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Abstract

It well known that there is a clear relation between the
Physico-chemical characteristics of used pesticides and their field
performance. As a result, the international organizations (FAO and
WHO) outlined the tests and specifications that each pesticide must
be pass in laboratory before field application. In this study tests
were conducted to improve the physico-chemical properties of the
IGR atabron 5% EC that was imported, on the account of the
Ministry of Agriculture in 2005 but it failed in laboratory tests.
These treatments were carried out by using locally available
additives as organic solvents and surface active agents. We found
that emulsifier (Tween 80) or its mixture with the polar solvent
DMF highly improved the Physico-chemical characteristics of the
insecticide. Field performance evaluation was carried out for the
reworked and non-reworked formulations in the season of 2007.
The data obtained revealed that the selected two methods of
treatment clearly improved the insecticidal activity under field
conditions.

INTRODUCTION

Synthetic organic pesticides are important component of the modern
agriculture (Meller and Admas 1984 and Croft 1990). One class of these chemicals is
the insect growth regulators (IGRs) that disrupt and impede the life cycle of insects.
So, many formulated and commercially available IGR products are used in Egypt such
as Atabron 5% EC which was reported to be the most efficient one in Egypt (El
Ghareeb 1992, Khedr et al/ 2005). On the other hand, the efficiency of the final
pesticidal spray solutions in the field is strongly correlated with their physico-chemical
characteristics (Furmidge 1962). As a results, quality control work, research and
development, as well as laboratory tests are the most decided factors for the
pesticides efficiency before conducting extensive field trials. Consequently, the
international organizations (FAO and WHO, 2006) outlined the tests and specifications
that each type of formulation must be pass successfully to achieve its target action in
the field. The present work has two main targets. The first is the using of some local
additives to improve the physico-chemical properties of the pesticide Atabron 5% EC
that is imported on the account of the Ministry of Agriculture and Land Reclamation in
2005 and failed to achieve the required tests and specifications. The second is the
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field evaluation of the treated and untreated formulations to investigate the effect of
additives on the pesticide field performance.

MATERIALS AND METHODS

1. Insecticide used:
- Atabron 5% EC (IGR) produced by syngenta Agro Switzerland and imported
by syngenta Agro Egypt.

" - It is used at the rate of 400ml/ feddan.

- Chemical structure. E
Cl Cl
F3C<</:—\g~o NHCONHCO
—N
Cl
- TUPAC name:

1- [3,5—dichloro-4-(3—chIoro-5—triﬂuoromethy|—2-pyridy|oxy) phenyl] -3- (2,6- difluorobenzoyl)
urea.

- Comman name: Chiorfluazuran

2. Additives used:

Locally produced organic solvents such as ethanol, isobutanol, toluene, xylene,
dimethylformamide (DMF), cyclohexanone and the surface active agent tween 80
(Tgo) which were produced by EL Nasr pharm. chem. Co., Abu Zaabal, Egypt.

3. Physico-chemical properties determination

Physical properties for treated, untreated insecticide and their spray solutions were
determined as follows: pH value using Schott Gerate pH meter, viscosity using
brookfield viscometer and surface tension using surface tensiomate, cole parmer.
Conductivity and salinity were measured using the conductometer YSI model 33 S-C-
T. Tropical storage, cold test as well as free acidity and alkalinity were determined
according to the specifications of WHO (1979). Active ingredient content was
determined using HPLC of UV detector, mabile phase is acetonitrile - water (80:20)
mixture at wave length 254 cm.
4. Pesticidal efficiency evaluation against cotton leafworm.
The experiment was conducted according to the Ministry of Agriculture protocol
(1993) for determination the activity of anti-molting agents (IGRs) against cotton
leafworm. Field- laboratory experiment was carried out in cotton plant cultivated in
Giza governorate at Plant Protection Research Institute (PPRI) from season of 2007
using knapsack sprayer for all treatments.’One treatment was left without spraying as
a control. Random leaf samples- were collected directly after spraying when plant
became dry for studying the initial effect and after 7 days of application for studying
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the residual effect against the 2™ and 4" instar larvae of cotton leafworm under
laboratory conditions.

Three replicates for each treatment were carried out, each has 15 larvae.
Mortality counts were recorded after 2 days of introducing leaves. For studying the
latent effect, untreated cotton leaves were taken continuously and introduced to the
rest alive larvae till pupation. Mortality counts were recorded after 5 days of the start
and every 3 days up to pupation. Mortality percentages were recorded then corrected
according to Abbot formula (1925). Total mortality percentage after 5 days of
treatment is considered as the initial effect of the tested materials while, the total
percentage of kill up to pupal stage is considered as the latent effect.

RESULTS AND DISCUSSION

I. Improvement the physico—chemically characteristics of the IGR Atabron
5% EC. .

It is a well known fact that, the stability of the emulsion in the spraying has a great
effect on the uniformity of spray application and the field performance so it is the
most important test for emulsifable concentrate formulations before the field
application stage. Data in Table (1) show that emulsion stability test or creamy layer
separation in formulation (B) is more than 2.0 ml so this patch failed in laboratory
tests.

Table 1. The main physico-chemical properties of Atabron 5% EC.

Properties before accelerated hot storage Formulation (A) Formulation (B)
1- The % of active ingredient -~ 4.89 4.85
2- Free acidity (as H,S04) 0.0059 0.0068
3- Emulsion stability (ml) 1.7 4.3

Properties after accelerated hot storage

1- The % of active ingredient 4.78 4.80
2- Free acidity (as H,SO,) i 0.0078 0.0068
3- Emulsion stability (ml) 2.0 4.9

- Formulation (A) is the standara formulation i.e passes emulsion stability test in lab.

- Formulation (B) failed in emulsion stability test without treatment.

Data presented in Table (2) show the emulsion stability test of the used IGR
alone and with different additives. It is obvious that, high creamy layer separation was
obtained for the insecticide alone especially in hard water (H.W). Data also show that
solvents added were moderately improved the emulsion stability test where the
creamy layer decreases as the polarity of solvent increases. Accordingly, the lowest
creamy separation was obtained by using the highest polar solvent
dimethylformamide (DMF). In addition, using the emulsifier tween 80 (Tg) by the
same rate of addition (2%) praduced the highly stable emulsion upon dilution with
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three types of water. Data also show that methods of reworking 10 and 11 are the
best as the creamy separation was reduced to traces or zero.

Table 2. Effect of additives (2%) on the emulsion stability of the IGR Atabron 5% EC.

Method of treatment Additives Appearance e ritee oo 0
H.W S.w TW
S et o cFL s e e Not milky 5.0 Traces 0.0
Z Toluene Not milky 2.7 1.5 Traces
3 Xylene Not milky 27 1.5 Traces
4 Ethanol Not milky 2.5 S Traces
5 isobutanol Not milky 2.5 1.0 Traces
6 Cyclohescanone Not milky Zl 0.5 Traces
7 DMF Not milky 1.0 0.5 0.0
8 DMF+Tg (1:1) Milky 1.0 Traces 0.0
9 DMF+ Tgo (4:6) Milky 0.8 Traces 0.0
10 DMF+ Tg (3: 7) Milky Traces Traces 0.0
11 Tso Milky 0.0 0.0 0.0

H.W is the hard water S.W is the soft water T.W is the tap water

Data in Table (3) show that some physical properties as creamy separation, pH
value, salinity and conductivity were changed remarkably according to the type of
water used for dilution but the other properties were slightly changed. It is shown that
the creamy separation property was the highly effected and improved property where
the precipitation was reduced from 5.0 ml to traces or zero. Many benefits can be
obtained from this change such as avoiding phytotoxicity of the treated plants, due to
precipitation of the active materials, and the uniformity of the spray application that
improves the pesticidal efficiency.

Fig 1. Effect of additives on the creamy layer separation prope

rty of Atabron 5% EC in H.W.

i ]

il

e

- Formulation (A) is the standard formulation i.e passes emulsion stability test in lab.
- Formulation (B) failed in emulsion stability test without treatment.

"~ Formulation (C) failed in emulsion stability test and treated by method 11.

- Formulation (D) failed in emulsion stability test and treated by method 10.
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Fig (1) shows the effect of additives (methods 10 and 11) on the emulsion
stability as well as creamy layer separation of spray solutions of four formulations in
hard water. The pesticide emulsion becomes milky and the creamy layer separation
was reduced to nil.. Laboratory investigation showed that the active ingredient
contents were not affected by additives before and after cold as well as accelerated
hot storage tests. They were found to be 5.0 £ 0.2% which meets the WHO
specifications. As the physico-chemical properties of the pesticide spray solutions in
tap water and soft water are nearly the same but different from that in hard water,
we evaluated the insecticidal efficiency in field, at the field application rate, using tap

water and hard water for dilution.
Table 3. Effect of additives on the physico-chemical prosperities of Atabron spray

solution.
Creamy | PH | Salinit | Surface
. Water of | Foam . Conductivity Viscosity
Formulation separation | valu y (% tension
' dilution (cm) (us) (cm poise)
(mi) e 0) (dyne/cm)
T W 27 0.0 6.65 0.3 54é 325 2.27
A H. W 30 Traces 4.27 0.1 202 315 2.22
S. W 10 2.0 4.56 0.4 782 33.0 2.26
T W 28 Traces 6.28 0.2 450 335 2.28
B H W 31 Traces 4.05 0.1 212 33.5 2.21
S. W 5 3.5 4.13 0.4 776 34.0 2.23
TwW [, 33 Traces 6.53 0.2 443: 34.0 2.17
C H. W 35 Traces 3.94 0.1 204 335 2.19
S. W 11 Traces 4.07 0.4 779 33.5 2.22
T W 25 Traces 6.63 0.2 437 33.0 2.24
D H. W 33 0.0 4.27 0.1 201 33.7 2.21
S. W 31 0.0 4.45 0.4 781 33.0 2.22

I1. Field performance evaluation:
1- Insecticidal activity against the 2" instar larvae.

Results in Table (4) indicated that, the mortality percentage increases as the
period of exposure increases. Initial kill, after 5 days of treatment, was high for all
treatments in tap water (T.W) than in hard water (H.W). Formulation (B), which failed
in emulsion stability test, possessed the least percentage of mortality, while the
reworked formulations (C) followed by (D) showed the highest activity than
formulation (A) which passed successfully in the emulsion stability test in H.W. The

same table also showed that the latent effect of the reworked formulation (C) gave
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100% mortality in both T.W and H.W followed by the reworked formulation (D) which
gave 100% mortality in H.W only as compared with the standard formulation (A)
which gave 90.2% and 83.0% in T.W and H.W respectively. On the other hand,
formulation (B) gave the least showing 84.2% in T.W and 78.9% kill in H.W.

Results in the same Table represents the residual effect of the studied
formulations after one week of application. Data of the residual effect showed that
much decrease in activity than after direct spraying. This decrease seemed to be
higher in (T.W) than in (H.W). Also, it was noted that the initial and latent effects, in
H.W proved higher than that in T.W. In all cases the reworked formulations (C) and
(D) possessed higher initial as well as latent effects then the formulation (B) and in
some cases more than the standard formulation (A). Toxicity lines that represent the
data in Table (4) are shown in Fig (2-5).

Table 4. Mortality percentage of the 2™ instar larvae of cotton leafworm spodoptera

littoralis.
Period of Insecticidal activity of formulations after direct application
exposure T W H. W
(days) A B C D A B C D
2 25.8 19.1 32.6 20.0 21.3 23.6 25.8 24.7
5 62.7 49.1 75.3 47.4 39.0 52.5 66.1 59.3
8 73.6 66.5 87.1 69.7 57.1 74.0 100.0 100.0
11 90.2 84.2 100.0 91.2 83.0 78.9 100.0 100.0
Residual effect after one week of application
2 21.1 155 144 3.3 11.1 8.9 6.7 13.4
5 28.1 19.3 221 10.0 29.8 22.8 26.3 33.4
8 29.6 29.6 41.5 314 54.5 36.5 45.4 52.8
11 36.7 33.7 59.2 38.8 60.0 524 63.3 57.9
99/
7.0
6.5
0 1 4
6.0
80
X 20 s 55
' 1- Formulation (C) "
3 50 2- Formulation (A) 2
E % 3- Formulation (D) 505
= 40 # 4- Formulation (B) -
30 45
20 4.0
102 ®
35
Log. period of exposure (days) 80
17
1 10 100 1000

Fig 2. Toxicity lines of four formulations in T.W after direct application.
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Fig 3. Toxicity lines of four formulations in H.W after direct application.
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Fig 4. Toxicity lines of four formulations in T.W after one week of application.
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Fig 5. Toxicity lines of four formulations in H.W after one week of application.
2-Insecticidal activity against the 4" instar Larvae.

Data in table (5) represents the anti-molting activity of four studied formulations
against the 4™ instar larvae of the cotton leaf worm spodoptera littoralis. It was clear
that, both initial and latent effects of four formulations in H.W are more than that in
T.W either in case of direct application or in residual activity study. As usual
formulation (B) possessed the least mortality percentages in most of tested
treatments especially in case of H.W. On the other hand, formulation (C) followed by
formulation (D) possessed the highest activity in case of direct spraying and residual
effect study irrespective to the type of water used in dilution. ‘

From data represented in Tables (4) and (5), it was noted that the anti-molting
activity of all formulations in the field against 2" instar larvae is more effective than
that of the 4™ instar larvae. This results is in agreement with that reported by Badr
(2000) when he fed the cotton leaf worm on cotton leaves sprayed with the (IGR)
consult 10% EC at 5 and 10 days after spraying. Toxicity lines that represent the data
in Table (5) are shown in Fig (6-9).
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Table 5. Mortality percentage of the 4" instar larvae of cotton leafworm spodoptera

Mortality %

littoralls.
Period of Insecticidal activity of formulations after direct application
exposure TW H.WwW
(days) A B C D A B C D
2 13.4 5.0 16.0 10.0 30.7 238 344 33.0
5 24.2 22.4 27.6 259 65.5 49.3 727 | 569
8 64.1 46.1 63.3 51.1 79.0 76.1 84.1 80.3
11 72.9 68.6 85.4 69.6 92.1 85.5 96.2 91.6
Residual effect after one week of application
2 12.5 8.6 15.4 11.7 204 15.4 30.7 26.2
5 22.2 14.8 25.9 16.3 50.6 37.0 48.8 48.3
8 29.6 22.2 43.3 20.7 66.6 56.3 80.0 68.2
11 40.0 33.3 57.8 37.7 82.3 70.6 90.0 78.7
99/
7.0
6.5
90 3
6.0
80
70 / 55
60 ' .
50 1- Formulation (C) 5.0
40 2- Formulation (A)
30 3- Formulation (D) 45
20 4- Formulation (B) 0
10 34
3.5
3.0
17 Log. period of exposure (days)
1 10 100 1000

Fig 6. Toxicity lines of four formulations in T.W after direct application.
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Fig 7. Toxicity lines of four formulations in H.W after direct application.
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Fig 8.Toxicity lines of four formulations in T.W after one week of application.
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Fig 9. Toxicity lines of four formulations in H.W after one week of application.

Concdlusion:

- There are a good correlation between the physico-chemical properties of the
(IGR) Atabron 5% EC and its insecticidal efficiency.

- Formulation (B), which failed in emulsion stability test in laboratory, was
reworked to improve its physico-chemical properties using many organic solvents and
surface active agent.

- The best method of reworking is the using of the emulsifier tween 80 or its
mixture with the high polar solvent DMF.

- These methods were actually applied to rework about 200 tons of atabron 5%
EC supplied from syngenta Agro- Switzerland on the account of the Ministry of
Agriculture and failed in the physico- chemical tests in laboratory.

- Field performance evaluation data showed that, the insecticidal activity of the
reworked formulations (C) and (D) were higher than that of the non-reworked
formulation (B). ‘

- Depending on the type of water, used in dilution, it was found that all
formulations showed higher activity in H.W than in T.W.
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