoralis
Accepted:24/1/2023  larvae 2" and 4" instar larvae in the lab and were found to have good
Available:28/1/2023  insecticidal efficacy. The primary goal of this study was to assess the
insecticidal effectiveness of two previously reported synthesized and

K_eywo_rds: formulated chromen derivatives as dustable powder formulations (DP) F2 9.5
Biological % and F3 10 % against the pink and spiny bollworms (Pectinophora
activity, Dustable gossypiella and Earias insulana), respectively, under field conditions in two
powder, E. different locations, the Agricultural Research Center Station "Quaha" in the
insulana, Fiber Qualyoubia Governorate and "El Mahala ElI ElKoubra" in "Gharbia"
Properties, Governorate during 2020/2021 and 2021/2022 seasons. During the seasons

Formulation and  ©f treatment, two distinct treatments, one spray and two sprays were used,
P. gossypiella. and cotton yleld_and fiber characteristics were _also _researched. Dustable

powder formulation F2 demonstrated stronger biological efficacy on both
pests under study than dustable powder formulation F3 for both treatment
modalities. During the two study seasons, one spray treatment with dustable
powder formulations had a stronger impact on P. gossypiella and E. insulana
than the two spray treatments. In addition, F2 was more effective on P.
gossypiella than on E. insulana in both study governorates and both seasons.
Although the yield produced utilizing the F3 dustable powder formulation
was far higher than that obtained using the F2, the cotton yield and fiber
characteristics were also much better than the control. After all necessary
research is completed, dustable powder formulations based on chromen
compounds might be applied to control P. gossypiella and E. insulana in the
future.

INTRODUCTION

In Egypt, cotton (G. brbadence L.) is regarded as one of the most significant
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agricultural crops for production. The Egyptian ruler encouraged the crop at the start of the
18™ century to boost the country's revenue; as a result, the quality of the cotton became
legendary and a trademark on the international market, earning Egypt a reputation around
the world. Egyptian cotton is more than just a crop; it represents the past and the future of
the modern Egyptian renaissance (Karvy, 2009). The Egyptians refer to it as "white gold"”
(Ahmed and Delin, 2019). The efforts put forth by all related sectors, including research,
agriculture, production, marketing, and industry, resulted in a strong competitor that
surpasses the quality of global varieties due to its physical, technological, and superior
spinning consistency compared to previous varieties that are identical in terms of length
grade. This persisted until the middle of the 1980s (Ahmed, 2016). While cotton was a
significant export for the Egyptian economy; it was also one of the major sources of revenue
for farmers. The primary cash crop and agricultural export commodity for Egyptian farmers
has always been cotton (Soliman & Ewaida, 2005). One million people are employed
directly and indirectly by it, and it spends 26 billion Egyptian pounds in agriculture and
related sectors including the textile, dyeing, and apparel industries. This crop is crucial for
ensuring food security; cotton seeds are also used as oil seeds and in the feed sector.
Additionally, nearly 40% of its output was exported (Ahmed and Delin, 2019).

The pink bollworm (Pectinophora gossypiella), the spiny bollworm (Earias
insulana), and the cotton bollworm (Helicover paarmigera), which caused significant harm
to both quantity and quality, are among the insect pests that limit cotton yield globally
(Vonzun et al., 2019).A destructive lepidopteran pest of cotton and one of the most invasive
insects in the world, the pink bollworm (Pectinophora gossypiella), was discovered in the
United States for the first time in 1917 (Tabashnik et al., 2021). Over the past 50 years, it is
projected that invasive species have cost the global economy $1.288 trillion (Zenni et al.,
2021). In 32 million hectares, cotton is the most significant commercial crop grown in over
100 nations. When left uncontrolled, the larvae of the bollworm complex attack squares and
bolls, resulting in severe yield losses (Ali and Khan, 2007). The pink bollworm, one of the
bollworms, recently gained a reputation as a serious pest and is known to reduce seed cotton
output as well as oil content, normal boll opening, and locule damage. Pink bollworm, the
most economically damaging pest of cotton in the world, is known to reduce cotton seed
yield by 2.8 to 61.9 percent, oil content by 2.1 to 47.1 percent, and boll opening by 10.7 to
59.2 percent (Anjum, 2019).

Earias insulana, a bollworm, is a serious pest of cotton (Zakaria, 2021). One of
the most devastating insect pests, the spiny bollworm (SBW), Earias insulana (Boisduval)
(Nolidae: Lepidoptera), has been identified as the cause of significant economic losses in the
cotton crop in Egypt (Nada et al., 2010). The primary cotton pest, the spiny bollworm,
damages cotton squares, flower buds, flowers, seeds, and fiber, especially during the late
stages of cotton plant growth, which results in a reduction in the quantity and quality of lint
and oil of the harvested crop Salem, (2008).

According to reports, cotton's two main bollworm species-pink bollworm
Pectinophora gossypiella (Saund.) and spiny bollworm Earias insulana (Boisd.) cause 30-
40 % vyield losses, raise insect control costs and result in significant indirect losses due to the
eradication of beneficial insects and the emergence of insecticide resistance in cotton
(Haque, 1991; Mireulle et al., 1999 and El-Bassiony, 2001).

Around the world, cotton uses up to 60% of all commercially available pesticides
(Yadav et al., 2019). Insecticides are a major component of traditional insect pest
management methods. The difficulty of managing pests has increased during the past two
decades as more insect species become resistant to insecticides (Kranthi, 2007).The
extensive use of broad-spectrum pesticides like organophosphorus (OP) on cotton led to the
emergence of insecticide-resistant pest populations and a marked decline in the numbers of
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parasitoids and predators of the primary cotton pests (Hillocks, 1995). Insecticide resistance,
which was brought on by the overuse of insecticides on the crop, has a specific impact on
cotton pest management. Resistance to pesticides made them ineffectual, increasing the need
for more applications, resource waste, and subsequent ecological pollution (Kranthi, 2007).
In Egypt also, tolerant and resistant strains of cotton pests have emerged as a result of the
continued widespread use of prescribed synthetic insecticides (Seleman, 2014)

The cotton leafworm Spodoptera littoralis (Lepidoptera: Noctuidae) larval 2" and
4™ instar stages were successfully inhibited by chromen dustable powder formulations under
laboratory conditions, and both stages were prevented from completing their lifecycles. The
4™ instar larvae's histopathological examination revealed that these dustable powder
formulations resulted in weak epicuticle necrosis, separation of epidermal cells from the
cuticular layer, necrosis, ruptured columnar cells with pyknotic nuclei, damage to the
basement membrane, and ruptured columnar cells with pyknotic nuclei. a disrupted
columnar structure, muscle cell necrosis, vacuoles, and a destroyed peritrophic matrix in the
midgut (Hamouda et al., 2022).

The objective of the current study was to assess the biological effects of two
recently published dustable powder formulations on the pink bollworm (Pectinophora
gossypiella) and the bollworm Earias insulana under field conditions, as well as their impact
on cotton production and characteristics. Ali et al. (2010) showed that significant differences
were observed among the tested cotton varieties (CIM-473 and CIM-482) in upper half mean
length, micronaire value, and fiber bundle strength. Tolba (2017) reported that mean values
of upper half mean length, fiber uniformity ratio, short fiber content, micronaire value, fiber
maturity %, fiber bundle strength, and fiber elongation are affected by cultivar. Yang et al.
(2021) showed that all fiber technology was significantly affected by cotton varieties NT, L
16 and L 36. L 16 variety exceeded the other varieties in mean values of upper half mean
length, fiber uniformity index, micronaire value and fiber bundle strength and elongation
percentage

MATERIALS AND METHODS

2.1. Synthesis and Formulation of Tested Chromens:

3-(benzo[d]thiazol-2-yl)-2H-chromen-2-imine (2a) and 2-(benzo[d]thiazol-2-yl)-
3H-benzo[f]chromen-3-imine (2b) compounds were synthesized according to (Hamouda et
al., 2022) and formulated as dustable powder formulations F2 and F3 respectively according
to the standard method (Furmidge, 1972).

oy
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Fig. 1: Chemical structure of the synthesized chromen derivatives 2a and 2b formulated as
dustable powders (F2) and (F3) respectively.

2. Bioassay
Field Experiment:

To compare the effects of the two dustable powder formulations (F2) and (F3) on
both pests under study Pectinophora gossypiella (Saund.) and Earias insulana and on the
yield product, a field experiment was carried out at two separate locations: the Agricultural
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Research Station "Quaha™ in "Qualyoubia” Governorate and "ElI Mahala EI Koubra™ in
"Gharbia" Governorate. In both locations, a 175 m? (1 Karat) area was divided into three
equally sized plots for four cotton plants growing, three treatments were used, treatment A
for dustable powder formulation F2 for compound (2a), treatment B for dustable powder
formulation F3 for compound (2b) and treatment C for (Check control). Each plot had nine
ridges that were separated into three replicates that were each five meters long and spaced
60 cm apart. All customary cultural techniques, such as weeding, irrigation, and land
preparation, were carried out, and no insecticides were used. On top of the ridgeson, cotton
seeds were planted on April 5, 2020, in a single row, about 2-3 cm deep. The following
treatments were sprayed: One spray only to the end of the season (treatments spray once and
data are recorded until the end of the season). Two sprays to the end of the season with 15
days between each spray, the first spray when the flowers start to appear and the second
spray when the bolls were formed, while the examination and data recording remain until
the cotton is harvested (Ali I.N. Abdel-Aal 2004).

3. Cotton Properties:

3.1 Cotton Yield:

The cotton yield as a result of all previously mentioned treatments was estimated to
ascertain the impacts of the application of treatments on the yield as the work’s ultimate
objective. By manually comparing each treatment to the control check, the cotton yield was
calculated and reported in accordance with Kantar/fed. (Said et al., 2011)

3.2 Fiber Properties:

Some fiber technological characteristics were measured at the Cotton Technology
Research Division of the Cotton Research Institute in Giza, Egypt, at a constant relative
humidity of 65% (+ 2) and temperature of 21 °C (x 2). Micronaire value, Fiber maturity
ratio, Upper half means length (UHML), length uniformity index (%), Short fiber index
(SFI), fiber strength (g/tex), and fiber elongation percentage (%) were all determined by the
HVI instrument system (A.S.T.M., D:4605-1986.). While oil percentage was determined
using soxhlet apparatus according to AOAC (2004).

4. Statistical Analysis:

According to the method outlined by Gomez and Gomez (1984) the analysis of
variance was conducted. The statistical software package MSTAT-C was used to evaluate
the data statistically (Freed, 1991). The least significant difference (L.S.D.) test was applied
at the 0.05 level to compare means in cases where the F-test revealed significant differences
between treatment means. According to Henderson and Tilton’s formula (1955), the
reduction rate was calculated in the manner described below:

Reduction % = (1 - (B.l. % in Co. before treatment) X (B.I. % in T after treatment) / (B.l. %
in Co. after treatment) X (B.l. % in T before treatment) * 100
Where: B.I. % = boll infestation %, T = treated, Co. = control

RESULTS AND DISCUSSION

Biological Part:

The percentage of infestation during the (2020) season in the two governorates
under research, Qalubia and Gharbia, was displayed in Table (1). Inspection findings in the
Qalubia Governorate revealed four generations of P. gossypiella, with the third generation
reaching its peak on September 8" with 39.3% of individuals and an average temperature
and relative humidity of 31 °C, respectively. E. insulana recorded four generations, with the
first of September being the peak with 39.1% of individuals, which corresponds to average
temperatures and relative humidity levels of 29.7 °C and 70.2%, respectively with a mean
average temperature and average relative humidity of 28.48 °C and 74.85%, respectively,
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during this season, P. gossypiella individual’s means were 16.99% and 19.90% for E.
insulana. In the Gharbia governorate, four generations of P. gossypiella were estimated, with
the peak occurring on September 8™ at 34.5% relative to the average temperature and average
relative humidity of 29.9 °C and 62.5%, respectively. Four generations of E. insulana were
also recorded, with the peak occurring at the beginning of September at 28.8% relative to
the average temperature and average relative humidity of 30.3 °C and 62.5%, respectively.
For P. gossypiella and E. insulana, the reported mean during this season was 14.3 and 15.2%,
respectively, in relation to the mean average temperature and average relative humidity of
33.39 °C and 56.46%, respectively. The maximum peak for both pests under consideration
was recorded at the same time in both governorates with only a small variation in
temperature and relative humidity (Dhaka and Pareek, 2008); EI-Gabaly, 2008).

Table 1 Percentage of infestation of P. gossypiella and E. insulana with temperature and
humidity in Gharbia and Qalyubia governorates during the 2020/2021 season.

Percentage of infestation (2020)
. Qalubia Gharbia
1"55:::1“ P. E. Average of | Average of P. E. Average of | Average of
gossypiella | insulana Temp.(°C) R.H. (%) gossypiella insulana Temp.(°C) R.H. (%)

13%Jun, 3.0 5.1 23.0 65.1 1.6 33 28.7 349
20%Tun 4.3 6.1 24.0 65.0 2.0 5.2 28.8 47.0
27%Tun 8.5 14.5 30.8 67.0 7.3 11.3 28.7 531
4Tyl 109 11.5 250 66.0 95 10.0 306 51.1
11 Jul. 7.3 93 27.0 67.0 5.6 8.0 296 594
18% Jul. 8.1 17.1 28.0 70.0 7.6 14.4 28.1 59.6
25t Tul. 10.4 14.1 285 71.0 13.6 12.1 298 61.8
2md Aug. 16.0 15.3 287 71.3 0.1 13.4 311 55.0
9tAug, 273 32.1 30.5 71.0 22.1 20.9 303 59.0
16% Aug. 20090 30.9 205 71.1 24.3 18.0 207 59.7
240 Ang. 23.1 32.5 29.0 70.0 16.9 26.4 30.1 58.3
15tSept. 34.9 393 29.7 70.2 30.1 28.8 30.3 62.5
8th Sept. 303 355 31.0 73.0 34.5 25.9 299 62.5
15t Sept. 17.8 20.3 30.5 75.0 14.2 15.3 30.0 60.2
231 Sept, 12.8 20.0 30.0 75.5 14.2 14.5 202 59.7
30t Sept. 12.0 15.0 30.5 75.0 12.0 12.0 29.2 59.7
Total 271.9 318.49 455.7 1197.7 2246 2404 534.3 903.5
Mean 16.99 19.90 2848 74.85 14.03 15.02 33.39 56.46

In Qalubia and Gharbia governorates during the 2021-2022 seasons, Table (2)
displayed the proportion of infestation of P. gossypiella and E. insulana in relation to average
temperature and average relative humidity. P. gossypiella was recorded in Qalubia, where it
produced 4 generations, with a peak of 39.3% individuals on September 7" in relation to an
average temperature of 31 °C and an average humidity of 63%. E. insulana also displayed
four generations, with the peak occurring at the end of August with a relative humidity of
61% and a temperature of 32 °C. For both pests under study, approximately the same number
of generations was seen in the governorates of Gharbia and Qalubia. In addition, the peaks
of P. gossypiella and E. insulana were detected in both governorates at the end of August
and the seventh of September, respectively. In general, P. gossypiella and E. insulana
infestation percentages in Qalubia were 17.84 and 20.25%, respectively, in relation to mean
average temperature and mean average relative humidity of 29 °C and 56.38%, while in
Gharbia they were 14.6 and 15.27%, respectively, in relation to mean average temperature
and mean average relative humidity of 29.67 °C and 49.2%.
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Table 2: Percentage of infestation of P. gossypiella and E. insulana with temperature and
humidity in Gharbia and Qalyubia governorates during the 2021/2022 season.

Percentage of infestation (2021)
Inspection Qalubia Gharbia
date P. E. Average of | Average of P. E. Average of Average of
gossypiella | insulana | Temp. (°C) RH. (%) gossypiella | insulana | Temp. (°C) R.H. (%)

]4th Tune 3.0 5.1 25.0 60.0 1.6 33 30.7 50.1
,)lst Tune 43 6.1 26.0 52.0 2.0 52 28.0 47.5
)gth Tune 8.5 14.5 28.0 58.0 7.3 11.3 27.8 47.0
ﬁth Tuly 10.9 11.5 29.0 49.0 9.5 10.0 279 46.0
12 th Tulv 7.3 93 28.0 52.0 5.6 8.9 26.0 515
1gth Tuly 8.1 17.1 29.0 49.0 7.6 14.4 20.0 46.5
"6th Tuly 19.4 14.1 29.0 56.0 13.6 12.1 28.0 48.0
Lnd Anoust 16.0 15.3 33.0 57.0 9.1 134 31.0 53.0
1 ]St — 27.3 32.1 30.0 54.0 221 20.9 31.0 47.0
18 th 4 29.9 30.9 29.0 57.0 24.3 18.0 32.0 58.0
r,%l’d Anoust 23.1 32.5 28.0 65.0 16.9 26.4 318 50.0
%ﬂth Anoust 34.9 39.3 32.0 61.0 30.1 28.8 30.0 59.0
7T11 September 393 355 31.0 63.0 345 25.9 334 46.0
Total 232 263.3 377 733 184.2 198.6 385.8 639.6
Mean 17.84 20.25 29 56.38 14.6 15.27 29.67 49.2

On P. gossypiella employing a single spray in the governorates of Gharbia and
Qalyubia during the 2020-2021 season, Table (3) showed the biological efficacy of
compounds 2a and 2b as dustable powders F2 and F3, respectively. After the first two weeks
of treatment, formulation F2 in the Qalubia governorate showed reduced rates of 67.00 and
70.30, respectively, with a mean reduction rate of 68.65 in the continuation of treatment to
the end of the season. It also demonstrated a direct increase in reduction rate with the
lengthening of the treatment period, with a mean reduction rate of 73.12 at the end of the
season. Even though F3 had a considerable reduction rate, fluctuations were seen since it
showed an inverse relationship between the reduction rate and the treatment period. After
each week of treatment, the reduction rate declined steadily with the exception of the third
week, which had the highest reduction rate. At the end of the season, a mean reduction rate
of 54.15 was found. Similar results were attained in the Gharbia governorate. As their values
were 70.30 and 73.00, with a mean reduction rate of 71.65, for the first two weeks following
the first spray, F2 demonstrated a straight increase in the reduction rate with the prolonging
of the treatment period. Additionally, a similar relationship was seen between the reduction
rate and the length of treatment (Mini Ali I.N. Abdel-Aal 2004), which resulted in a final
mean reduction rate of 64.80. After the first two weeks of treatment, F3 displayed similar
reduction rate values of 67.00 and 66.00 with a mean reduction rate of 66.5. After the season
is over the reduction rates were 50.40, 52.50, 54.00, and 55.00 after the third, fourth, fifth,
and sixth weeks of treatment, respectively, with a mean reduction rate of 52.97. This
indicates that the reduction rate gradually increased with the period of treatment. In Gharbia
and Qalyubia governorates during this season under field conditions, F2 dustable powder
formulation was generally much more effective in controlling P. gossypiella on using one
spray; this was supported by the calculated general mean of reduction rate, which was 70.88,
68.22 for F2 and 57.50, 59.73 for F3 in Qalyubia and Gharbia, respectively.
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Table 3: Effect of dustable powder formulations in controlling P. gossypiella on using one
spray in Gharbia and Qalyubia governorates during the 2020/2021 season under
Field Conditions.

[ Reduction rate
| Qalubia Gharbia
Formulation | First spray To the end of the season First spray To the end of the season

& nd )
1tweek [ week |Mean | grd | yth sth it | Mean JGM | sty | gy g Mean | grd gt sk | 6Tweer [Mean | GM

F2 67.00 7030 68.65 71.300 73.00 | 73.00 | 75.00 73.12 [70.88 7030 7300 [J1.65 | 5790 6530 66.00 70.00 64.8 | 68.22

61.60 60.10 60.85 (7030 (5540 | 5090 | 4000 5415 |575 67.00 | 66.00 66.5 50.40 52.50 54.00 55.00 52.97 | 59.73

91.30 98.30 948 [97.90 | 99.90 |100.00 [100.00 9945 P7.12 | 85.90 9000 [B7.95 | 99.30 99.90 100.00 100.00 998 |93.87

In the governorates of Gharbia and Qalyubia during the 2021-2022 seasons, Table
(4) demonstrated the biological effectiveness of dustable powders F2 and F3 against P.
gossypiella with a single spray under field conditions. In the Qalubia governorate, F2 showed
an increase in the reduction rate following the first two weeks of treatment; their respective
reduction rates were 50.00 and 57.00, with a mean reduction rate of 53.50. The reduction
rates after 3-, 4-, 5-, and 6-weeks following treatment, respectively, were 71.50, 73.00, 73.90,
and 75.00, with a mean reduction rate of 73.35. These results revealed a direct proportion
between the reduction rate and the period of treatment to the end of the season.

Dustable powder formulation F3 also revealed a direct correlation between the
reduction rate and the period of treatment either after the first two weeks from treatment or
after 3, 4, 5 and six weeks from treatment to the end of the season. Its reduction rate was
55.00 and 60.00 after the first two weeks of treatment, with mean reduction rates of 63.25
and 60.00, 62.00, 65.00, and 66 after 3, 4, 5, and six weeks of treatment until the end of the
season. In the Gharbia Governorate, F2 and F3 likewise showed a direct correlation between
the reduction rates and the treatment period, either after the first two weeks of treatment or
after 3, 4, 5, and 6 weeks of treatment until the end of the season. F3 exhibited 47.00 and
50.00 after the same time of treatment, with a mean reduction rate of 48.50, while F2 showed
63.00 and 65.00 after the first two weeks with a mean reduction rate of 64.00. Additionally,
F2 demonstrated reduced rates of 57.00, 60.00, 63.00, and 65.00 after 3, 4, 5, and six weeks
from treatment to the end of the season, with a mean reduction rate of 61.47, while F3
demonstrated reduced rates of 51.00, 51.50, 52.00, and 55.00 with a mean reduction rate of
52.37 following the same period of treatment. In both governorates under study, the general
mean reduction rate for F2 was higher than that for F3; it was 63.42 and 62.73 for F2,
compared to 60.37 and 50.43 for F3. These results supported the previous season's findings
that dustable powder formulation F2 was significantly more efficient than dustable powder
formulation F3 (Hamouda et al., 2022).

Table 4: Effect of dustable powder formulations in controlling P. gossypiella on using one
spray in Gharbia

Reduction rate
Qalubia Gharbia
Formulation First spray To the end of the season First spray To the end of the season
1%tveel FLC N Mean irdwee 4[hwaek Sm\\'eak Gth\\-'eak Mean | G.M 1 ¥ week an\\'aek Mean irdweek 4th\\:eek fthu’eek G[hwaek Mean | G.M
F2 50.00 37.00 53.5 | 7150 73.00 73.90 | 75.00 | 73.35 |63.42 | 63.00 | 63.00 |64.00 57.90 | 60.00 | 63.00 | 6500 | 61.47| 62.73
F3 -
53.00 60.00 57.5 | 60.00 | 62.00 | 65.00 66.00 | 63.25 |60.37 | 47.00 50.00 |48.50 51.00 | 51.50 | 52.00 | 55.00 52.37| 5043
C <
o 80.00 88.00 |84.00 | 88.00 | 50.00 90.00 | 100.00 9200 (88.00 | 79.00 80.00 |79.50 80.00 | 90.00 |100.00 | 100.00 92.50| 86.00

Table (5) displayed the results of two sprays of the two chromen dustable powder
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formulations against P. gossypiella throughout the 2020-2021 growing season in the
governorates of Gharbia and Qalyubia.F2 in the Qalubia governorate showed roughly the
same reduction rates of 40.00 and 41.00 after the first two weeks following the first spray,
with a mean reduction rate of 40.50 and 43.00, and 40.00 after the third and fourth weeks
following the second spray, with mean reduction rates of 41.50 and 41.00, respectively, until
the end of the season. Additionally, F3 provided comparable reduction rates, providing 33.00
and 30.00 after the first two weeks of the first spray with mean reduction rates of 31.50 and
20.50, 20.00 after the second two weeks of the second spray, and relatively the same
reduction rates of 21.00 and 22.00 to the end of the season with mean reduction rates of
21.50. Similar outcomes were attained in the Gharbia Governorate. After the first two weeks
from the first spray, F2 showed 33.00 and 30.00, with mean reduction rates of 31.50 and
30.00, 28.00 after the second two weeks from the second spray, with mean reduction rates
of 29.00 and 30.00, and 30.50 after the third two weeks from the second spray to the end of
the season, with a mean reduction rate of 29.1. Dustable powder F3 demonstrated reduced
rates of 30.00 and 20.00 after the first weeks from the first spray with mean reduction rates
of 25.00 and 20.00, 18.00 after the two second weeks from the second spray with mean
reduction rates of 19.00 and 25.00, and 22.75 after the third two weeks from the second spray
with a mean reduction rate of 22.25. In general, F2 was much more efficient than F3. The
results were derived from the mean reduction rates in the two governorates under
examination. For F2 and F3 respectively, the general mean reduction rate was 27.18, 24.42
in the Qalubia governorate, and 29.91, 22.25 in the Gharbia, governorate.

Table 5: Effect of dustable powder formulations in controlling P. gossypiella on using two
sprays in Gharbia and Qalyubia governorates during the 2020/2021 season under
field Conditions.

Reduction rate
Qalubia Gharbia
First spray ‘ Second spray To the end of the season) First spray Second spray To the end of the season

Formulation Weeks Weeks

GM
st | pnd Mean | 3td gt Mean |5t &b Mean 15t nd Mean | 3™ 4th Mea | sth st fean
n

GM

F2 40.0 | 41.00 | 40.50 43.0040.00 (415 41.0 |41.00 |41.00 P18 | 3300 |3000 [315 [30.00 28.00 |29.0 30,00 30.50 p02s [20.01

F3 B30 | 3000 |3L3 20502000 025 p1oo prooo |21.5 P44 | 3000(2000 |25.00 200| 180 [90 205 |250 P25 |aa0s

Con. 0.0 |95.00 | 925 |95.00 P800 (965 |100/00[00/00 |100.0 B633 |90.00 (9500 |925 |[9500 |9500 [1900 |100.00 pso10 [99.00 | 955

In the governorates of Gharbia and Qalyubia during the 2021-2022 seasons, Table
(6) displayed the biological effects of the two dustable powder formulations, F2 and F3, on
P. gossypiella when applied in two sprays. According to the results obtained in the Qalubia
Governorate, F2 provided reduction rates of 30.00 and 29.00 after the first two weeks
following the first spray, with a mean reduction rate of 29.50; 25.00 after the second two
weeks following the second spray, with the same mean reduction rate; and 25.00, 30.00 after
the third and fourth weeks following the second spray, with a mean reduction rate of 27.50
till the end of the season. F3 demonstrated reduced rates of 25.00 and 21.00 after the first
two weeks of the first spray, with mean reduction rates of 23.00 and 18.00, 17.00 after the
second and third weeks of the second spray, with mean reduction rates of 18.50 and 18.00,
and 19.00 after the third and fourth weeks of the second spray, with mean reduction rate 18.5
to the end of the season. In the governorate of Gharbia, F2 showed 40.00 and 35.00 after the
first and second weeks following the first spray, respectively, with mean reduction rates of
37.50 and 35.00, 30.00 after the second and third weeks following the second spray,
respectively, with mean reduction rates of 32.50 and 33.00, and 45.00 after the third and
fourth weeks following the second spray.F3 showed 20.00, 17.00 reduction rates after the
first two weeks, with a mean reduction rate of 18.5; 15.00, 13.00 after the second and third
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weeks from the second spray, with a mean reduction rate of 14.00; and 15.00 after the fourth
and fifth sprays from the second spray, with the same value as the mean reduction rate to the
end of the season. Even with two sprays, F2 was still more efficient than F3, with general
mean reduction rates of 27.33, 34.66 for F2 and 19.66, 15.83 for F3 in the governorates of
Qalyubia and Gharbia, respectively.

Table 6: Effect of dustable powder formulations in controlling P. gossypiella on using two
sprays in Gharbia and Qalyubia governorates during the 2021/2022 season under
field Conditions.

Reduction rate
Qalubia Gharbia
First spray | Second spray  |To the end of the season| First spray Second spray | To the end of the season
Formulation Weeks M Weeks oM
18t 2nd Mean Srd 4ﬂ.\ Mean jrh 6rh Mean 15t 2nd Mean Srd 4th Mean jth 6th Mean
F2 30.00 |29.00 29.5 | 25.00125.00 | 25.00 |25.00 | 30.00| 27.5 |y73 | 40.00 [ 35.00 | 375 |35.00 B0.00 325 | 33.00 | 35.00 |34.00 | 34.66
F3 2500 |21.00 | 23.00 | 18001700 | 17.50 |18.00 [19.00 |18.50 |yg9¢ | 20.00 |17.00 | 18.50 150 |13.0 | 1400 15.00 |15.00/ | 1500 | 15.83
n
Con. 5 5 75 / "
o 90.0 19500 | 9250 97.00 |98.00 | 97.5 | 100/0/100/0 | 1000 log6 | 9100 |93.00 | 92.00 | 97.00 p9.00 | 100.00 |100.00 [100.00 |100.0 | 96.66

Dustable powder formulations F2 and F3 contained different chemical substituents
and were also tested on E. insolana by using one spray in Qalyubia and Qalyubia
governorates during the 2020/2021 season under field Conditions Table (7). F2
demonstrated reduced rates of 35.00 and 30.00 after the first two weeks following the
first spray, and these rates grew to 35.00, 45.00, 50.00, and 60.00 after the third, fourth, fifth,
and sixth weeks following the first spray, with a mean reduction rate of 47.62. In the Qalubia
governorate, F3 produced 35.00 and 29.00 during the first two weeks of spraying with a
mean reduction rate of 32.00, and the reduction rate increased from 30.00 to 35.00 following
the first spray until the end of the season with a mean reduction rate of 32.75. In Gharbia
Governorate, roughly the same data were obtained; F2 showed 40.00 after the first and
second weeks following the first spray with the same value as the mean reduction rate, and
the reduction rate increased from 43.00 to 50.00 during the following four weeks after the
first spray with the mean reduction rate 47.00 till the end of the season. After the first two
weeks from the first spray, F3 also showed reduced rates of 37.5 and 33.00, with a mean
reduction rate of 33.50. After the following four weeks from the first spray to the end of the
season, the reduction rate increased to 35.00 from 31.5, with a mean reduction rate of 33.37.
When the general mean reduction rate was taken into account, F2 in both Governorates
reported a general mean reduction rate that was higher than F3, showing higher efficacy.

Table 7: Effect of dustable powder formulations in controlling E. insolana on using one
spray in Gharbia and Qalyubia governorates during the 2020/2021 season under
field Conditions.

‘ Reduction rate

| Qalubia Gharbia
First spray To the end of the season First spray To the end of the season
Formulation st Mean Mean
le;{‘e an\\'eak Mean 3rd\\'e&k 4rh\\'eak i'hweek Gthwaek GM  |15%eek anwaek Mean ]Id“‘eak 4rhwaak f‘ht\'ee Gr‘hwee GM
F2 33.00 30.00 325 35.50[45.00 50.0060.00 | 47.62 |40.06 |40.00 40.00 (40.00 | 43.00 4500 |50.00 |50.00 | 47.00 | 43.5

F3
35.00 29.00 32.00 |30.00 |33.00 |33.00 |35.00 32.75 [32.37 37.00 30.00 335 31.00 | 3350 34.00| 35.00 33.37 3343

Con.
o 70.30 78.30 7430 |80.00 [80.00 [90.00 100.00 875 | 809 ([80.00 [%0.00 |8500 90.00 | 90.00 [100.00 |100.00 | 95.00 |90.00

In the governorates of Gharbia and Qalyubia during the 2021-2022 season, Table
(8) showed the impact of dustable powder formulations on E. insolana with one spray. In
Qalubia governorate, following the first spray, formulation F2 demonstrated reduction rates
of 40 and 43, respectively, with a mean reduction rate of 41.50while the reduction rate grew
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from 45.50 to 46.00 to 47.00 to 50.00 after three, four, five, and six weeks from the first
spray with a mean reduction rate of 47.12 to the end of the season, a direct correlation had
been seen between the reduction rate and the extension of the treatment period. After the
first two weeks from the first spray with a mean reduction rate of 39.00, F3 declared 40.00
and 38.00 reduction rates. The effect remained largely unchanged after the following three
weeks (35.00), and it showed a relative change to 37.00 after the fourth week from the first
spray with a mean reduction rate of 35.50 to the end of the season. In the Gharbia
governorate, F2 produced reduction rates of 50.00 and 45.00 after the first and second weeks
of the first spray, respectively, with a mean reduction rate of 47.50. The effect then changed
from 47.00 after the following two weeks to 48.00 and 53.00 after the fifth and sixth weeks
of the first spray to the end of the season, respectively, with a mean reduction rate of 48.75.
Similarly to the Qalubia governorate, F2 showed reduced rates of 40.00 and 36.00 after the
first two weeks following the first spray, with a mean reduction rate of 38.00. The reduction
rate increased from 36.00 to 38.00 after the additional four weeks from the first spray to the
end of the season as a result of extending the treatment period. Similar to the previous season,
F2 once more proved to be significantly more effective than F3, as evidenced by the general
mean of the reduction rate, which was higher in the case of F2 than in the case of F3 in both
Governorates under examination.

Table 8: Effect of dustable powder formulations in controlling E. insolana on using one
spray in Gharbia and Qalyubia governorates during the 2021/2022 season under
field Conditions.

Reduction rate
Qalubia Gharbia
Formulation First spray To the end of the season First spray To the end of the season

15tweek "nd‘\'esk Mean Erd\\'eek 4thweak Sthweek 6thwaek Mean  G.M 15 week an\\:eak Mean Srdweek 4‘hi\'eek 5lhweek Glh\\:eek Mean|  G.M

F2 40.00 43.00 41.50 | 4550 | 46.00 | 47.00 50.00 | 47.12) 4431 | 5000 | 4500 |47.50 | 47.00 | 47.00 | 48.00 53.00 | 48.75| 48.12

F3
40.00 38.00 39.00 | 35.00 | 35.00 | 35.00 37.00 | 35500 37.25 | 40.00 36.00 | 38.00 36.00 | 37.00 | 38.00 38.00 37.25| 37.62

70.30 78.30 74.30 | 80.00 | 80.00 | 90.00 | 100.00 | 87.50 80.90 | 80.00 90.00 [ 85.00 | 90.00 90.00 {100.00 | 100.00 95.00 90.00

In Gharbia and Qalyubia governorates during the 2020-2021 season, two sprays
were used to test the effectiveness of two dustable powder formulations based on synthetic
chromen compounds on E. insolana. The results are shown in Table (9) under field
conditions. F2 provided reduction rates of 50.00 and 49.00 % in the Qalubia governorate
after the first two weeks from the first spray, with a mean reduction rate of 49.75, following
the second spray it provided reduction rates of 50.00 and 45.00 after the third and fourth
weeks, with a mean reduction rate of 47.50, relatively the same reduction rates were
estimated after the fifth and the sixth week from the second spray with a mean reduction rate
of 45.50. F3 displayed relatively similar values throughout all treatment periods; it showed
45.5 and 41.00following the first two weeks after the first spray with a mean reduction rate
of 43.25; 40.50, 39.00 following the second two weeks after the second spray with a mean
reduction rate of 39.75; and 40.00, 42.00 after the third two weeks following the second
spray to the end of the season with a mean reduction rate of 42.00. In the Gharbia
Governorate, F3 showed a 51.00 and 50.00 reduction rate with a mean reduction rate of
50.50 after the first two weeks from the first spray, a 50.00, 43.00 reduction rate after the
second two weeks from the second spray with a mean reduction rate of 47.50, and a 33.5,
25.00 reduction rate after the third two weeks from the second spray with a mean reduction
rate of 29.25. F2 showed relatively lower reduction rates than F3 for the first four weeks. In
comparison to F3, which showed a reduced rate of 33.00, 33.50 with a mean reduction rate
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of 31.75 at the end of the experiment, F2 showed reduced rates of 40.00 and 38.00 after the
first two weeks, with mean of 39.00 and 35.00, 33.00 after the second two weeks following
the second spray, and returned back to afford a greater rate of reduction.

Table 9: Effect of dustable powder formulations in controlling E. insolana on using two
sprays in Gharbia and Qalyubia governorates during the 2020/2021 season under
field Conditions.

Reduction rate
Qalubia Gharbia

Formulation First spray Second spray  |To the end of the season First spray Second spray  [To the end of the season
Weeks < M Weeks oM

15t | gnd (Mean | grd | 4th |Mean sth | gth | Mean 15t and | Mean ard | 4th | Mean 5th gth | Mean
o 5000 |49.50 [49.75 | 50.00 (4500 [7.50 | 450 [46.00 | 455 |g7.5 | 40.00 | 3800 [39.00 (3500 B300 | 3400 |3300 [3050 | 3175 | 3401
F3 455 | 41.0 [4325 | 40.50 [39.00 |39.75 | 40.00 [42.00 |41.00 |43 3 | 51.00 |50.00 |50.50 | 50.0 |43.0 | 4750 | 335 | 250 | 2025 | 42.41

Con. I . ] )

o 0.5 | 956 |93.05 | 97.2 | 68.% B8.00 | 100/00|100/0 110000 1979 | 9130 (9830 93.3 | 97.50 59.00 | 100.00 |100.00 [98.0 | 99.00 | 9651

Table (10) shows the biological activity of the newly prepared dustable powder
formulations against E. insolana utilizing two sprays throughout the 2021-2022 season in
the governorates of Gharbia and Qalyubia. According to all previously reported results, F2
was more effective than F3 in the Qalubia governorate, providing reduction rates of 50.00,
49.00 after the first two weeks following the first spray, 50.00, 45.00 after the second two
weeks following the second spray, and 45.00, 46.00 after the third two weeks following the
second spray to the end of the season, with a mean reduction rate of 45.50. Dustable powder
formulation F3 demonstrated a 45.50, 41.00 reduction rate following the first two weeks
after the first spray, with a mean reduction rate of 43.25; 40.50, 39.00 following the second
two weeks after the second spray, with a mean reduction rate of 39.75; and 40.00, 42.00
following the third two weeks after the second spray to the end of the season, with a mean
reduction rate of 41.00. F3 showed much greater levels of efficacy than F2 in Gharbia
Governorate. After the first two weeks from the first spray, Formulation F3 showed 51.20,
50.20 with a mean reduction rate of 50.65 and 50.40, 43.20 after the second two weeks from
the second spray with mean reduction rates of 46.80 and 33.50, and 25.60 after the third two
weeks from the second spray to the end of the season with a mean reduction rate of 29.55.
After the first two weeks, dustable powder formulation F3 produced 40.00, a 38.00 reduction
rate with a mean of 39.00 and 35.00, a 33.00 reduction rate after the second two weeks
following the second spray with a mean of 34.00 and a 33.00 reduction rate, and a 30.50
reduction rate after the third two weeks following the second spray to the end of the season
with a mean reduction rate of 31.75.

Table 10: Effect of dustable powder formulations in controlling E. insolana on using two
sprays in Gharbia and Qalyubia governorates during the 2021/2022 season under
field Conditions

Reduction rate
Qalubia Gharbia
Firsts pray | Second spray | To the end of the season First spray Second spray To the end of the season
Formulation Weeks GM Weeks GM
15t | pnd | Mean | 3rd | 4th Mean | sth gth |Mean 15t | and | Mean ard 4th Mean sth sth Mean
2 5000 [49.50 | 49.75 | 50.00(4500 | 47.50 | 450 | 46.00 [45.50 | 4795 [40.00 |38.00 | 39.00 [3500 PB3.00 | 3400 |3300 |3030 | 3375 |34.01
Fs
F3 455 | 41.0 | 4325 | 40.50/39.00 | 39.75 |40.00 | 42.00 |4L.00 | 4933 | 51.2 [50.1 | 50.65 504 (432 | 468 335 256 | 2055 | 4233
Con. - . .
on 90.5 | 956 | 93.05 | 97.2 | 98.8 | 98.00 100/00 |100/00 100.00 | 5701 |91.30 (983 93.8 | 97.90 99.50 || 9890 [100.00 |983 | 99.15 |97.28
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Fiber Properties:

The findings in Tables (11-13) revealed that the mean values of some fiber
properties parameters, including micronaire value, fiber maturity ratio, upper half mean
length (mm), length uniformity index (%), short fiber index, fiber strength (g/tex), fiber
elongation percentage (%), and oil percentage, for Egyptian cotton cv. Giza 96 extra-long
staple and G 94 long staple during the 2020 and 2021 seasons were influenced by varieties,
spray, location, and interaction.

Effect of Location:

Some of the measured fiber characteristics parameters, including maturity, fiber
strength (g/tex), and oil %, were significant. Location b provided the greatest values for
maturity (0.90 and 0.92), fiber strength (44.51 and 44.90), and oil %. (18.87 and 19.22).
Effect of Verity:

In the first and second seasons, respectively, G 96 earned the greatest mean values
for upper half mean length (35.50 and 35.02 mm), fiber strength (45.77 and 45.90 g/tex.),
micronaire value (3.45 and 3.75), and fiber maturity ratio (0.88 and 0.91). The lowest mean
values of the short fiber index (6.30 and 7.10), elongation % (6.64 and 7.41), and oil
percentage (18.61 and 18.99), respectively, were the lowest in both seasons.

Effect of Dustable Powder:

In both seasons, A2 provided the best micronaire value (3.5 and 3.57) and the
greatest value of fiber strength (44.21 and 45.12). The highest value of (0.90) was only
achieved in 2021. Other significant values included the upper half mean (34.00 and 34.22),
short fiber index (7.02 and 7.9), and oil percentage (19.08 and 19.99) for both seasons.
effect of the Interaction:

The results showed that the interaction between location and the dustable powder
formulations F2 and F3 during the 2020 and 2021 seasons had a significant impact on some
fiber properties, including mean values of micronaire value, maturity, short fiber index, fiber
strength (g/tex), and fiber elongation (%). The interaction during the two seasons did not
significantly change the mean values of the upper half mean length (UHML), length
uniformity index, or oil percentage (%).

Results demonstrated that, in 2020, only when mean values for all traits were
unaffected, the interaction between location and variety generated the maximum interaction
values for fiber attributes variables including maturity ratio and strength. Additionally, it
was demonstrated by the interaction between location and the variety of all features that fiber
had no impact on the projected maturity ratio (%) in 2021.

The second-order interaction between location xVarity showed no significance in
all traits of fiber expected for fiber maturity ratio (%) in 2021 and fiber strength (g/tex) in
two seasons. The second-order interaction between location xVarity did not significantly
affect the fiber strength (g/tex) in two seasons or the fiber maturity ratio (%) in 2021. Similar
results were also reported by Saleem et al. (2010), Ali and Hameed (2011), Kotb (2012) and
Yang et al. (2021).

Table 11: Effect of Location, cotton varieties and dustable powder on fiber quality
characters as estimated by (HVI) during 2020 and 2021 season

MIC Mat. Length. Unif. SFIL STRength Elong 01l

2020 2021 | 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
o L1 3.56 3.81 0.89 0.91 33.69 34.28 85.50 86.65 6.58 7.20 4421 4490 6.85 7.40 18.50 19.12
5 L2 3.65 3.83 0.90 0.92 34.06 3436 58.63 86.72 6.66 7.04 44.51 44.84 691 7.85 18.87 15.02
S LSD NS NS 0.05 0.08 NS NS NS NS NS NS 0.09 0.10 NS NS 013 0.14
96 345 3.75 0.88 091 35.50 35.02 85.50 86.64 6.30 7.20 45.77 4590 6.64 741 18.61 18.99
7 94 3.55 388 | 0.87 0.92 33.62 33.00 85.44 86.73 6.94 7.10 4295 4399 711 7.34 18.75 19.02
E LSD 0.03 0.05 0.05 0.08 020 0.18 NS NS 0.07 0.09 0.09 0.10 0.07 0.10 NS NS
Cont. 4.00 406 | 095 0.97 34.65 34.82 85.11 87.00 6.10 6.85 4515 46.00 711 7.85 19.00 20.00
2 a 3.52 3.82 | 087 0.90 34.00 34.22 85.42 86.47 7.02 7.90 43.71 4417 6.89 7.14 19.08 19.99
2 b 3.50 3.57 | 0.86 0.89 33.02 33.92 84.935 86.58 6.75 6.95 44.21 45.12 6.63 7.52 1797 18.71
e LSD 0.07 0.06 | NS 0.09 025 0.23 NS 0.12 0.09 0.11 0.11 0.12 0.09 0.13 0.16 0.17
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Micronaire value (MIC), Fiber maturity ratio (Mat.), Upper half means length (UHML), length uniformity index (Ul. %),
Short fiber index (SFI %), fiber strength (Str. g/tex), and fiber elongation percentage (Elg %) and oil percentage

Tablel2: Effect of the first order interaction between location, verities, and dustable powder
on fiber characters as estimated by (HVI) during 2020 and 2021.

MIC Mat. Length. Unif. SFI STRength Elong 0il
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
GHR. | 96 3.72 3.99 0.90 0.92 35.01 3552 | 86.57 | 87.23 6.28 7.08 4575 | 46.14 6.66 7.01 18.50 19.14
94 3.90 3.98 0.93 0.93 33.56 33.89 | 86.72 | 87.20 6.87 7.56 42.66 | 43.12 7.03 1.56 18.50 19.22
Qua. 96 3.78 3.90 0.93 0.94 35.03 35.55 86.71 87.02 6.32 7.18 45.78 | 46.52 6.62 711 18.73 19.27
94 3.87 3.99 0.92 0.94 33.68 33.89 | 86.74 [ 87.00 7.01 7.33 4324 | 4416 7.20 7.30 19.01 19.99
GHR. [ Cont. 4.05 4.09 0.95 0.96 34.78 3488 | 86.93 87.26 6.05 7.52 45.08 | 46.01 7.05 7.15 18.90 19.56
a 3.83 3.98 0.90 0.92 34.23 3486 | 86.43 87.52 7.03 7.14 43.50 | 4413 6.91 7.01 18.90 19.52
Al 3.55 3.59 0.90 0.91 33.85 33.95 86.58 | 86.95 6.66 7.00 4405 | 4502 6.58 7.00 17.70 18.75
Qua. Cont. 4.08 4.10 1.00 1.00 34.86 3499 | 87.08 [ 8729 6.15 7.02 4523 | 46.20 7.18 741 19.10 | 20.10
a 3.81 3.99 0.90 0.93 34.21 3487 | 86.51 87.06 7.01 7.12 43.93 | 4486 6.86 712 19.26 | 20.08
Al 3.60 3.89 0.88 0.89 33.62 34.00 | 86.58 | B87.33 6.83 7.13 4438 | 4512 6.68 7.00 18.25 19.55
96 Cont. 3.96 4.01 0.95 0.97 35.53 3588 | 87.00 [ 8726 5.70 6.55 46.63 | 46.78 6.71 712 19.00 | 20.03
a 3.88 3.99 0.90 0.92 34.75 3498 | 86.35 87.25 6.91 7.10 44.66 | 45.12 6.66 7.13 19.00 | 2017
Al 341 3.66 0.90 0.93 34.78 34.91 86.58 | 87.56 6.30 7.22 46.01 | 46.23 6.35 7.00 17.85 18.16
94 Cont. 4.16 4.28 1.00 1.00 34.11 34.33 87.01 87.23 6.50 7.14 43.68 | 44325 7.51 7.65 19.00 19.85
a 3.76 3.27 0.90 0.91 33.70 33.84 | 86.60 | 88.02 713 7.11 4276 | 4312 711 7.23 19.16 19.85
Al 3.73 3.87 0.88 0.89 33.06 33.56 | 86.58 | B7.36 7.20 7.30 4241 | 43.16 6.71 7.10 18.10 19.15
Lsd AxB NS NS 0.08 0.11 NS NS NS NS NS NS 0.13 NS NS NS NS NS
Lsd AxC NS NS§ N§ 0.14 NS NS NS NS NS NS NS NS NS NS NS NS
Lsd BxC 0.09 0.09 0.09 0.14 NS NS NS NS 0.13 0.16 0.16 0.18 0.13 0.18 NS NS

Tablel3: Effect of the second order interaction between Location, varieties, and Dustable
Powder on fiber characters as estimated by (HVI) during 2020 and 2021.

MIC Mat. Length. Unif. SFI STRength Elong Qil

2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
96 Con. 3.93 4.10 0.90 093 3546 | 3598 | 86.96 | 8723 5.66 6.56 46.66 | 47.00 6.70 7.14 18.90 15.89
« Ll 3.86 4.00 0.90 092 3476 | 3478 | 8620 | 8702 7.03 7.02 4433 | 4512 6.73 7.00 18.90 19.85
i‘:: 12 336 | 385 0.90 093 3480 | 3486 | 8656 | 87.14 6.16 6.61 46.26 | 46.89 6.56 7.23 17.70 18.25
S 94 Con. 4.16 422 1.00 1.00 3410 | 3450 | 86.90 | 86.93 643 6.52 43.50 | 44.02 7.40 7.85 18.90 15.00
a 3.80 398 0.90 092 3370 | 3400 | 8666 | 8756 7.03 7.09 4266 | 43.16 7.10 7.12 18.90 19.08
b 373 3.86 0.90 0.93 3290 | 3323 86.60 | 87.14 7.16 7.20 4183 | 4289 6.60 6.96 17.70 18.85
96 Con. 4.00 420 1.00 1.00 3560 | 3589 | §7.03 8733 3.73 6.23 46.60 | 46.95 6.73 6.84 19.10 | 20.14

E:] 11 3.90 4.10 0.50 092 3473 3486 | 8650 | 8745 6.80 6.90 4500 | 4533 6.60 6.96 19.10 | 20.19
‘:'; 12 3.46 355 0.90 093 3476 | 3495 | 86.60 | 86.75 643 7.21 45.76 | 46.23 6.33 6.87 18.00 19.14
= 94 Con. 4.16 4.56 1.00 1.00 3413 3477 | 8713 87.22 6.56 7.00 4386 | 4490 7.63 7.38 19.10 | 2020
< a 3.73 3.98 0.90 0.92 3370 | 3401 86.53 87.14 723 7.33 4286 | 43.16 7.13 7.16 19.43 19.98
b 3.73 394 0.86 1.00 33.23 3398 | 8656 | 8722 723 7.54 43.00 | 44.16 6.83 7.11 18.50 19.55

LSD NS NS NS 0.19 NS NS NS NS NS NS 023 0.25 NS NS NS NS

Cotton Yield:

Dustable powder formulations either employing one spray or two sprays, the F3
treatment produced the highest cotton crop yield as evaluated in Kentar/Fed Table (14). F3
yielded 7.80 and 10.00 Kentar/Fed after a single spray treatment, compared to 7.33 and 9.33
Kentar/Fed in the corresponding governorates of Qalyubia and Gharbia. Additionally, it
provided 9.67 and 11.66 Kentar/Fed as opposed to 9.33 and 10.30 Kentar/Fed. In Qalyubia
and Gharbia governorates respectively. Although F2 as a dustable powder formulation had
a significantly stronger impact on the two pests under study in both governorates than did
F3, the cotton yield from F3 treatment was higher than that from F2 treatment in both
governorates.

Table 14: Effect of dustable powder formulations on the yield of the cotton crop on using
one spray and two sprays in Gharbia and Qalyubia governorates

Yield of cotton production (Kentar/Fed.)
st nd
Formulation 1" spray 2 spray
Qalubia Gharbia Qalubia Gharbia
c c b a
F2 7.33 9.33 9.33 10.30
F3 7.80° 10.00° 0.67% 11.66°
f b ef d
Con. 5.67 7.33 6.00 7.45
LSD 0.80 1.09 0.69 0.52
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