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Abstract

A laboratory experiment to study the effect of four concentrations of Bacillus thuringiensis, Deltamethrin, Methomyl,
Chlorflurzoran and Profenofos on the 2" instar larvae of the cotton leafworm Spodoptera littoralis (Boisduval). The results
showed that Chlorflurzoran and Profenofos Posses the highest toxicity followed by Bacillus thuringiensis, Deltamethrin and
Methomyl, respectively. The corrected mortality percentages of Chlorflurzoran and Profenofos revealed a 100% mortality
after 7, 8 days of exposure to the pesticides, respectively, at the concentration of 0.02% (vA/). The ratio (VMD/N/cm?) was
more developed toward a tendency to the homogeneity of spray spectrum with increasing of the mortality produced by

insecticides.
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Introduction

The cotton leafworm is a dangerous pest, which infested a
wide range of host plants and cause great hazards to them.
Much attention directed to compounds disrupts the normal
process of insect development. They are known as Insect
Growth Regulators (IGR’s).

The use of bio-agents like Bacillus thuringiensis to control
pests has been practiced for a long time. Majority of interest
was directed to the type, dosage of insecticides used, while a
lesser attention was given to the application methods.

(Hindy, 1992) 12 and Dar (2020) [l recorded a significant
variation in the spray deposit due to arrangement of the
nozzles, spray technique and the rate of application. The
present work aimed to determine the most effective
insecticide which controlling the Spodoptera littoralis, the
number of droplets and droplet sizes produced by Economy
Micron Ulva sprayer.

Materials and Methods
Insecticides used

Table 1: Trade names, common names, chemical groups, recommended concentrations and formulations of the insecticides used in this
study as follow

Trade names Common name Chemical Groups Recommended conc.’s Formulations
Dipel-2x Bacillus thuringiensis Entomopathogenic Bacteria 200 gm/ fed. 6.4 %W.P.
Caprice ® Chlorflurzoran IGRs(Chitin synthesis inhibitor) 400 cm?/ fed. 5%E. C.
Lannate® Methomyl Carbamate 800 gm/ fed. 25% W.P.

Kafrothrin® Deltamethrin Pyrethroids 350cm?/ fed. 2.5% E.C.
Sylian® Profenofos Organophosphate 750cm?/ fed. 72% E.C.

Toxicity of the tested insecticides on the 2" instar larvae
of S. littoralis

The susceptible strain was reared without contamination
with pesticides for more than two years. Four concentrations
of aqueous solutions from the tested insecticides; Bacillus
thuringiensis, Deltamethrin, Methomyl, Chlorflurzoran,
Profenofos and used through laboratory bioassays. Castor
oil plant leaves were sprayed by each concentration of the
five selected compounds at 0.5m spray height by Economy
Micrion ULVA sprayer, in the same time, another set of
castor oil plant leaves well separate and allowed to

overcome excess moisture which leads to insect subjected to
Nuclear Polyhedrosis virus (NPV) and molds then
introduced to control insects.

After dryness of leaves they introduced to the starved larvae
for only 18 hours to ensure a rapid ingestion (Afifi et al.
1969).

Then, the larvae were fed on fresh, clean and untreated
leaves until pupation. Twenty of 2 " instars larvae were put
in labeled plastic cans (%2 Kilo) during the whole period of
experiment. Five replicates were made for each
concentration of the five tested compounds.
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Table 2: Techno-Operational data of the Economy-Micron-ULVA sprayer.

Item Spining disc ULVA sprayer Remarks
Type of spraying Target Direct spray
Nozzle type Rotary (spinning disc ) Restrictor
Number of nozzles 1
Spray tank (L.) 1+10 10 L. spray attached.
Rate of application (L/fed.) 15
Working speed (Km/h.) 2.4 +5%
Effective swath width (m.) 1.0
Flow rate (L/min.) 0.150 Total of the sprayer
Spray height (m.) 0.5
Productivity * (fed./h.) 0.571
Rate of performance* (fed./day) 3.04 daily hours =8h.~

* Number of spraying hours = 8 hours daily.

* Calculations of productivity and rate of performance after Hindy (1992).

Calculations and data analysis

a. The mortality rate was recorded daily for 8 days and
corrected according Abbott’s formula (Abbott, 1925).

b. The obtained data was analyzed by using Proc ANOVA
in SAS (Anonymous.2003). Means separation was
conducted using LSD in the same statistical program.

Results and Discussion

Table 3: Percentages of larval corrected mortality of S. littoralis
caused by the Bacillus thuringiensis after treatment.

Table 6: Percentages of larval corrected mortality of S. littoralis
caused by Chlorflurzoran after treatment.

Conc. % 0.02 0.01 0.005 | 0.0025 | Control

Time (days)| N[M% | N[ M% | N[M%| N [M% | N [ M%

Zero 50 50| - |50 50 50

ldays |36] 28° |38 24° |42]| 16f [45] 10° | 50

2days |23| 549 |27 46 [38] 24° [41| 18¢ | 50

3 days 7] 86° 19| 62¢ [33]| 349 40| 20¢ | 50

7 days 01002] 4 | 922 [22]| 76° |22 58° | 48

0
0
0
4 days 5] 90P [15| 70° (27| 46° [30| 40° | 49 2
4
4

- - a a a
cone. % 082 gl pA0s | 0002 Fane | Tiois| T3768] - 561l - ora[ - 1
Time (days) N[ M% [N] M% [N] M% [N] M% : ' '
Zero ol - Teol - ol - Tsol - LSD |- |28 -[436|-[348]-[341] - | -
1days 38| 247 |41| 18° |43 147 43| 14 Significance| - | *** | - | FxF | - [RRH] - | R ] - |
2days 30| 40° [35] 30° [40] 20° [40[ 20°
3days 20| 60° |32 36° [32] 36 35| 30° Table 7: Percentages of larval corrected mortality of S. littoralis
4days 11| 78° |22| 56° [27| 46° |29| 42° caused by Profenofos after treatment.
7days 5| oo° [11] 78° [17] 66° |21] 58°
8days 1| 98 | 7] 86 |12 76 |18| 64° Conc. % 0.02 0.01 0.005 0.0025
F value - [ 5418 | - | 1120 | - | 406.1 | - | 4736 Time (days) |N| M% |[N| M% |N|M% |N| M%
LSD - 384 |- 252 [ -] 377 [ -] 201 Zero 50| - |[50] - |[s50] - 50| -
Significance S Il N eieio i N Beieio i N aieiei 1 days 10| 809 |15| 70° |21| 58° |35| 30¢
2 days 2| 96° | 9| 82> [19| 62° (31| 48°
Table 4: Percentages of larval corrected mortality of S. littoralis 3 days 21 96c [ 8] 84¢ 16| 682 |27 540
caused by Deltamethrin after treatment. 4 days 1] 98 |8 84% [16] 68 |27 54°
Conc. % 0.02 001 | 0005 | 00025 7 days 1] 98" | 8| 84 |16| 68" 27| 54°
Time (days) |[N] M% |[N[M% [N] M% [N] M% 8 days 0| 100° | 8| 84% |15] 70° |20| 60°
Zero 50 R 50 R 50 R 50 R F value -11385]-12022|-]16.8]| -] 7097
1 days 32| 36 [40] 20' |42] 16' 48] & LSD - [ 192 [-[ 384 |- 348 |- 384
2 days 25| 50° (34| 32¢ (38| 24° |42| 16° Significance oo kel N e io R N Mool M aiaked
3 days 22| 56" |32| 36 [32] 36 |38] 24° Conc. % =vAs insecticide in water. N=Number of alive larvae
4 days 15| 70° |24| 52° |[25]| 50° |35| 30° M%=Mortality percentages.
7 days 7 86° |13| 74> |20| 60° |32| 36°
Bdalys 1] 98 17| 86 |11 278a 22 25ga As mentioned in Tables (3-7) the used insecticides were
F value - [ 3151 | - | 565 | - | 2496 | - | 2127 evaluated the 2" instar larvae of S. littoralis; corrected
LSD -1 399 | -| 33 | -] 145 | - | 3.63 .
Significance B " U Rreraroas B e B Ry mortality percentages of Chlorflurzoran and Profenofos

Table 5: Percentages of larval corrected mortality of S. littoralis
caused by Methomy!| after treatment.

conc. % 0.02 0.01 0.005 | 0.0025
Time (days) |N| M% |[N| M% |N|M% |[N] M%
Zero 50/ - |[50] - [50] - [50] -
1days 44| 127 [45] 107 [46] 8 |46] 8
2days 40| 20° [42| 16° |43] 14° |44| 12°
3days 28| 449 [30] 407 [33] 349 [37] 267
4days 22| 56° |25| 50° |30] 40° |35| 30°
7days 10| 80° [22] 56° |26] 48> [30] 40P
8days 6| 88% [15] 70° |21| 58% |25| 50°
F value - [856.8 | - | 702.3 | - | 452 | - | 560.4
LSD - 325 [-| 272 [ -[281 -] 201
SIgnIfICanCE - *k*k - *k*k - *k*k - *kk

revealed a 100% mortality after 7, 8 days of exposure to the
pesticides, respectively at concentration 0.02% (v\v). The
corrected mortality of Bacillus thuringiensis, Deltamethrin
and Methomyl treatments were 98, 98 and 88 % after 8
days, respectively. Our results were in agreement with Bakr
et al (2013), Dar et al (2015) I, Dar et al (2019) [ and Dar
(2020) [1,

Relationship between laboratory spray quality and
larval mortality by the Economy Micron Ulva sprayer:

Table (8) A satisfactory coverage was obtained in field
experiment on cotton plant, the optimum droplet sizes was
agreed with the droplets spectrum which for controlling
insects of field crop should be sized between 140 and 200
um (VMD) with number not less than 30 and 50
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droplets/cm? distributed homogeneously on the treated
target Himel (1969) 1% and (Himel et al., 1969) M in the
optimum droplet size to control the cotton leaf worm in the
cotton fields by ground equipment. The usage of Economy
Micron Ulva sprayer in order to resemble the spray in field
with a number and volume of droplets can be identified. The
ratio of [VMD/N/cm?] (Matthews 1979) [*31 was 1.7, 0.94,
0.99, 1.01 and 1.03 when used 0.02% (vAs) concentration of

www.entomologyjournals.com

Bacillus thuringiensis, Deltamethrin, Methomyl,
Chlorflurzoran and Profenofos, respectively. But the ratio
was 1.5 for water only. This phenomena was due to the
physical properties of the used liquid certainly the ratio
between the viscosity and the surface tension into the
different concentrations used and the effected on the
homogeneity, this result agreed with both (Fraser and
Eisenklam, 1956) & (Nordby and Skuteurd, 1975).

Table 8: Qualitative analysis of spray droplets for some chemical and bio-insecticide on S. littoralis.

Conc % 0.02 0.01 0.005 | 0.0025

Insecticides used N/cm? | VMD | SQ | N/cm? | VMD | SQ | N/em? | VMD | SQ | N/cm? | VMD | SQ
B. thuringiensis 86d 145> 1.7 94¢ 150° 1.6 99d 151° 15 1178 162d 14
Deltamethrin 150? 140¢ | 0.94 1552 148° | 0.96 1602 155° | 0.97 165° 163c | 0.99
Methomy| 123° 1229 | 0.99 1390 142¢ | 1.02 155° 1469 | 0.94 1822 154e | 0.85
Chlorflurzoran 1522 1542 1.01 1602 1672 | 1.04 155P 1652 | 1.06 1594 170b | 1.06
Profenofos 140° 145P 1.03 1455 151° | 1.04 150°¢ 1623 | 1.08 170° 173a | 1.01

F value 585.9 301.5 - 154.2 47.9 - 413.7 35.4 - 351.8 82.1 -

LSD 3.55 2.15 - 6.68 4.23 - 3.48 4.23 - 4.23 2.57 -

Slgnlflcance *k*k *k*k - *kk *kk - *kk *kk - *kk *kk -

The spray height is constant ~ 0.5 meter in all treatments
VMD-= Volume mean diameter, N/cm?= Number of droplets/cm?
VMD/N/cm?= Spray quality (degree of homogeneity)

Numbers followed by the same letter at the same column are not significantly different at P= 0.05.

ko

Statistically significant at p<0.05.

The ratio (VMD/N/cm?) was developed toward a tendency
to homogeneity of spray spectrum with increasing of the
mortality produced by the insecticide. This results was in
agreement with Bakr et al. (2004 and 2013), Dar (2020) [
and Alakhdar et al (2021) 1,

Conclusion

The  results recommended that  Chlorflurzoran,
Profenofoshave higher toxicity followed by Bacillus
thuringiensis, Deltamethrin and Methomyl, respectively.
These compounds may be introduced in IPM programs to
control the S. littoralis. The ratio (VMD/N/cm?) by
Economy Micron Ulva sprayer was developed toward a
tendency to homogeneity of spray spectrum with increasing
of mortality produced by insecticide.
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