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Abstract

A glass vial technique was developed to estimate the insecticidal
activities of some organophosphorus, carbamate, pyrethroid and (OP +
1Gl) insecticides to both pink and spiny bollworms. Also, monitor of field
populations for resistance to tested insecticides was followed. Respons-
es of susceptible strain were compared with those collected from the
fields at Kafr El-Dawar , El-Bouheira Governorate during 1997 and 1998 .
Data indicated high resistance levels to the pyrethroid fenvalerate, the
OP chlorpyrifos and the carbamate thiodicarb and to the two insecti-
cides\IGI mixtures namely delfos and empire in pink bollworm field strain
showing a: 34.84, 101.4, 105.5, 104.6 and 129.58 fold, of resistance,
respectively. While spiny bollworm was in the tolerant stage with : 3.31,
2.81, 2.75, 3.89 and 3.45 folds, respectively. The calculated LCgq from
Lc-p lines were used as discriminating concentration to determine resis-
tance in both PBW and SBW in 1998.

Key words: Insecticides, resistance, bollworm, monitoring, vial tech-
nique, discriminating concentration.

INTRODUCTION

Development of resistance to insecticides in insect pest is a severe problem in
many crops (Kanga and Plapp1995). Strategies to slow the development of resistance
all emphasize the need to develop accurate and rapid monitoring techniques to detect
resistance before a control failure occurs (Schouest & Miller 1988).

Traditionally, monitoring for resistance has been time consuming and complex
since large sample sizes are usually required to establish precise probit regressions,
while new resistance monitoring techniques for the assessment of resistance in the
field now can rapidly monitor weekly LCsq variations within a single population (Plapp et
al., 1990; Kanga and Plapp, 1995).

The vial residue assay technique would be an excellent resistance monitoring
method, it is a simple, reliable, inexpensive, quick technique and can be done by crop
consultant after minimal training (Plapp et al., 1990; Elzen et al., 1992).

This technique was developed to supplement monitoring data for larvae of adult
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resistance to provide timely and accurate resistance data for the stage when the insect
is an actual pest. (Ferbeck et al., 1998).

The vial can be used for resistance monitoring and resistance detection as an
aid in management decisions and document control failures resulting from resistance. In
the same respect, Mink and Boethel (1992) concluded that, the use of the vial discrimi-
nating dose technique is a valid test for monitoring and detecting resistance in field
population, this method provides the user with results quickly, does not require that in-
sects be reared, and is more practical than the topical application bioassay.

MATERIALS & METHODS

1. Insect pests used
Pink bollworm (PBW) : Pectinophora gossypiella (Saunders) [Lepi-
doptera: Gelechiidae]

a. Field male moth population of PBW: A field culture of PBW was collected
locally from cotton fields in Kafr El-Dawar District, El-Bouheira Governorate, Egypt,
through 1997-1998 using a modified pheromone baited live traps. These traps were
distributed around the cotton fields by a rate of one trap/ 5 feddans and were fixed
higher than the foliage by 20-30 cm. All the traps were installed before sunset and col-
lected quickly in the following morning before sunrise (dawn) and transferred directly
to the laboratory to obtain live moths.

b. Susceptible strain of PBW: The susceptible colony of PBW was supplied by
the Bollworm Research Department, Plant Protection Research Institute, Agricultural Re-
search Center, Dokki, Giza, Egypt, where it has been reared for several years in condi-
tioned laboratory without exposure to insecticides. The rearing procedure was adopted
as that recorded by Abdel- Hafez et al. (1982) .

Spiny bollworm ( SBW): Earias insulana ( Boisd.) [Lepidoptera: Noc-
tuidae]

a. Field male moth population of SBW: A field culture of SBW was collected
locally from cotton fields in Kafr El-Dawar District, El-Bouheira Governorate, Egypt,
through 1997-1998 using a modified pheromone baited live traps. These traps were
distributed around the cotton fields by a rate of one trap/ 5 feddans and were fixed
higher than the foliage by 20-30 cm. All the traps were installed before sunset and col-
lected quickly in the following morning before sunrise (dawn) and transferred directly
to the laboratory to obtain live moths.
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b. Susceptible strain of SBW: The stock colony was obtained from the Boll-
worm Research Department, Plant Protection Research Institute, Agricultural Research
Center, Dokki, Giza, Egypt, where it has been reared for several generations in condi-
tioned laboratory without exposure to insecticides. The culture was reared in the labor-
atory on semi-artificial diet according to (Abdel- Hafez et al. 1982) rearing technique.

2. insecticides used

a. Pyrethroid (Fenvalerate): EC 20%, Application rate: 600 mi/fedden.

b. Organophosphorus: (Chlorpyrifos): EC 48%, Application rate: 1 liter/fedden.
c. Mixtures

- Delfos: Mixture of Chlorpyrifos (48%) + Hexaflumuron (2%).
: EC 50%, Application rate: 1 liter/fedden.
- Empire: Mixture of Chlorpyrifos 48% + Diflubenzuron 3%
: FL 51%, Application rate: 1 liter/fedden.

d. Carbamate: Thiodicarb ‘WG 80%, Application rate : 0.5 kg/fedden

3. Procedure of Vial Residue Assay Technique (VRAT): Itis an alterna-
tive method for resistance monitoring was perfected by Plapp 1971 and Plapp et al.
1990. This technique was used for larvae and adults of bollworms as described in the
following steps:

1. Freshly coated vials were prepared in the following steps:

a. The desired insecticides were diluted with acetone into many appropriate concen-
trations.

b. Only one ml. of each concentration was pipetted into the labeled vials to design
the desired series.

c. The uncapped vials were placed in the coating tray and the coating devise was
moved until dryness.

2. The live pheromone moth traps were placed at the desired locations within 10 feet
of the field. The traps were left overnight and moths were collected in the following
morning before sunrise and were moved to the laboratory as quickly as possible.

3. One teaspoon of sugar was solubled in one cup of warm water, then small pieces of
cotton (approximately 0.5 cm in size) were dipped in the sugar solution and



938 INSECTICIDES AGAINST COTTON BOLLWORMS

squeezed to remove all excess liquid and placed one wick into each vial.

4. Five live moths were inserted in each coated vial including the control vial, then the
vials were plugged with cotton and incubated at fixed temperature of 25°C.

5. After 12 hr. and 24 hr., mortality data were recorded and subjected to probit analy-
sis according to Finney (1971).

4. STATISTICAL ANALYSIS

a. Regression equation and confidence limits: Regression equation and
confidence limits were calculated according to (Finney 1971) probit analysis computer
program .

b. Toxicity Index (T.l.): was calculated for each insecticide according to Sun
(1950) as follow:

LCs of the most toxic insecticide

Toxicity Index (T.l.) = x 100

LCg¢ of the tested insecticide
c. Relative Toxicity (R.T.): R.T. values were measured according to the equa-
tion of Metcalf (1967) as follow:

Relative Toxicity (R.T.) = LCs, of the lowest toxic insecticide

(Fold)
LCsq of the tested insecticide

d. Resistance Ratio (R.R.): Resistance ratio (RR) values were calculated accord-
ing to the following equation:

RR.= LCs of the field strain

(Fold)

LCs of the susceptible strain
e. Developed Resistance Ratio (DRR): These values were calculated according to
( Shekeban , 2000)

calculated mortality % of the discriminating concentration

DRR = xR.R.

observed mortality %

RESULTS

1. Assaying PBW male moths resistance levels to different insecti-
cides

Data at 24hr. assessment indicate that, fenvalerate was the most toxic insecti-
cide against susceptible strain ( LCso= 0.062 ppm), while thiodicarb was the lowest
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toxic one (LCsq= 0.10 ppm).Whereas the LCsq values of chlorpyrifos and its mixtures
delfos and empire were: 0.072, 0.087 and 0.071 ppm, respectively, Table 1.

Data at 12 hr. assessment in late season 1997 indicate that, the LCsq values of
fenvalerate, chlorpyrifos, delfos, empire and thiodicarb were : 3.86, 19.88, 30.1, 30.97
and 29.8 ppm, respectively, Table 2, while the corresponding LCsq values of these in-
secticides at 24 hr. assessment were : 2.16, 7.3, 9.1, 9.2 and 10.55 ppm, respective-
ly, Tabie 3.

The previous data pointed to high resistance ratios as follow : 34.84, 101.4,
104.6, 129.58 and 105.5 fold for fenvalerate, chlorpyrifos, delfos, empire and thiodi-
carb, respectively, Table 7.

2. Assaying SBW male moths resistance levels to different insecti-
cides

Results from 24hr. assessment indicate that, fenvalerate was the most effective
insecticide against susceptible strain ( LC5¢= 0.59 ppm), while The LCsq’s for chlorpyri-
fos, delfos, empire and thiodicarb were : 3.1, 2.8 , 2.9 , and 3 ppm, respectively, Ta-
ble 4.

Data at 12 hr. assessment in late season 1997 indicate that, the LCs, values of
fenvalerate, chlorpyrifos, delfos, empire and thiodicarb were : 3.4 ,21.9, 18.2, 20.3
and 45.4 ppm, respectively, Table 5, while the corresponding LCsg values of these in-
secticides at 24 hr. assessment were : 1.95, 8.7, 10.9, 10.0 and 8.1 ppm, respec-
tively, Table 6.

Comparing field and susceptible strains data show that, the field strains has dif-
ferent tolerant levels and the resistance ratios were: 3.89 fold to delfos, 3.45 fold to
empire, 3.31 fold to fenvalerate, 2.81 fold to chlorpyrifos and 2.75 fold to thiodicarb,
Table 7.

3. Discriminating concentration (DC) and resistance development

The calculated LCqgq's from Lc-p lines were used as discriminating concentra-
tions to determine resistance in both PBW and SBW male moths. The PBW observed
mortality % of the corresponding DC were: 90%, 69%, 66.7%, 90% and 85.8 % for
fenvalerate, chlorpyrifos, delfos, empire and thiodicarb, respectively. The developed re-
sistance ratios (DRR) against these insecticides were: 34.84, 131.8, 141.21, 129.58
and 107.61 fold, respectively.
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The SBW observed mortality % of the corresponding DC were: 85%, 75%, 76.7%, 80%
and 74.5% for fenvalerate, chlorpyrifos, delfos, empire and thiodicarb, respectively,
while the matching developed resistance ratios (DRR) were: 3.51, 3.62, 4.55, 3.9 and
3.33 fold, respectively.

DISCUSSION

The high efficiency of the pyrethroid fenvalerate against PBW adult moths is in
agreement with Campanhola and Plapp 1989 who found that, the principal alternatives
to pyrethroids (organophosphates & carbamates) are not as toxic to Heliothis vires-
cens and H. zea as pyrethroids . So, it is suggested to direct the insecticide treatments
for bollworms control against the adult moths to get an efficient treatment, decrease
the cotton losses and increase the cotton area.

Data also, indicate the interior toxicity of thiodicarb in this respect, the superior
of pyrethroids for PBW control because of their knockdown effect. Accordingly, every
control action should be directed against adult of bollworms not against larvae which
are highly protected inside the green cotton bolls.

The resistance ratio results pointed out to the fact that PBW male moths field
strain population had developed high resistant level to different insecticide groups. Sun
et al. (1995) mentioned a very high level of insecticide resistance in diamondback
moth, (>1761 fold) against deltamethrin, (>874 fold) with fenvalerate and (246 fold)
with methomyl .

Xianchun et al. (1997) reported that four field strains of Pect{nophora gossy-
piella had developed 185 - , 6.7-, 698- and 249- fold resistance to deltamethrin.

Attempts have been made to develop bioassay techniques to document insects
resistance to insecticides based on a discriminating concentration (an approximate
LC70-99)- A technique using liquid scintillation vials treated with diagnostic concentra-
tions of several synthetic insecticides was used for resistance studies with different in-
sects (Campanhola and Plapp, 1989; Plapp et al., 1990; Elzen et al., 1992), their find-
ings are in agreement with that of our results to use the discriminating concentration
(LCqq) for easy, quickly and efficient way to detect insecticide resistance in cotton in-
sect populations under field conditions.
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Table 1. Toxicity of different insecticides against PBW male moths, susceptible strain at

24 hr. assessment, using VRAT.

o Regression Equation LCso (ppm) LCos (PpPm) (1) | (2)
Insecticides . & : =
Y= a+ bx [ Confidence Limits ] [[ Confidence Limits]| R.T.| T.I.
|. Fenvalerate 0.062 8.07
Y= 0.94 + 0.78 X 1.61} 100
(pyrethroid) ( 0.089. - 0.043 ) (1922 - 3.85 )
11. Chl if 0.072 2.21
RIpRES Y=1.26 + 1.11 X 1.39(86.1
(0.P.) ( 0.093 - 0.055 ) (3.73-137)
lll-a Delfos 0.087 3.17
Y=1.12 + 1.05 X 1.15(71.3
(Mixture) (0.11 — 0.066 ) (6.26 -1.71)
IlI-b Empire 0.071 3.95
Y=1.08 + 0.94 X 1.41]87.3
(Mixture) ( 0.096 - 0.052 ) (752 -224)
IV. Thiodicarb 0.1 8.37
Y=0.85 + 0.86 X 1 62
(Carbamate) (0.14 - 0.073 ) (18.04 - 4.33)

Table 2. Toxicity of different insecticides against PBW male moths, field strain at 12 hr.

assessment in late season of 1997, using VRAT.

Regression Equation LC.
Insecticides = . .5° (ppn.I) . L(:395 (ppm? i R.T.. Tl
Y= a+ bx [ Confidence Limits ]| [ Confidence Limits]
|. Fenvalerate 3.86 9.45
) Y= -2.49 + 424 X 8.02} 100
(pyrethroid) (417 - 3.59) (1131 -7.95)
Il. Chlorpyrifos 19.88 43.56
Y= -6.27 + 4.83 X 1.56]19.42
(0.P.) (2158 - 1832 ) | ( 53.19 - 35.72 )
Ill-a Delfos 30.1 93.84
. =-4.93 + 3.33 X 1.03112.82
(Mixture) (33.46 —27.09) | (120.01 - 73.56 )
Ill-b Empire 30.97 167.48
. Y=-3.36 + 2.24 X 1.0012.46
(Mixture) (36.02 - 26.67 ) |( 254.49 — 110.99 )
IV. Thiodicarb 29.8 129.78
Y=-3.79 + 2.57 X 1.0412.95
(Carbamate) (3448 - 25.79) | (183.82 - 92.2)
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Table 3. Toxicity of different insecticides against PBW male moths, field strain at 24 hr.

assessment in late season of 1997, using VRAT.

- Regression Equation LCs o (ppm) LCq5 (ppm)
Insecticides i O i 5 RT.| T.L
Y= a+ bx [ Confidence Limits ] |[ Confidence Limits]
I. Fenvalerate 2.16 7.1
Y=-1.07 + 3.18 X 4.88| 100
(pyrethroid) (235-1.99) (866 —5.93)
1. Chlorpyrifos 7.3 32.22
Y= -22 + 255 X 1.45129.59
(O.P.) (8.12-657) (41.38 - 25.21)
lll-a Delfos 9.1 25.16
Y=-3.57 + 3.72 X 1.16] 23.7
(Mixture) (9.9-843) (29.84 - 12.20 )
Ill-b Empire 9.2 20.6
Y=-4.53 + 4.7 X 1.15|23.47
(Mixture) (99-86) (234 -18.1)
IV. Thiodicarb 10.55 58.22
=227 + 2.22 X 1.00|20.47
(Carbamate) (11.83-9.41) (79.97 - 42,67 )

Table 4. Toxicity of different insecticides against SBW male moths, susceptible strain
at 24 hr. assessment, using VRAT .

Regression Equation

LCso (ppm)

LCgs (ppm)

Insecticides RT.| T.L
Y= a+ bx [ Confidence Limits ] {[ Confidence Limits]
I(b;fer;‘r/uiei?)te st 2] 0.710 f%.a,s ) ( 12.47 ;75.4 T B
”(')'g';'”py”hs Y= -1.24 + 252 X : 3.53;12.3 ) : 17'51_4“.2 | [1:00]13.00
I&&?xt?:f:?s Wk 2 ( 3.12;82.4 ) ( 19.21 tim g, || ] et
I(II:/_lli)xt‘iTep)lre il TR 3.22;92.6 ) ( 15.; 2—-io.s I s A
I(\éathg:g::)rb RIGHEE X | 1as : 2.7) ( 17.71 3::0.4 B s R
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Table 5. Toxicity of different insecticides against SBW male moths, field strain at 12 hr.

assessment in late season of 1997, using VRAT.

Regression Equation LC m LC m
Insecticides 8 ? %0 (pp .). 20 (e ) o) B ] Tl
Y= a+ bx [ Confidence Limits ]| [ Confidence Limits]
|. Fenvalerate 3.4 56.1
Y= -0.64 + 144 X 13.35| 100
(pyrethroid) (42 -28) (1485 - 248 )
1l. Chlorpyrifos 21.9 194.2
= 233 + 1.74 X 2.07 |15.5
(O.P) (26.2-184) (318 — 120.6 )
{ll-a Delfos 18.2 104.6
Y=-2.73 + 217 X 2.49 |118.7
(Mixture) (21.8-15.2) (193.1 -575)
lll-b Empire 20.3 209.3
. =212 + 1.62 X 2.24 [16.7
(Mixture) (26.4 — 15.7 ) (593.3-76.1)
IV. Thiodicarb 45.4 968.1
Y=-2-05 + 1.23 X 1 |[13.4
(Carbamate) (59.1 —35.1) ( 2360.2 - 409.1 )

Table 6. Toxicity of different insecticides against SBW male moths, field strain at 24 hr.

assessment in late season of 1997, using VRAT.

Regression Equation LC.
Insecticides . 2 i 50 (PPM) LCss (pPm) RT. | T..
Y= a+ bx [ Confidence Limits ]| [ Confidence Limits]
|. Fenvalerate 1.95 9.24
. Y= -0.71 + 243 X 5.59 [ 100
(pyrethroid) (217 - 1.74) (123 -7.13)
Il. Chlorpyrifos 8.7 45
Y= -2.18 + 2.31 X 1.25]22.4
(O.P.) (99-77) (58.7 - 34.8)
lll-a Delfos 10.9 57.3
. Y=-237 +228 X 1 17.9
(Mixture) (122 -98) (79.2-41.7)
lli-b Empire 10 67.3
. Y=-1.98 + 1.98 X 1.09]19.5
(Mixture) (11.3-88) (98.8 -46.3)
IV. Thiodicarb 8.1 81
=15 + 1.65 X 1.85] 24.1
(Carbamate) (95-69) (121.9 = 54.7 )
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Table 7. LCsq values of different insecticides against PBW and SBW field and suscepti-
ble strains and the resistance ratio (R.R) values using VRAT.

PBW SBW
R.R. LC 16 R.R.
Insecticides LCea Hesy el o
Susc. strain| Field strain| (Fold) | Susc. strain|Field strain | (Fold)
(ppm) (ppm) (ppm) (ppm)
|I. Fenvalerate
0.062 2.16 34.84 0.59 1.95 3.31
(pyrethroid)
1l. Chl ift
Chlorpyrifos | o 572 7.3 101.4 3.1 8.7 2.81
(O.P)
lll-a Delfos
0.087 9.1 104.6 2.8 10.9 3.89
(Mixture)
lll-b Empire
K 0.071 9.2 129.58 2.9 10 3.45
(Mixture)
IV. Thiodicarb
0.10 10.55 105.5 3.0 8.1 2.75
(Carbamate)

RR. = LCsgq of field strain i

LCsp of susceptible strain

Table 8. Observed mortality % of different insecticides against PBW and SBW male
moths, field strain and the corresponding developed resistance ratio values
(DRR) using VRAT.

PBW SBW
. Calculated | Observed D.R.R. | Calculated| Observed
Insecticides
LCgo Mortality % | (Fold) LCgo Mortality % |D.R.R.
(ppm) (ppm)
|I. Fenvalerate
: 5.5 90 34.48 6.6 85 3.51
{pyrethroid)
Il. Chlorpyrifos
23.7 69 131.8 32.5 75 3.62
(O.P.)
Ili-a Delfos
i 23.4 66.7 141.21 39.5 76.7 4.55
(Mixture)
Ill-b Empire
& 17 90 129.58 46 80 3.90
(Mixture)
IV. Thiodicarb
41 85.8 107.61 55 74.5 3.33
(Carbamate)
DRR. = Calculated mortality % of the discriminating concentration X RR.

Observed mortality %



AL-BELTAGY, AM. et al. 945

REFERENCES

. Abd El-Hafez, A., A.G.Metwally and M.R. A. Saleh. 1982. Rearing the pink bollworm,
Pectinophora gossypilla (saunders) on kidney bean diet in Egypt. Res. Bull. Agric.
Zagazig. Univ. 576: 1-10.

. Campanhola, C. and F.W Plapp, Jr. 1989. Pyrethroid resistance in the tobacco bud-
worm ( Lepidoptera : Noctuidae) : Insecticide bioassays and field monitoring. J.Econ.
Entomol. 82 (I): 22-28.

. Elzen, G.W., B.R. Leonard, J.B.Graves, E.Burris and S.Micinski. 1992. Resistance to
pyrethroid, carbamate and organophosphate insecticides in field populations of to-
bacco budworm (Lepidoptera: Noctuidae) in 1990.J.Econ. Entomol. 85 (8) : 2064-
2072.

. Ferbeck, P., J.B. Van Kretschmar, R.G.Blenk and H.M. Ayad. 1998. Rhone poulenc Ag.
Co., monitoring program performancc of Larvin brand thiodicarb and four other in-
secticides against tobacco budworm collected from different sites in USA cotton
belt. Rev. Agric. Entomol. 86 (6) P. 5824.

. Finney, D.N. 1971. Probit analysis 3'4 Ed., Cambridge Univ. press, London PP. 318.

. Kanga, L.H.B. and F.W. Plapp,Jr. 1995. Development of a technique to monitor resis-
tance to biodegradable insecticides in field populations of tobacco budworm (Lepi-
doptera : Noctuidae). J. Econ. Entomol. 88 (3): 487 - 494.

- Metcalf, R.L. 1967. Mode of action of insecticide synergists. Ann. Rev. Entomol. 12:
229-236.

. Mink, J.S. and D.J. Boethel. 1992. Development of a diagnostic technique for moni-
toring permethrin resistance in soybean looper larvae (Lepidoptera: Noctuidae).
J.Econ.Entomol. 85(4) :1056-1062.

. Plapp,F.W.,Jr. 1971. Insecticide resistance in Heliothis : Tolerance in larvae of H. vi-
rescens as compared with H.zea to organophosphate insecticides. J. Econ - Entomol.
64(5): 999-1002.

10. Plapp, F.W., Jr., J.A. Jackman, C. Campahola, R.E. Frisbie, J.B. Graves, R.G. Lutterll,

W.F. Kitten and M. Wall. 1990. Monitoring and management of pyrethroid resis-
tance in the tobacco budworm (Lepidoptera: Noctuidae) in Texas, Mississippi,
Louissiana, Arkansas and Oklahoma. J. Econ. - Entomol. 83 (2) :335 — 341.



946 INSECTICIDES AGAINST COTTON BOLLWORMS

11,

12,

18.

14.

15.

Schouest, L.P., Jr. and T.A.Miller. 1988. Factors influencing pyrethroid toxicity in
pink bollworm (Lepidoptera: Gelechiidae): Implications for resistance manage-
ment.J. Econ - Entomol. 81 (2): 431- 436.

Shekeban, M.M.K. 2000. Studies on insecticide resistance in certain major cotton
insects with special reference to different measurements and monitoring methods.
Ph.D Thesis , Menoufiya University.

Sun,Y.P. 1950. Toxicity index an improved method of comparing the relative toxici-
ty of insecticides. J.Econ. Entomol. 43:45-53.

Sun,Y., Y. Chen and Y.Ying. 1995. Insecticide resistance in diamondback moth in
South China. Pestic. Sci. 88:355-357.

XianChun Li, W.YinCbang, Z.QianSong, Y.GanJun, Z.DinYang, Y.VanTao, Z.Zhi,
Z.JianPing, L.ShouShan, C. CaiXia and D.ShiYin. 1997. Insecticide resistance in field
strain of Pectinophora gossypilla (Saunders) in China and effect of synergists on
deltamethrin and parathion methy activity. Pestic. Sci. 50(3);183-186.



AL-BELTAGY, AM. et al. 947

Ty plansials clussall Tiliall 5l las 55l Lo glia Glasl
clala U A2 lall gl e SLd1 581

tY)LJA'I‘;i.L.AA-n l“‘.s‘,Lﬁ_,_.dlg.J:tzl:) a“&'&-'a_,g.'mnn\ga_wliﬂl dac
\‘:,L.l._ns.&g.i_?.n Jn.LuH uuu:i JJL:.

53us - Al — Sl iy Srpas spro = el 5l gl 5S50 )
Tudpil] Taala — ek, 30 Tl — Lol Tl y i ¥

LA o laaaal] Talis il 55000 350 5983 La glie (59 paads -

s Laane ol SAST g el pdlasall of o ya sl e Lelw YE way o SL5S ) conin i
e Y i s 0T G e eyl 6 o5 V0, § ) ileal Sl
VY o el us B sty et 00§ B il (Gl B e V= 00
[P PN O 1 (O O Py o

QSE:MIUM|UJ_:QU.:\_9.AUQAJ_&J|().AL:L“\Y_x.a__ni_"leb.xJIG_':Cs_'uo).@_Bi
it Vs BT o Sl BN T T e L Y g )
Esbu(batil] husa¥ Va0 Gal) tumes S5 o8 ool EAART HUS oo T Sy Lo
V.00 a5 4,Y58, 05V, T =00 G ands G lusntil il g soa YU Gusilaalls G s s 5 51
ST T P DO OIS [ 38 0 01U DU | LU ORTCORISR LT PO | N SR
st Cias VY4, 0Ac Lusdlaall Chaan Vo £, Lo slSU VLY, E el Uil Cias YE, A

el sil Caan Vo0, 0 sl

Aabnal) elassell TS gl 551 390 55855 Lo ylie (gatuna paads =Y

S I e a0, S oV SSENT TN S R W iy BT il
(PSSP (O O VPR 0 OO PO 5 Vst M S . [\ IR 90 0% O - OO |
(Alomtl e Healll (332 AV Y, V) Gusds sl LIl sl a ol Sl o al) esl <
ok Bl e N % XY sl Tatl s nalll  diges Sy K M) sl
e Bl S e (AT Lo Sl et A ) it IS0
R AN, gy Al 5 SIS T il S mem ST e i RT3
PO 8 7 IS (ISRNN (X W PR . (U Y 5 Lo | L R, T P PR DL RN
Ldaus Y, V0 oSG il

Aaslill yghiy (DC) Tukua sl] ol 38,301 Y

pimpon ool b Sl Bl &l e gl L ginall o G ipaal ot Sl 48
Bugsy aalas 800 5L Bags 5553 e JS (3 Laplal) (g5tume saudnl elliy Ladin ol 325,58 1447
RIS



948 INSECTICIDES AGAINST COTTON BOLLWORMS
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