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Susceptibility of laboratory and field strains of certain cotton pests to

several insecticides during two successive years (1995-1996).

A -The white fly Bemisia tabaci

1- Laboratory strain:

Our result presented in Table (1) and illustrated in Fig. (1). Showed
that the LCsp values for most of the tested formulated insecticides ranged
between 35.42 — 706327 ppm with exception of abamectin and
imidacloprid which were the most potent insecticides with LCso 0of 0.41
and 14.99, respectively. The LCso of natural product abaméctin,
azadirachtin CaPL1, KZ, CaPL2, misrona and super royal ranged
between 0.41 and 7063.27 ppm. Their LCsy are 0.41, 264.51, 495.14,
931.78, 1108.09, 5211.03 and 7063.27 ppm respectively. The LCsq values
of the two applied carbamattes are methomy 136.8 ppm. and pirimicab,

277.6 ppm.

The LCs of cypermethrin showed value of 114.33 ppm, while
imidazol imidacloprid was 14.99 ppm and the thiourea diafenthiuron.
was 97.81 ppm. The organophosphates pirimiphos methyl,profenofos,
malathion, chlorpyrifos methyl and dimethoate ranged between 35.42 and
1065.22 ppm they measured 35.42, 141.2, 146.24, 561.6 and 1065 ppm,
respectivley. Etofenprox showed LCso value of 206.77 ppm.

2- Field strain:
2-1. Kalubia strain.
2-1-1- Susceptibility evaluation during 1995.
Results tabulated in Table (2) and illustrated in Fig (2) showed
that there is a wide range of susceptibility from 0.22 to 11125 ppm which
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is somewhat similar to other Governorates. However, Kalubia strain was
more susceptible to natural products. Abamectin and azadirachtin which

showed LCs, values, of 0.22 ppm and 147.53 ppm, respectively.

The L.Cs, values for other natural products were more than 1000
ppm and less than 12000 ppm. The LCs, values of CaPL2, CaPLl
misrona, KZ and super royal are 1452.44 ppm, 4078.33,ppm
7645.17ppm, 8219.9 ppm and 11125 ppm, respectively. The Kalubia
strain showed a somewhat similar degree of suceptibility to both
carbamates, methomyl and pirimicarb with LCso values of 218.78 ppm
and 254.62 ppm respectively. Cypermethrin showed moderate LCs value
of 185.86 ppm. ‘

On the other hand, the organophosphorous shoWed highest values
of LCsp (1699.53 —2566.5) ppm with the exception of pirimiphos methyl
which showed 17.5 ppm. The LCses of malathion, chlorpyrifos methyl
and dimethoate were 1699.53 ppm, 1798.48 ppm and 2566.5 ppm
respectively. The thiourea, diafenthiuron showed a moderate LCsg value
of 366.5 ppm. The imidazol Le, imidacloprid showed lowest LCs value.
of 103.38 ppm (Table (2) and Fig. (2)). The field strain exhibited similar
susceptibility to the CaPL2 (1 3 fold) super royal (1.5 folds), misrona (1.5
fold) and other natural product CaPL1 (8.2 fold) and Kz oil (8.8 fold)
abamectin and azadirachtin were more toxic to field strain than the
laboratory strain (0.5 fold and 0.6 fold). The imidacloprid showed t 1.4
fold. The carbamate, pirimicarb (0.9 fold) and methomyl (1.6 fold) and
the organbphosphates, pirimphos methyl (0.5 fold), dimethoate (2.4 fold)
and chlorpyrifos methyl (3.2 fold). Malathion was 11.6 fold and

etofenprox was most toxic to Kalubia strain (0.5 fold).
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2-1-2- Susceptibilityr.evaluation during 1996

Spectrum of LC50 values for various used insecticides were more
or less similar to the other tested Governorates strains as shown in Table
(3) and illustrated in Fig. (4). Among the tested natural product misrona
showed the highest LCso value was of 14985 ppm against 0.38ppm with
o abamectin. Azadirachtin showed moderate [.Cs, value of 288.01 ppm.
| lowever, other natural product showed higher LCsg values as CaPL2,
K7, CaPL.1, super royal which were measured 1334.52ppm, 4051.97ppm,
4424,V Ippm, 10114ppm, respectively. The pyrethroid cypermethrin
showed LCsy value of 92.9 ppm but the thiourea, diafenthiuron showed
moderate LCs, value of 527.84 ppm. Meanwhile the two carbamates
methomy! and pirimicarb showed LCso values of 303.5 ppm and 1939.62

ppin, respectively.

Imidacloprid showed LCsq value of 53.52 ppm. Among the tested
organophosphates profenofos and pirimiphos methyl exhibited moderate
LCs, values of 123.93ppm and 150.8 ppm, respectively. Chlorpyrifos
methyl, malathion, dimethoate showed high LCso vlalues of 4333ppm,
4757.44ppm and 6702.7ppm, réspectively however, etofenprox showed
lower LCs value of 14.22 ppm. The obtained results clearly indicaté that
the population acquired resistance, to malathion as shown in Table (3)
and Fig. (5). on other hand abamectin showed low resistant level
azadirachtin (1 fold) CaPL2 (6.5 fold) super royal (1.4 fold). misrona (2.9
profenofos (0.9 fold), pirimiphos methyl (4.3 fold), dimethoate (6.3 fold)
and malathion (32.53 fold). The two carbamates methomyl and
pirimicarb showed a resistance level of 2.2 and 7 fold, respectively. For
imidaclprid and diafenthiuron the RL. Are 3.6 and 5.4 fold, respectively

while for cypermethrin it was only .8 fold.
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2-2- Dakahlia Strain:
3-2-1- Susceptibility evaluation during 1995:

Data presented in Table (4) and Fig (6) showed that, the spectrum
ol 1.Csy values for various insecticides is more or less similar to other
Governorates. Among the tested natural products, misrona showed LCjs
values of 17963 ppm as comparaed to 0.58 ppm, when insects treated
with abamectim. Azadirachtin showed LCs, value of 74.96 ppm. CaPL2,
CaPL1, KZ, super royal and misrona showed LCs, values of 858.59 ppm,
1069.26 ppm, 12414 ppm, 15050 ppm and 17963 ppm, respectively. The
carbamates, pirimicarb and methomyl showed LCso values of 34.11 ppm
and 65.27 ppm, respectively. Imidacloprid showed LCsp value of3.8
ppm. Cypermethrin showed LCs, value 4133 ppm. the thiourea,
diafenthiuron showed high LCsy value of 2012.44 ppm. Among the
tested organophosphates, pirimiphos methyl and dimethoate showed LCsg
values of 227.58 ppm, and 569.25 ppm, respectively. In contrast
chlorpyrifos methyl and malathion showed high LCs, values of 2137.54
ppm and 3168.65 ppm, respectively. The obtained results clearly
indicated development of resistance in Dakahlia strain which showed
resistance levels (RL) of 13.3, 12.7 and 20.6 fold to KZ oil , malathion
and diafenthiuron, respectively. This field strain still susceptible to
abamectin (1.4 fold), misrona (3.4 fold) super royal (2.1 fold) CaPL1 (2.2
fold) pirimiphos methyl (6.4 fold) Chlorpyrifos methyl (3.8 fold). On the
other hand, some insecticides were effective to Dakahlia strain, where the
LCs, value was less than the laboratory strain, azadirachtin (0.3 fold)
CaPL2 (0.8 fold) dimethoate (0.5 folds), pirimicarb (0.1 fold)
cypermethrin (0.4 fold) imidacloprid (0.3 fold) methomy! (0.5 fold)
according Fig. (7) and Table (4).
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7.2-2- Susceptibility evaluation during 1996 |

Results obtain in Table (5)and illustrated in Fig. (8) showed that
the LCs, values of Dakahlia whitetly strain varied drastically from 0.66
to 10370 ppm. Most of these variations were within the group of the
natural products. The field strain appeared to be more susceptible to the
several compounds as abamectin e.g., which showed lowest LCs value
(0.66 ppm) this value for and azadirachtin was LCsg values 317.76 ppm.
the natural products showed highest LCsy values e.g., CaPLZ, misrona,
KZ. CaPL1, super royal by 1077.19 ppm, 3792.54ppm, 5081.96ppm,
5086.74ppm, 10370 ppm, respectively. The pyrethroids, cypermethrin
showed moderate LCsy value of 263.04 ppm, the LCso of imidacloprid
was 56.22 ppm, and in the case of thiourea, diafenthiuron LCsg value,
162.36 ppm; the LCsy values tv\}o carbamates, rnethofnyl and pirimicarb
showed high level of LCsy values it was 449.97ppm and 644.45 ppm,
respectively. The members of organophosphorous, chlorpyrifos methyl,
dimethoate, malathion showed high LCs values of 2273.2ppm, 2908.58
ppm, and 4408.18 ppm, respectively. On the other hand, pirimiphos
methyl and profenofos showed moderate LCs values, of 185.69ppm and
347.25 ppm, respectively. The resistant levels were as follows: CaP.L2
(5.2 fold), azadirachtin (1.2 fold), abamectin (1.6 folds), KZ (5.5 fold),
but CaPL1 acquired resistance (10.3 fold), super royal (13.5 fold). While
misrona was more tdxic on this field strain (0.7 fold). The two carbamates
showed still susceptible pirimicarb 2.3 fold, methomyl 3.2 fold and the
thiourea, diafenthiuron (1.7 fold). The (RL) of pyrethroids cypermethrin
was 2.3 fold. Etofenprox was more effective on field strain 0.03 fold than
laboratory strain. The organophosphate, profenofos was 2.5 fold,
dimethoate 2.7 fold, chlorpyrifos methy 14.04 fold, pirimiphos methy was
‘of tolerance level (5.2 fold) but the strain acquired resistance to

malathion (30.14 fold).
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2-3- Behéra strain
2-3-1- Susceptibility evaluation during 1995

Data presented in Table (6) and Fig (11) clearly indicated that this
strain showed a wide 1'ange of LCs, (0.3 — 18748 ppm) and the most of
the variation of LCsy values in the group of natural products (125 to
18748 ppm) except abamectin which showed the lowest LCs value of 0.3
ppm CaPL2 oil and CaPL1 oil showed LCs, values of 1472.8 and 2895.9
ppm, respectively. Azadirachtin showed moderate value of LCso (125
ppm). On the other hand, the oils, Kz misrona and su;?er royal showed
somewhat higher LCsy values of 4443.1ppm 6617.4ppm and 18748 ppm,
respectively. The two carbamates, pirimicarb and methomyl gave
contradicting  values of LCsy of 7.2ppm and 251.4 ppm, respectively. The
pyrethroid cypermethrin showed moderate LCso value of , 212.7 ppm.
The thiourea diafenthiuron showed moderate L.Cs, value of 333.6 ppm,
however, imidaclopfid showed the lowest LCs value of 49.1 ppm. Most
of the variations in LCso V-alue were within the group of the
organophosphates showing a range of 1020.01 — 2653.7 ppm except
pirimiphos methyl (45.7 ppm). Dimethoate, chlorpyrifos methyl and
malathion showed LCsy values of 1020.0, 2132.5 and 2653.7 ppm,-
respectively, form on our results obtained in Table (6) and Fig. (12) it is
clear that Behera strain showed that Behera field strain didn’t manifest
any tolerance to the tested materials of dimethoate (1fold), pirimphos
methy! (1.3 fold) cypermethrin (1.9 fold), CaPL2 (1.3 fold) super royal
(2.7 fold), methomy! (1.8 fold). Imidacloprid (3.3 folds), diafenthiuron
(3.4 fold), chlorpyrifos methyl. (3.8 fold), KZ oil (4.8 folds). While
CaPL1 showed tolerance of (5.8 folds). The natural products indicated
high susceptibility of field strain to than laboratory strain abamectin (0.7
fold), azadirachtin (0.5 fold) and the carbamate pirimicarb (0.03 fold), but

resistance to misrona (12.7 fold) and malathion (18.2 fold).
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2-3-2- Susceptibility evaluation during 1996

The obtained LCs, values of the tested products pointed a big range
of variations (34.81 — 93576 ppm).except abamectin, (0.56 ppm) Results
presented in. Table (7) and illustrated in Fig. (12) confirmed previous the
some findings in 1995. Among the natural products abamectin and
azadirachtin showed the LCs, values 0.56 ppm and 149.75 ppm,
respectively, while the five other natural products, viz CaPL2, super
royal,. K7, misrona and CaPL1 were 1316.03 ppm, 4747.49ppm,
5886.79ppm, 9887.3 ppm, and 93576 ppm, respective.l'y. The tested
organophosphorous showed high LCso values of dimethoate, profenofos,
chlorpyrifos methyl, and malathion were 1692.96ppm, 1782.71ppm,
2539.25ppm and 7994.52 ppm respectively however, pirimiphos methyl
showed moderate LCsy values of 231.83 ppm. The pyrethroid
cypermethrin showed moderate 1L.Cs, value of 131.45 ppm. The thiourea
diafenthiuron showed also moderate value of 348.89 ppm. Pirimicarb and
methomyl showed somewhat higher values of 540.04 ppm and 684.57
ppm, respectively. The imidacloprid showed low LCs, value it was 34.81
ppm. The resistanse levels revealed that the natural products are of
tolerant level to susceptible as CaPL2 (6.3 fold), abamectin (1.4 folds).
misrona (9 fold), KZ (6.3 fold). On the other hand, CaPL! indicating
resistant level (188.9 fold). But azadirachtin, super royal and misrona
were more effective (0.6 fold, 0.7 fold and 0.9 fold, respectively). This
strain showed low susceptible or tolerant to pirimicarb (1.9 fold) and
methomyl (5 fold). On the other hand, low resistant level with
chiorpyrifos methyl, (4.5 fold) and pirimiphos methyl (6.5 fold) were
reported but profenofos showed resistance (12.6 fold) and malathion
(34.7 told) while cypermethrin was susceptible (1.1 fold). Imidacloprid

showed of susceptible  value (2.3 fold). This strain was susceptible to
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showed 11.5 fold. In the organophosphorous, the resistance level of
Dimethoate chlorpyrifos methyl, malathion wére 2.7,3.4,6.4 fold,
respectively, While pirimiphos methyl was more effective (0.8 fold). And
the resistance level lof the two carmabate pirimicarb and methomyl were

0.4 and 3 fold, respectively.

2-4-2- Susceptibility evaluation during 1996

A wide range of variations in LCsy has been observed in Beni Suef
as the values were ranged between 3.27 to 20703 ppm, as shown in
Table (9) and Fig. (16). The LCso values of natural products varied from
3.27 to 20703 ppm. Abamectin showed lower LCs, * value 3.27 ppm, and
moderate LCsy value of 427.95 ppm was observed with azadirachtin.
Both other natural products oils showed high LCsy value to CaPL2,
CaPL1, KZ, misrona, super 'roya_l to be 4743.35ppm, 5617ppm¥
17576ppm, 18044ppm and 20703 ppm, respectively. Cypermethrin
showed moderate value of LCsy: value of - 148.45 ppm and the
thiourea, diafenthiuron showed moderate LCsy value of 135.73 ppm.
The Imidazol imidacloprid showed high activity with LCs value of 15.28
ppm. The two carbamates pirimicarb and methomyl showed moderate
.Csy values of 297.58 and 372.03 ppm, respectively. Also etofenprox
showed high activity with LCjs value of 31.12 ppm. The LCs; values of
organophosphorous varied from 68.53 to 317.77 ppm reflecting the
selection to some members of this group. Profenofos and pirimiphoé
methyl showed LCsy  values of 68.53 and 147.1 ppm, respectively. In
comparison the rest of the organophosphorous the recorded high LCso
values 0f 2510.36, 3053.67 and 3127.77 ppm with dimethoate, malathion
and chlorpyrifos methyl, respectively. Comparing the Bent Suef field
strain with the laboratory strain Table (9) and Fig. (17) revealed the high
effect of etofenprox and profenofos (0.2 fold and 0.5 fold, respectively).
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The resistance level of two carbamates, pirimicarb and methomyl
showed 1.1 fold and 2.7 fold, respectively. The pyrethroid, cypermethrin
was reported 1.3 fold. However, the natural products azadirachtin
(1.6 fold), misrona, (3.5 .f‘oldj, super royal (2.9 fold) and CaPL2
(4.3 fold). Among the natural products, resistance was observed to CaPL1
(11.3 fold) KZ (18.9 fold). The strain displayed vigor tolerance to
chlorpyrifos methyl (5.6 fold) and resistance to malathion 20.8 fold).

B- The cotton leafworm Sp()(l()ptertt littoralis
1-Laboratory strains

Data presented in Table (10) and Fig. (18) showed that the LCs
values Tfor most  of the tested formulated products ranged between 15.07
and 613,86 ppm with exception of two Insect Growth Regulator, (IGR)
lutenuron, hexatlumuorn, alpha cypermethrin and fenvalerate were the
niost potent insecticides with 1.Csy of 0.29,2.09, 2.43 and 4.08 ppm,
respeetively. The 1.Cs,  values of chiorpyrifbs, aimx (chlorfluazuron +
profenofos), profenotos, methomyl, and cyanophos were 15.07, 15.07,
18.79, 30.51, and 615.86 respectively, The LCsy values of two natural
products  abamectin and azadirachtin values were 91.59 and 234.17,

respectively.

The mineral oils haven’t any effect on laboratory strain. As kz
misrona, CaPL1, CaPL2, super royal, and also on field strain after one

day or 6 day.

2- Field strains
2-1- Kalubia strain
2-1-1 Suscptibility evaluation during 1995
This strain showed a wide range of LCsy (0.29 —3632.7 ppm) as
shown in Table (11) and illustrated in Fig. (19). The majority of the
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Cariations ol LCso values was in the group of natural products (134.46 —
152,78 ppm) within the group of organophosphorous of (172.54 —

303274 ppmkh

Both  Alpha cypermethrin and  fenvalerate showed somewhat
oimilar 1.Csy values of 581.45 and 613.73 ppm, respectively. The two
[GR Tulenuron and hexaflumuron showed low LCsg values of 0.29 ppm,
and 0.57 ppm respectively, referring the high sensitivity of Kalubia strain,
w these IGRg . LCsq value of aimx (chlorfluazuron + profenofos) showed
598.56 ppm. Resistance are calculated in Table (11) and Fig. (20) which
showed that Kalubia field strain manifested susceptible to abamectin
(1.47 fold) Ilufenuron (1 fold) and azadarachtin (0.78 fold), while
cyanophos (5.9 fold) and profenofos (9.18 fold), were vigor tolerance,
and resistance to methomyl (10.24 fold), chlorpyrifos (20.4 fold), and
amix (chlorfluazuron + profenofos) (39.71 fold). Resistance was also
observed to alpha cypermethrin (239.28 fold) and fenvalerate (150.24
fold).

2-1-2- Susceptibility evaluation during 1996

The obtained LCs, values revealed a relatively of low sensitivity of
this strain to the most of the tested products. The LCsg values showed a
wide range of variations (69.7 to 3989.2 ppm), except fufenuron (0.5
ppm) as presented in Table (12) and illustrated in Fig. (12). Among the
toxicity of the natural products in the field strain abamectin and
azadirachtin gave moderately effect with LCses of 69.7 and 75.8 ppm,
respectively. The IGRs showed value of LCs lufenuron (0.5 ppm).
Meanwhile, the LCs, of the organophosphorous chlorpyrifos, were
profenofos and cyanophos were 122.4ppm, 218.9ppm and 3989.2 ppm,

respectively. The two pyrethroids alpha cypermethrin and fenvalerate
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dhowed 1.Css 562.5ppm and 1208.1 ppm, respectively. The carbamate.
methomy! showed moderate level of LCsq value (564.4 ppm) and amix
(chlofluazuron  + prolenofos) chowed 1.Cses value of 653.5 ppm.
Comparison between field and laboratory strain revealed high toxicity, as
Abwmectin (070 told) and 4sadirachtin (0.32 fold) and for jufenuron
dionwed 172 told. The two pyrethroids showed resistance as alpha
cvpermethrin (23148 foldy and lenvalerate (297.1 fold). Meanwhile,
cvanophos, chlorpyrifos and profenofos showed LCss of 6.48, 8.12 and
11.65 told. While carbamate was resistant as methomyl (18.49 fold) and

Aimx (43.36 fold) as shown in Table 12 and illustrated in Fig. 22).

2-1- Dakahlia strain
2-2-1 Susceptibility evaluation during 1993

The obtained LCsy values were characterized by relatively higher
values and wide range of susceptibility of 0.15 to 2327.07 ppm (Table 13
and Fig. 23). Three members of organophosphorous showed LCsq values
ranged between 156.06 two 2216.69 ppm. These were chlorpyrifos,
profenofos and cyanophos and the LCsg values were 156.06, 226.93 and
2216.93 ppm, respectively of . 468.81 and 2327.07 ppm for alpha
cypermethrin and fenvalerate, respectively. The two members of natural
products showed somewhat lower figures of 62.73 and 131.30 ppm for

azadirachtin and abamectin, respectively.

The carbamate (methomyl) was less effective than natural products
when the LCso value was 933.19 ppm. The two members of the IGRs
lufenuron and hexaflumuron showed somewhat of lower values (0.15 and
0.91 ppm, respectively). Only  aimx (chlorfluzuron + profenofos),
showed the high LCsy value of 753.73 ppm The resistance level of
Dakahlia field strain with laboratory strain (Fig. 24 and Table 13 refer



urens ‘qe %077

Wens piey )T : 19A9] 20URISISaY : T
Jaoiad  A19UTU PI[II UONENUIDUOS [BYIRT 106y
aoiad A1y pa[iy UOLIBILAdUOD [BIST] 055

sayeureqted ()
sproaya1kd : (VV)

1018 N33y Y1moir) 1o3su] ()

-goriws 1ad wed : wdd
paxiur : (o)
sajeydsoydouesio : (V)
jonpoud [ermeu : (4)

‘C66] BULIND SIPIDNDISUL JUBIDNIP O JjLI0U

Toos AR IIZAR AN [4:2%44! LS°868 1 10°L9S CLESL 139 4 + xunry(sojousyold 4+ uoNZENIOTYD
(A4 ¢ CI8y " $8°CLH! 16°0€9¢C LOEVETL €T LLL 61°€86 86'C (1 [AwoyRAl
80°C1 9'6rCl t ¥STLY 69°609 86°687  LV'8LI €6'9CC 66'C V sojoudjord
9¢ 1'LC18 - STLLYY SYLIS vo'$897 1 18°69L1 | 69°91CC 14 y soydoueid
9¢'0LS 8C9TI * 6'68CY 96909 T8ETIC 97 ELS1 | LOTLEEL 80°¢ VV jena|eaudy
9¢ 01 LL7G9ST - OL61E 1€7108 69 PIT: STLIE 90961 €ce v sojorasdaopy)
£6'tol 8€L0T T STTEST 1'€6LT 9G0SL  ¥1°60T 18789 L91 vy uLpaund O eydpy
124¢Y 1+ 161 v¥°01 9¢°¢d 9'1:920 160 1670 5 x HOANWNEXIH
1670 LLy1 6870 LL'C €¢0:50°0 ¢ro 0l sy UOANUIJINT]
LTo GO S81T  TOVIS ¥ 888 I'+6 - 8°6¢ €LY I11 » UDYIBAIpBLZY
&l 0°¢CLTl - 81¥9Y 17°6L9 C1'8L1:79938 eicl 81 » UUWEQY
_‘ ) wdd wdd
71 synws] pelonply spwi| jelonplyg
- uo paseq 1Y %06 %01 %06 el uonaunj adojg pasit soplolaasuj

12A08 eljyeNe( 10 s7j401]] niajdopods jo Anpqndaasns (1) 298 L

we | (03



d+3

dW
ud
AD
E
HO
v
1H
N1
A4
av

XUy nmo.“osuuo.a o

WOINZEP{HOND - ore wooe voroe

¥ s0joudjodd
v ma__ﬁ_ocuwu
gy apRLo|EAUDY
v sojou Kdoao)
v unpauadia eydly
» UOIMUBYEXIH
" -3.._.-—9u=w—
» LIEREHEEY

L MY

SAPIdNISU]

1°0

01
g
jo
o
=
col &
—

“C661 SuLINp dBAIR] S [p10131) v12)dopods JO urens
play m:smxmﬂ 0} S3PIONIASUL Pasn Ay Jo sonfea %] (c2)31

e | 4o



1+2 AN dd AD

O
¢
ou
C.L
001
col
0t
e,
00&

- ~3 >
mcr.

0CG

ey =
m.xhic

008
BT
ey
REFRY

00~
eoT
06T
TGLT
00¢
caa

CHE
cLe

009

J+0 + 3wty (sojousjord + -
UOINZENJIOND -
AN jAwogaly - - e e e e e [P e e e e e e e e e e e e e s e —
Wud 7 SOJOUIOLS - o . o o I
AD gsoydounsd . .. .. . . e e e

1
|
ﬂﬂﬂﬂﬂﬂﬂﬂvﬂﬂwﬁv—u—qﬂm‘—qﬂu--qv-ﬁwsqwavqw-qmq

I GV e e
HD v sopouAdoaoy)
1Y 77 unowaadis eydyy
JH Ly UOITWNYEXaY

1 e U0 "0y UO paseq (Co61) SypLoul]
zv v uppBaIpLzY pvajdopods 3o urens eiUexec S JOS[QAD] 20UBISISIY ($7)814

av » UIIUEGY

we | )52

Resistance level (RL)



.................................................... — RESULTS

the high sensitivity of this strain to the natural products abamectin and
azadirachtin 1.43 and 0.27 fold. The IGRs hexaflumuron and lufenuron
indicated very high toxicity on field strain ( 0.44 and 0.51 fold

respectively).

Anmong the organophosphorous this strain showed tolerance to
cvanophos (436 toldjund resistance to chlorpyrifos and profenofos
(1036 and 12,08 fold, respectively). Refering the levels of resistance
(Ri) to the pyrethroids alpha cypermethrin and fenvalerate were (192.93
and 570,36 Told, respectively). The strain also displayed resistance to
carbamate methomy! (3223 fold) and to aimx {(chlorfluazuron +

profenotos) (50.02 fold).

1-2-2- Susceptibility evaluation during 1996

Spectrum of LCsg values for various insecticides is more or less
similar the tested to other Governorates (Fig. 25 and Table 14). Among
the tested natural products, abamectin and azadirachtin showed the
moderate values of LCso values of 92.27 and 97.59 ppm, respectively.
The IGRs lufenuron and hexaflumunorn showed LCs, values of 0.45 and
0.072 ppm, respectively. Among the organophosphorous the LCs¢s of
profenfos, chlorpyriofos and cyanophos are 100.57ppm, 291 25ppm and
1901.11 ppm , respectively, however the two pyrethroides aipha
cypermethrin and fenvalerate showed highest LCs, values of 717.35ppm
and 1119.78 ppm, respectively. The carbamate showed moderate showed
highest LCs values of values for methemy! (250.96 ppm) and aimx
(483.54 ppm). Comparing the LCs, values of field strain with
crosspounding values of the laboratory strain (Fig. 36 and Table 14)
revealed the field strain was tolerant to the natural products, abamectin

(1.0 fold) and azadirachtin is very toxic on field strain to be 0.42 fold the
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[GRy Lutenuron (1,55 Told) and hexaflumuron (0.03 fold). While it was
olernt 1o profenofos (3,35 old) and cyanophos (3 fold) and to showed
cosistance chlorpyritos (19.32 fold). Carbamate indicated vigor tolerance
o methomy (8.22 fold) resistant to aimx (32.08 fold). The two
purethroids indicated resistance 1o fenvalerate (274.4 fold) and alpha

cvpermethrin (295.2 told).

2-3- Behera strain
3.3-1- Susceptibility evaluation during 1995

A wide range of variations in the LC5 values was observed (79.4
_ 2684.73 ppm), Table (15) and ilustrated in Fig. (27). Two members of
the natural products abamectin and azadirachtin showed moderate
values of LCsy. 79.4 and 485.32 ppm, respectively, while the carbamate
methomy! showed higher value of LCs (886.81 ppm). The two
pyrethroids alpha cypermethrin and fenvalerate showed higher values of
LCsss (574.61 — 1640.44 ppm, respectively), while of organophosphates
profenofos, chlorpyriofos and cyanophos were 554.97ppm, 750.67ppm
and 2684.73 ppm, respectively. The aimx (chlorfluazuron + profenofos)
showed also high LCs value of 482.84 ppm. Comparison between field
strain and laboratory strain revealed that there is toxic action abamectin
0.91 fold and azadirachtin 2.07 fold, cyanophos (4.36 fold), profenofos
79.53 fold, methomy! 29.06 fold, aimx (chlorfluazuron + profenofos)
32.03 fold and chlorpyrifos 49.81 fold. While the two pyrethroids
indicated high level of resistance, to alpha cypermethrin (236.46 fold) and
fenvalerate (402.06 fold). The results showed that this strain is still
susceptible to natural products (0.91 fold and 2.07 fold) to the pyrethroids
resistance alpha cypermethrin and fenvalerate (236.46 and 402.06 fold
respectively), as shown in the Table (15) and Fig. (28).
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1.3-2- Susceptibility evaluation during 1996

This strain has a wide range of susceptibility, (0.6 t0 1096.2 ppm),
(e Behera strain was moderately resistant to natural products abamectin
and azadirachtin (189.6 and 90.8 ppm repectively), The IGRs Lufenuron
and hexaflumuron showed the lowest [.Cso values (0.6 and 4.4 ppm,
respectively), as shown in Table (16) and Fig. (29). The Behera strain
showed similar susceptibility (0 the organophosphorous chlorpyrifos,
profenofos and cyanophos and the LCsp values were 188.92ppm, |
236. 14ppm, 1081.9 ppm, respectively. While two members of pyrethroids
alpha cypermethrin and fenvalerate showed LCsy values of 364.8 and
1096.2 ppm, respectively. It was found that carbamate, methomyl was
510.8 ppm. The Behera field strain appeared to be high resistant to aimx,
(546.3 ppm).

The resistance level (RL) reflectsa highly resistance level of this
strain to organophophorous, chlorpyrifos (12.54 fold), profenofos (12.56
told) and was susceptible to cyanophos (2.92 fold).

The natural products gave highly effect as abamectin (2.07 fold)
and azadirachtin (0.39 fold). The strain was is susceptible to lufenuron
was (2.07 fold) and Hexaflumuron was (2.11 fold). Behera strain showed
resistance to alpha cypermethrin (150.12 fold) and fenvalerate (268.02
fold). It observed resistant to methomyl (16.74) and aimx (36.25 fold) as
indicated in Table 16 and Fig.30.

2-4- Beni Suef
2-4-1 Susceptibility evaluation during 1995
This strain showed a wide range of LCso values (82.67 — 2644.57

ppm), as shown in Table (8) and Fig. (31).Most of the LCsq variations
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were within the group of the organophosphorous to be 82.67 — 2644.57
ppm. They were recorded 82.67 ppm to chlorpyrifos 359.57 ppm to
profenofos and 2644.57 ppm to cyanophos. The two alpha cypermethrin
and fenvalerate pyrethroids showed moderate values of LCs, (153.97ppm
and 212.27 ppm, respectively). Beni Suef strain showed a somewhat
similar degree of susceptibility to carbamates since methomyl which
showed 467.38 ppm. On the other hand, aimx (chlorfluazuron -
profenofos) showed L.Cs, value of 425.38 ppm. The resistance levels for
Beni Suel strain as compared with LCs, values of laboratory strain
oxhibited susceptible and resistance 10 cyanophos and fenvalerate (4.29
lold and 52,03 fold. respectively). This strain was proved resistant 10
methomyl (1331 Told). profenofos (19.14 fold), aimx (28.23 fold) and

alpha ey permethrin (63.36 told) (Fig. 23 and Table 8).

3.4-2- Susceptibility evaluation during 1996

I'his strain showed a wide range of susceptibility, (33.8 - 2239.8
ppm) nearly similar to Fayom, strain. Beni Suef strain was modérately
resistant to  the organophosphorous, chlorpyrifos, profenofos and
cyanophos which showed the highest LCsy values of 338, 191.5and
(2239.8 ppm), respectively. (Fig. 33 and Table 18). The Beni Suef strain
showed resistant to the carbamete, methomy! which showed LCso of
437.2 ppm. The two members of the pyrethroids showed the high leve!l of
LCs, values as alpha cypermethrin and fenvalerate (160.2 and 222.8 ppm,
respectively) and as aimx (237.6 ppm). The field strain was susceptible to
chlorpyrifos and cyanophos  (2.24 fold and 3.63 fold), and resistant to
profenofos (10.19 folds), methomyl (14.32 fold) and aimx (15.77 fold).
Alpha cypermethrin recorded 65.92 fold, and fenvalerate 54.6 fold
(Table 18 and Fig. 34).
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2-5- Fayom
2-5-1- Susceptibility evaluation during 1998

The obtained L.Csq values revealed that this strain was relatively of
low sensitivity to most of the tested products. LCs values ranged from
0.33 —2154.89 ppm (Fig. (35) and Table 19). The LCs, values of the two
natural products abamectin and azadirachtin were 36.43 and 609.62 ppm,
respectively. Among the organophosphofous, the LCsos values of
chlorpyrifos, profenofos and cyanophos were 59.04ppm, 74.33ppm and
7154.89 ppm, respectively. Meanwhile, the LCsys of alpha cypermethrin
was 431.35 ppm. The LCs of carbamate, methomy! was 206.44 ppm.
Aimx (chlorfluazuron + profenofos) showed high value of LCsy(658.15
ppm) in contrast lufenuron and hexaflumuron showed somewhat lower
values of LCs (0.33 and 2.38ppm, respectively). Comparison between
field and laboratory strain revealed that this strain is still susceptible to
azadirachtin (2.6 fold), lufenuron (1 14 fold), hexaflumunorn (1 .14 fold),
chlorpyrifos (3.92 fold), cyanophos (3.49 fold), profenofos (3.96 fold),
methomyl (6.77 fold) and abamectin (0.4 lolds). In contrast resistanc was
detected to alpha cypermethrin (177.5 fold) and aimx (chlorfluazuron +
profenofos) (43.67 fold), respectively, according to the results presented

in Table (19) and illustrated in I'ig, (36).

3-3-2- Susceptibility evaluation during 1996
The obtained LCs values were characterized by relatively higher

values of wide range of susceptibility, (0.0 to 3360.6 ppm) in Table (20)
and Fie(37). This strain showed resistance abamectin and azadirachtin,
| Cap are (273.2-309 ppm, respectively). This strain indicated very low
susceptibility lufenuron and Hexaflumuron (0.6 —3 ppm) respectively.
The two members of the pyrethroids showed higher figures (537.1 —

3360.6 ppm),as alpha cypermethrin and fenvalerate, respectively. The
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LCs, values of the organophosphorous chlorpyriofos, profenofos and
cyanophos were 283.1, 579.5 and 10714 ppm, respectively. The
carbamate, methomyl, was highly effective than the pyrethroids which
showed LCs, values of methomyl (1442.4 ppm) and aimx (4481.2 ppm),
respectively  The resistance levels (RL) reflects the development of
resistance to the organophosphates, chlorpyrifos (18.79 fold), profenofos
(30.84 fold) and cyanophos (17.4 fold). While it still susceptible to the
natural products and IGRs as abamectin (2.98 fold), azadirachtin (1.32
fold), lufenuron (2.07 fold) and hexaflumuron (1.43 fold). It was highly
resistance to alpha cypermethrin (221.03 fold) and fenvalerate (828.67
folds). 1t was also showed highly resistant to methomyl (47.28 fold) and
aimx (297.36 fold) (Fig. 38 and Table 20).
C- The cotton aphids Aphis gossypii
1- Laboratory strain

Results presented in Table (21) and illustrated in Fig. (39) showed
that the 1.Csq values for the most of the tested formulated products ranged
between 0.92 1o 180 ppm. Abamectin measured 0.92 ppm, cyhalothrin
.11 ppm and cypermethrin 2.78 ppm. The LCsos values of natural
products abamectin and  azadirachtin were varied between 0.92 and
130.55 ppm, respectively. The forementioned organophosphates,
primphos-methyl, malathion, dimethoate and profenofos were recorded
the most potent insecticides where the LCss values were of 8.8, 13.60,
16.68 and 27.2 ppm, respectively. The LCs, values of the two carbamates
methomyl and pirimicarb were 13.8 and 180.95 ppm, respectively. While
the‘ LCs; values of the synthetic pyrethroids Cyhalothrin and
Cypermethrin, were 1.1 and 2.78ppm, respectively. The thiourea
diafenthiuron showed LCs, value of 10.5 ppm. While etofenprox showed

LCsys value of 7.7 ppm.
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2- Field strain
2-1- Kalubia strain
2-1-1- Susceptibility evaluation during 1995

This strain showed a wide range of susceptibility the LCso:s values
were 2.01 to 268.4 ppm which what similar in part to Dakahlia strain.
The Kalubia strain was of ldw to moderately resistance to pyrethroids.
Cypermethrin 511d cyhalothrin. Showed LCso values of 22.84 ppm and
268.4 ppm, respectively, (Table 22, Fig. 40). Three organophasphate
|.Csps values of Primphos methyl showed 5.52 ppm, malathion 73.67ppm
and dimethoate 170.61ppm. The susg:eptibility to the tested carbamate,
methomy! showed LCso« ol 24.86 ppm, and the thiourea diafenthiuron
showed value of LCsy. 60.36 ppm. The field strain of Kalubia strain
exhibited degree of resistanée to cyhalothrin equal to 244 fold while it
was moderately resistance to dimethoate (10.2 fold) for the two natural
products, azadirachtin (0.2 fold) and abamectin (2.2 fold). Kalubia strain
wus suceptible fo the carbamates, pirimicarb (1.1 fold) and methomyl (1.8
fold). On the other hand cypermethrin indicate vigor tolerance (8.2 fold).
According to the obtained results in Table (22 ) and illustrated in Fig.
(41),this strain was still susceptible ‘to pirimphos methyl (0.6 fold) and

malathion was tolerance (5.39 fold).

2-1-2- Susceptibility evaluation during 1996

| The obtained LCsgs values refer to a big range of variation (6.15 -
4888.9 ppm), (Fig. 42 and Table 23) . Among the natural products the
LCsy: values of abamectin and azadirachtin were 6.15 ppm and 88.73
ppm, respectively. While the carbamates methomyl and pirimicarb
showed LCsp: valués of 19.43 and 287.19 ppm, respectively. The two
pyrethroids, cyhalothrin and cypermethrin showed LCs values of 22.27
ppm and 174.68  ppm, respectively. The four members of
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organophosphorous,  pirimiphos methyl, profenofos, malathion and
dimethoate showed LCsgs values of 58.86ppm, 160.37ppm, 149.19ppm
and 430.6 ppm, respectively. On the others hand, LCs¢s the values of the
thiourea, diafenthiuron and etofenprox were 68.03 ppm and 4888.9 ppm,
respectively Comparison between field and laboratory strain RL revealed
that this strain was still susceptible to azadirachtin (0.7 fold), pirimicarb
(1.6 fold), methomyl (1.5 fold), tolerance to profenofos (5.9 fold),
diafenthiuron (6.5 fold) abamectin (6.7 fold) and pirimiphos methyl (6.7
fold). but resistance to malathion (10.9 fold), cyhalothrin (20.1 fold) and
dimethoate (25.8 fold), and highly resistance to cypermethrin 62.8 folds
and etofenprox (634.9 fold) Table 23 and Fig. 53).

2-2- Dakahlia strain
2-2-1-Susceptibility evaluation during 1995

Table (24) and Fig. (44). The obtained LC59 values were
characterized by a wide range of susceptibility '(1.76 —139.65 ppm). The
two natural products showed very lower LCss values ranged between
1.76 to 6.88 ppm to abamectin and azadirachtin, respectively. Two
members of the organophosphates showed LCsgs values of 4.28 — 18.12
ppm  for pirimiphos methyl. and malathion, respectively. The two
members of the pyrethroids cypermethrin and cyhalothrin showed LCsgs
values of 8.45 and 41.59 ppm. The thiourea showed LCss value of
diafenthiuron 139.65 ppm and the carbamate, pirimicarb 51.54 ppm. The
resistance level RL development of resistance to cyhalothrin (37.5 folds)
and diafenthiuron (13.3 folds). The Dakahlia strain of Aphis gossypii was
susceptible to abamectin (1.9 folds). It was tolerant to malathion (1.3
fold) and it susceptiple to pirimiphos methyl (0.5 fold), and to pirimicarb
(0.3 fold). The Dakahlia strain showed susceptible to azadirachtin (0.05

tfold) as shown in Table (24) and illustrated in ng. (45).
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2-2-2- Susceptibility evaluation during 1996 |

This strain showed a wide range of susceptibility,(2.2-—3434.4
ppm) which similar in part to Behera. Strain the Dakahlia strain was of
low to moderately resistance to the natural products, abamectin and
azadirachtin  showed LCses values, of 2.2ppm and 15.36 ppm,
respectively, (Table 24 Fig. 47). Four members of organophosphates,
pirimiphos methyl, malathion, profenofos and dimethyoate showed LCsg
values of 20.61ppm, 116.98ppm, 118.9ppm, and 290.52 ppm,
respectively. The two carbamates showed LCso values of 14.73 ppm, for
methomyl and 169.56 ppm for pirimicarb. The two pyrethroids, i.c.
cyhalothrin and cypermethrin showed lowest to highest LCs, values
(15.14 ppm and 1258.16 ppm, respectively). Etofenprox showed LC50
values 3434.4 ppm. The thiourea diafenthiuron showed LCses of 61.19
ppm. The results obtained in Fig. (48) and Table (24), showed the highest
sensitivity of the strain to natural products, abamectin (2.4 fold) and
azadirachtin (0.1 fold) while this strain showed pyrethroid resistance Lo
cyhalothrin (13.6 fold) cypermethrin (452.6'told). It was still susceptible ,
to pirimicarb (0.9 fold) and methomyl (1.1 fold). Etofenprox showed of
high resistance (446 fold) and tolerance to the thiourea diafenthiuron (3.8
told).  Among organophosphates. pirimiphos  methyl, profenofos,
malathion and dimethoate had RR and were showed development of

resistance in this strain.

2-3-Behera strain
2-3-1- Susceptibility evaluation during 1995

1.Csos values for various used insecticides were more or less
cimilar to other Governorates as shown in Table (26) and Fig. (48).
Among the tested natural product this strain showed LCsys values of

\bamectin and azadirachtin are 0.23 and 1.85 ppm, respectively. On the
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............................................................ — RESULTS

contrary the carbamates, methomyl showed LCs value of 15.75 ppm and
pirimicarb 29.90 ppm. The organophosphorous,. pirimiphos methyl
showed LCso value of 4.64 ppm. While 1.Csgs values of cyhalothrin and
cypermethrin were 0.43 and 1.27 ppm, respectively. The thiourea,
diafenthiuron showed LCsy value, of 58.2ppm. Both the pirimiphos
methyl and malathion showed LCs, values of 4.64 ppm and 256.59 ppm,
respectively. The obtained results clearly indicated the development of
resistance to many insecticides. Table (26) and illustrated in Fig. (49)
showed that the field strain of Behera Governorate was still susceptible
insecticides than laboratory strain. This strain was highly susceptible to,
abamectin and azadirachtin (0.2 fold, 0.01 fold, respectively). The
pyrethroids, cyhalothrin and cypermethrin were also of low levels (0.4
and 0.6 fold).The carbamates, methemy! and primicarb were also
effective (1.1 and 0.2 fold).This strain, showed tolerance to diafenthiuron
(5.5 fold) and resistance to malathion (18.8 fold) and still susceptible to

pirimiphos methyl (0.5 fold).

2.3-2- Susceptibility evaluation during 1996

The obtained LCsy values were characterized by relatively higher
values a wide range of susceptibility.( 5.5 ~ 3591.44 ppm) as indicated in
he Table (27) and iHustrated Fig. (50). To two natural products showed
(s values ol abamectin and azadirachtin were 5.5and 47.64 ppm,
respectively. The organophosphorous pirimiphos methyl, profenofos,
malathion, dimethoate showed LCs, values of 51.9, 83.62, 239.42 and
634,43 ppm, rcspcctivclly. The pyrethroids showed LCso8 values of 53.03
and 10534 ppm for cyhalothrin and cypermethrin, respectively. The two
carbamates i.e. methomyl and pirimcarb were less effective than the
pyrethroids being 13.84 and 617.09 ppm, respectively. The thiourea

diafenthiuron indicate values of LCses of 63.32 ppm and the etofenprox
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indicates the value of LCsy of 3591.44 ppm. The relative resistance level
RL reflects natural products abamectin (5.9 fold) and the susceptibility to
azadirachtin (0.4 fold). The field strain of Aphis gossypii in Behera was
tolerant to, profenofos (3.1 fold) and pirimiphos methyl (5.9 fold) except
malathion and dimethoate showed higher RL of (38 fold) and (17.5 fold),
respectively. The carbamates Behera strain showed susceptible to
methomy! (1 fold) and pirimicarb (3.4 fold), highly resistance to
cyhalothrin (48.2 fald), cypermethrin (63.2 fold) ‘while this strain was
tolerant to diafenthiuron (6.1 fold) and resistant to etofenprox (466.42
old) according to the data presented in Table 27 and illustrated in
Fig. 51).

2-4- Beni Suef strain
2-4-1- Susceptibility evaluation during 1996

The LCss values for various insecticides were more or less similar
to other Governorates as shown in Fi g. (52) and Table (28), the strain was
found tolerance to the organophosphorous, pirimiphos methyl,
profenofos, malathion and dimethoate as showed from their LCsy values
(5.6 ppm, 32.33ppm, 38.44ppm and 91.88 ppm, respectively). On the
contrast, methomyl and pirimcarb showed LCsq value of 19.7 ppm and
144.44 ppm, respectively. Among the tested thiourea diafenthiuron
showed LCs,. values of (33 ppm). The pyrethroid cyhalothrin showed
L.Cso. value 58.9 ppm. The results clearly indicated susceptibility to
methomyl (1.4 fold), malathion (2.8 fold), profenofos (1.2 fold),
dimethoate (5.5 fold), this field strain was still suscéptible to pirimiphos
methyl (0.7 fold) and pirimcarb (0.8 fold) while it exhibited resistance to
cyhalothrin (53.1 fold). |
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