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Table 1

Relative Toxicity of gome Insecticide to the Cotton Aghsds

Aphis gossypii (Glover)

Insecticides LC 50 LC 5o tC 5o Slope ' Chi LC 16 LC B4
ppm Upper Lower Square
limit limit x2
MDnDchtDphDS 2.747 3.363 2.‘243 1.62 7.81 0066 .11.426
Pirimicarb 5,428 6,455 4,564 1,156 %5.03 0.744 39,608
|
|
Cypermethrin 8.89 11,957 6.616 0,74 3,21 o0.,50B 196,402

Malathion 13.30 15,94 1l.lo00 1,38 2419 2452 To.17
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either in low or high doses. Pirimicarb comes next in
potency in intermediate and high doses, while the second
best in low doses was cypermethrin, Malathion was the
least effective of the insecticides investigated, but
owing to the rather flat Id-P line of cypermethrin, it

was found more toxic than the later in high doses

(16g,)-

The above results agree with many field obsdrvations,
Zeid and Herkly (1971) reported malathion to be the least
effective, while Khalil and Rizk (19728 found monocroto-
phos to be the most effective foliar spray among different
organophokphous compounds, This report was further suppo-
rted by the findings of Shoeib et al, (1973) in experiments
conducted at sids experimental fields. Ullah, (1977) found
in laboratory expwiments and field tests carried out in
Romania, that monocrotophos gave a good Kill up to 21 days
in comparisen with other organophosphorus compounds.
Larsson (1978) and Nichols (1978) found that synthetic
pyrethroids such as cypermethrin, fenvalerate and perme-
thrin could reduce the population of aphids. Sidhu ang
Dhawan (1979) stated, that monocrotophos was very effective
against aphids. Melia and Blasco (1980) reported that
pirimicarb gave a good resulis againgt Aphis gossypii.,
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Halawa et al, {(1981) found that monocrotophos and

plrimicarb were the most effective products against Cotton

aphids Aphig gossypiie

BABU and Azam (1982) found that monocrotophos was

the moat effective insecticide against Aphis gassypii
followed by Cypemethrin.
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Relative tnxicitg of some insecticides to the third instar larvae of Aphid lion
(Stephens)

Chrxsuga Carnea

Insecticides LC 5o LC 50 LC 5o Slope Chi L.C 16 LC 84
ppm Upper Lower Squgra
limit limit X
Menocrotophos 34,25 60.95 19,24 0.77 | ledo 1.71 684,26
|
Malathion 115.56 196,35 68,0l 0,97 1.32 lo,.81 1235,55
Pirimicarb 501.73 1455,66 172,93 0.94 fn.97 43,30 5813,16
Cypermethrin 318,56 1116,.29 240,89 l1.28 jo.SB 85,91 130,12
|
:
l
|
|
l
f
_— e .
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the need|for substantial increases in dasage to obtain
increases in mortalities, and indicating also a greater

variance \in the experiments corducted (Fig. 2). Table 2

shows that the slapes for this insect did not exceed the
value of 1.0, except in experiments with cypermethrin
where it reached 1. 28,

- 18, ¢ and L084 of tested insecticides to chrysopa:

In low dasages (i.e. ICi¢) the same arrangement of
|
toxicity found in c?mparisons of Lcso's was mgintained,
It was, in a descenﬁing ordexr of the efficiency, monocro-

tophos, malathion, firimicarb and cypermethrin respectively.

The IC;¢ for malathion wes 6.32 times higher than
that of monocrotophos while the same value for pirimicard
wag 25,32 times andfc:ypermethrin 50. 24 times higher than

the same value far monocrotophos.

When the 1C | values ﬁere taken into concéderation,
two obsewations eme?ged, the first is that the differences
in LC84 values between the different toxicants and monocro-
tophos were smaller than that observed in the comparison
between the Iﬂls va}ues of the tested compounds. It was
found thai malathion had an I684 value 1.81 timeg higher
than that of monocrotophos, Pirimicarb 8.5 timesg higher,




- 38 -

and cypermethrin had ICB4 4.57 times higher than that of
\
monocrotophos. The gecond observation was that at such

a high dosage cypermethrin was more toxic than pirimicarb.

-

This leads to the conclusion that the safety
margin of all the toxicants investigated was larger at

lower concentration (L016 values).

The above findings agree with many lab. ang field
observations. Helgesen and Tauber (1974) Grapel (1981)
and Hellpap (1982) indicated that pirimicarb had ﬁo
significant impact on the population of Chrysopa Garnea.
While wilkison et al, (1975) stated that C. Carnea was
& talerant species to insecticides and the larvaeiwere
more tolerant than the adults, this repart was fuither
supported by KHALIL and Rizk (1972)b and Khalil et al,
(1976) who report that foliar sprays adversely affected
the population of beneficial species, but Chr hrysopa Carnea
larvae were propably the most tolerant, plapp and Bull
(1978) found that the larvae of green lacewing wei‘e
tolerant to several insecticides including natural
pyrethrins, fenvalerate, permethrin and NRDC 161,
BABRIKOVA (1979) stated that the eggs, larvae and' pupae
were more tolerant than the adults of Chrysopa Carnea,
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while pirimor, garadona, phosalone and dicafol were the

least toxic compounds to the larvae,

Kismir and Sengonca (1980) found that monocrotophos
caused heavy larval mortality in comparison with Cyperme-
thrin. Roach and Hopkins (1981) stated that monocrotophos
can e sgentially elimenate the green lacewings at the

recommended field rates. 3
i

Franz et al, (1980) found that pirimicardb gave 1ess
favourable results against chrysopa Carnea if. compared f
with Dipel, Niemeczyk et al, (1979) indicated that cype-
methrin was found not very toxic to larvae of Chrysopa |

Carnea.
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Relative toxicity of different inaecticides to the larvae

of lady bird Coccinella Undecimpunctata L. $=

- ;§5c,values of tested insecticide to the lady
bird larvae :

Table No.(3) and Fig.(3), show the results obtained
by exposure of third instar larvae of lady bird Coccinella

Undecimpunctata to different concentrations of four diffe-

rent insecticidesa.

I
F

When Icso's values of the|différent compounds were
compared, the maximum toxicity wag obtained with monocro-
tophos, having the smallest Lcsogvalue (13.21 ppm), follo-
wed by pirimcardb with an gy value 1.54 fold higher than
the IC5n of monocrotophos, The next in effectiveness on
lady bird's larvae was malathionr it had an LCSO value
2.11 times higher than that of monocrotophos and 1.37
times higher than pirimicarb.

The third instar larvae o# lady bird showed
Considerable tolerance towards Cypermethrin, as far as
LCSO value, it was 20,45 times higher than that of
monocrotophos, 13.26 folds highef than Pirimicarb and
9.69 times higher than the LCSO Galue of malathion,



Table 3

Relative toxicity of some insecticides to the third ins

{Coccinella undecimpuntata)

A

tar larvae_of lady bird

itC So

Insecticide LC 50 LC 50 Slope Chi LC16 LC B84
ppm Upper Lower Square
limit limit xe
Monocrotaphas 13.21e 17.33 lo,ob i1.16 4,23 1.82 95.88
Piximicarb 20,37 29,38 14.13 0,79 1,86 1.11 374 .06
Malathion 27.89  35.37 21,99 1.51 1,76  6.06  128.27
Cypermethrin 43).,03 169,36 l.28 o.40 44,71 1632,.88

270-18
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-~ Slope :

The descending order of slopes of the tegted

compounds used on larvae of Coccinella Undecimpunctata

was malathion,cypermethrin, monoccrotophos and pPirimicard

respectively.

It was noticeable that there was a Considerable
defferance between the highest slope of malethion and
the lowest élope of pirimcarb. On the other hand, the
slopes for monocrotophos and cypermethrin were more or

less equal (Fig. 3).

- ;gls_gpd LC84 of some insecticides to lady

bird's larvae :

As a consequence of the differances in the slaopes
of the tested compounds, it was expected that the arran-
gement of their effecacy would differ if it was compared

at higheror lower doses than the LCBO'

When the LClG was considered for the four diffe-
rent insecticides, it was found that the descending order
of potency was pirimicarb, monocrotophos, malathion and
cypermethrin respectively. The Lcls value for monocro-
tophos was 1.64 times higher than that of pirimicarb,
while the same value far malathian was 5.46 folds higher
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than pirimicarb and 3.33 times higher than that of
monocrotophos, and the IC ¢ value for cypermethrin was
40.28, 24,57 and 7.38 folds higher than that of pirimi-

carb, monocrotophos and malathion respectively.

. If the L084 values were taken into consideration
the arrangement of effeciency will be monocrotophos,
malatﬁion, Pirimicarb and cypermethrin respectively. The
ICg, Value, of malathion was 1.34 times higher than that
of mo?ocrotophos. The I.C84 value of Pirimicarb was 3.90
foldafhigher than monocrotophos and 2.92 folds higher
than malathion, The LCB4 for cypermethrin was 17.03,
12.73§and 4.37 times than that of monocrotophos, mala-
thion‘and pirimicarb respectively.

The above results indicated that monoc rot ophos
was the most toxic compounds among the tested insectici-
des specially in the intermediate and high concentrations.
Vhile cypermethrin was the least effective compound of
the 1¢secticide investigated either at high or low
desag% rates.

- The above resulis coincide with the findings of
Ullahi(1977) who emphasised the high toxicity of monocro-

tophos to C. septempunctata.
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There is, however, = descripancy between the
above results and those reported by Georgis and Tahs
(1977) who stated that malathion was more toxic than

pirimicarb to larvae of C. Undecimpunctata, this diffe-

rance in results may be due to differances in technique,
since they used direct spraying with a hand sprayer on
the test insectis, while in the present work insects were
exposed to pretreated surfaces, it is noticeable,
however, that the differance in LC50 for the two toxica-
nts in the present work is not significant, while, in
higher doses (I084)1nalathion was considerably more toxic
than pirimicarb.

|
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Belative toxicity of some ingecticides to thé adults of

lady bird Coccinella Undecimpunetate L, :-~

- Lgn Values of some insecticides to! the lady

birds ;

Table No.(4) and Fig. (4) demonestrate the results
obtained by the exposure of Coccinella Undecimpunctata

adulte to treated surfaces with different concentrations

of four different insecticides,

When the LC5O values were compared thl maximam
toxicity was noticed with monoc rotophos, hav%ng the
smallest value of LCSO; (7.646 ppm). Next iﬁ toxicity was
malathion, it had LCSO value 2.49 times higher than that

of monocrotophos. |

The lady bird adults showed consideraﬁle tolerance
towards the other two compounda investigatedi il.e.,
cypermethrin and pirimicarb. Cypermethrin had anp LCBO
value 11.88 times higher than the most toxic!compound
tested, i.e. monocrotophes and 4.77 falds hi;her than

the LCSO value of malathion.

Pirimicarb was more or less similar in its
effect toward the adults of the lady bird to cyper-
methrin, it had ICg, value 1.0l times higher than that
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Relative toxicity of some insecticides on adults of lady bird

{Coccinells undecimpunctata L,)!

——- -

Insecticide LC 50 LC 5o LC 5o Slope Chi LC 16 LC B4
ppm Upper Lower Square
Limit  Limit X2
Monocrotophos 7.646 T7.779 7.513 2,427 1.14 2,961 19,745
Malathion 19.06 33.88  10.705  1.1243 0.2772 2,46 147,78
|

Cypermethrin 90.825 136,882 60.256 1,651 2,295 22,517  366.354
Pirimicarb 91,76 67.66 1,997 ©0.9647 28,966 290,666

124,39
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Georgis and Taha (1977) who concluded that malathion,
actelic (pirimiphos - methyl) and supracide (methedathion)
were more toxic than pirimicarb to the adults of C.

geptempunctata.

They also agree with the results reported by
ABOL-E1-AAL et 81, (1979) who demonstrated that the
safest compounds for coccinella adults were cyperenethrin,

sumicidine (fenvalerate) and chlorpyrifas.
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The relative susceptibility of Aphids eand its predators

to hMionocrotophos :~

Table 5 and Fig. (5) demonstrate the Comparative
effect of monocrotophos on Aphis gossypii and two of
its predators; The larvae of chrysopa Carnea, larvae and

adults of Coccineila Undecimpunctata.

- ;Qso Values of moncrotophes :

4 comparison of the 1050 values for aphids and its
predators reveal that aphids were considerably more
susceptible to the toxicant than its predators. The
differance was most abvious in the larvae of chrysopa
carnea where its LC5O value was 9.1 times higher than that
of aphids. Next in taleration to this toxicant was the
larval stage of Coccinella Undecimpunctata where itg L050
was 4.8 folds higher than that of aphids. The most susce-
ptible of the predatars under investigation to monocroto-
rhos was the adults of Coccinella Undecimpunctata. its

LC50 value was only 2.78 folds higher than that of Aphig
gossypii.

—;le and LCB4 of monocrotophos :

Considering the value of the LClG as an indicator
of the effect of low dosage, the aphids were more sugce-

ptible than the other species. The larvae of Chrysopa
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The relative susceptibility of Aphis gessypii and its
|
predators to malathion :

Table No. (7) and Fig. No. (6), show the effect
of malathion on Aphig gassypii and its predators, i.e.,
third instar larvee of chrysopa Carnea and third instar

larvae dnd the adults of Coccinella Undecimpunctata.

7 ;g5 values of malathion :

O—aidsl o =
A comparison of the LCSO values for aphids and

its twolpredators showed that, the aphids were more
ausceptible to malathion than the other apecies under
investigation. The lamae of Chrysopa Carnea had the
highestiLcso value which means that this predator was
the leaét susceptible of the tested species, its median
Lethal;concentiation was 8.69 falds higher than that
of the aphids, Next in toleration of this toxlcant was
the larﬁal stage of the lady bird beetle having IC50
value 2i1 times higher than that of the Aphids. Adult
stage 6# C. Undecimpeunctata was the most susceptible
of the éredator testéd species, its L050 was only 1.43
falds higher than that of Aphis gossypii.

i
4 10, and I1Cg, values of malathion :

When the low dasages (i.e. LClG) were taken into




Jable 7

Relative sysceptibility of Aphis gossypii

and its predators to malathion

Insect LC 5Se LC 5o LC 50 LC 16 LC 84 Slope

ppm Uppexr Lower ppm ppm

limit limit

Aphis gossypii 13,30 15,94 11,100 2.52 Te.d7 1,38
Chrysopa carnea 115,56 196,35 68,01 lo,81 1235,55 0,97
Cocéinella 27.89 35,37 21,99 6.06 128,27 1.51
undacimgunctata
larvae
L. undecimpunctata 19.06 33.88 lo.715 2,46 147.78 1,124

Adult
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Table 8

Lomparative response of Aphis gossypii and its predators to malathion

Insect LC 5o Leg Variance t o0.05 |
ppm LE 5o
Aphis gossypii 13,30 1.1239 D.0016 - |
i
|
Chrysopa carnea 115,56 2.,0628 0.0139 Te544 %%
C. undecimpunctata  27.89  1,4454 0.0028 4.858%+
larvae
|
L. undecimpunctata 19,06 1.2802 0,0163 1l.168

Adult
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Fig. 6 : Effect of malathiori: on Aphis gossypij and its
predators Chrysopa carnea larvae and
Coccinella undecimpunctata larvae and adults .
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consederation, it was noticeable that the adults of C.
undecimpunctata were more susceptible than the larval
stages of the same species. Chrysopa Carnea showed the
teast susecptible among the insects investigated, its
IC,¢ value was 4.39 folds higher than that of (.
undecimpunctata adults. Next in taleration was the

larval stage of C. undecimpunciata, its IC,, was 2.46

falds higher than that of its adulis. While the LClG
value of Aphis gossypii was simillar to that of the
adults of lady bird, its DGIG was 1,02 times higher than
that of its predator adult stage of (. undecimpunctata.

In the higher dasage rates {(i.e. L084), the most
susceptible of the species tested was Aphis goss ii,
followed by the larvae of coccinella undecimpunctata,
where itas 1084 value was 1.83 times higher than that of
the aphids. DNext in susceptibility was the adult stage
of lady bird with L084 value 2.11 falds higher than that
of the aphids and with the differance of 1.15 folds higher
than that of the larval stage of the same species. The
least susceptible of insect species tested was chrysopa
carnea larvae where its Ilg, value was 17.61 falds higher

than Aphis gossypii.
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- Slopes :

The lowest slape among the species invegtigated
was that of the lar}ae of chrysopa carmea, this is
together with the high value of ICg, (Pig. T7) suggested
a sort of talerance born out of gelection, this point is
supparted by the fact that malathion has been used
against aphids for & long time. This phenomenon would
deserve further investigations in order to confirm or
refute the above au%gestion. The highest slope value was
that of the adults Lf the lady bird betle , followed by

the aphide while the slape of C. undecimpunctata. Occupied

an intermediate position.

Table No. (é) shows the variances of the Id-P line
of the aphids and its three predators. The smallest
variance was that o% aphids, followed by larvae of C.
undecimpunctata. The largest variance was that of the
adults of lady birdL This large variance could not be
explained on the b%ais of a high slope (Fig. 7). but
it would mean a large difference between m and X, which
would suggest in tdrn a conspicuolls variation in homoge-
nity of tested insecis. Another large variance was that
of the larvae of C. Carnea but it would be readily

explainable on the basis of a small slope.
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Yhen tl value was calculated for the differences
between predators and pest (Table 8), it was found that
the differences between IC50 for aphids and both C,

Carnea larvae and C. undecimpunctata larvae were gignifi-

cant, while the adults of C. undecimpuncata were not

significautlyé less susceptible to malathion in compari-

son with aphids.
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The relative susceptibility of aphids and itsg Qredators

to pirimicarb :-

Table No. (9) and Fig. No. (7) show the compara-
tive effect of pirimicard on Aphis gossypii and its

predators; the larvae of chrysopa carnea and larval and

adult stages of Coccinella Undecimpunciata.

- ;gsc_values of Pirimicarb :

It is noticeable, in table 9, that Aphis gossypii
was the mast susceptible of the insect species exposed
to the toxicant., A considerable differance was oévious
in the larvae of chrysopa carnea where its LCSO vélue
wasg 92.43 folds higher than the ILgq value of épg%g
gossypii. Next in taleration of this toxicant was the
Adult stage of the lady bird where itas LCSO valueﬁwaa
16.9 times higher thah that of the aphids, followed by

the larvel stage of C. Undecimpunctata with a differance

of 4.5 times between the adult stage and the larvéL
stage of the lady bird beetle, The L050 of the lérvae
of thie predator 3.75 folds higher than that of tﬁe
aphids.

- IC., and IC values of Pirimicarb :
"'"lu 84

When the IClG was considered as an indicator of




Table 9 :

Relativersuscegtibilit! of Aphis gossypii and its predators to,primicaxb

Insect LLC 50

LC 50 LC 5o LC 16 LC B4 Slope Chi
ppm Upper Lower ppm ppm Square
limit limit x2
Aphis gossypi 5,428 6.455 4,564 o0.744 39,604 1,16 5,03
Chrysopa carnea 501,73 1455,66 172,93 43,30 5813.16 0.94 0.97
larvae |
Coccinella 20,37 29.38 14,13 1,11 374,06 o0.79 1,86
undecimpunctata
larvae .
C. undecimpunctata  91.76 124,39 67.66 28,966  290.666 . 1.997 0,965

Adult
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the effect of low dosage rates, the same order of
susceptibility reported in IC50 was mentioned, i.e.,

the aphids were more susceptible to the toxicant than
the other species investigated. The larval stage 6f

the lady bird beetle had the lowest LCl6 value in
comparison with the other predator species, its IClG

was 1.49 times higher than that of the aphids. The
most talerant of the species investigated to pirimicarb
with the . low dosage rates was Chrysopa Carneg having
L016 value 58.2 times higher than that of aphids, follo-

wed in toleration by C. Undecimpunctata adults with

L016 value 38.93 falds higher than the LClG of Aphis
gossypii, and 26,1 times higher than that of the larval

stage of the same gpecies.

Considering the LCB4 value as an indicator of the

high dasage rates, the aphids were more susceptible than
the other species. Next in susceptiﬂ%%as the adult stageé
of C. Undecimpunctata followed by the larval stage of the |
same gpecies, with a differance of 1.29 folds between the |
larvae and the adults of the lady bird beetles and 9.45 %
times higher than that of the aphids. The most taltrant of

i

the predator species investigated was Chrysopa Carnea i
larvae bhaving ICg, value 146.78 folds higher than that
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of Aphisjgosaxpii.

- .Slopes:

The slopes of the Id-P lines for pirimicarb showed
considerable variation (table 9 and Fig. 7). The slope
for aphids was Lower than that encountered with the two
previously discussed toxicants (monocrotophos and
malathion). A% the same time it was slightly higher
that of C. Carnea larvae and considerably higher than

that of larvae of the lady bird C. Undecimpunctata. The

slope for the adults of the last mentie ned predator was

conspicuously high.

Whgn the variances were calculated (Table 10) it
was féun&Ll that the only large variance was that of the
larvae o; the lacewing C. Carnea. Accordingly the low
slope ofélarvae of C. Undecimpunctata is not brought
about by:variance. This would suggest that this low
slope isinatural and not a reflection of variations in

the datai

Stﬁdant's t was Calculated for the difference
between PCSO'S of the aphids and its three predators,
This sta%iatic revealed that the three predetors were

significantly less susceptible to pirimicarb than aphids.
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The above results agree with the findiﬁgs of
Syrett and Penman (1980) who found that pirimicard was

very toxic to the aphids more than its predators.

Helpap and schmutterer (1982) found that the
application of pirimicarb concentration of 0.001% (1/30
of the recomended dose ) and lower with the use of chry-

gopa Carnea could inibit pepulation growth of aphids.

And Kalushkov (1982) stated in laboratory iests that
pirimicarb was effective against aphids but was harmless
to the eggs, larvae and adults of the coccinellid

predators.
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The relative susceptibility of aphids and its predators
to Cypermethrin :~

Table No. (11) and Fig. No. (8) demonstrate the
comparative effect of Cypermethrin on Aphis gpssypii and
two of its predators chrysopa Carnea larvae and the larval

and adult stages of Coccinells Undecimpunctata.,

- ;Qscfvalues of Cypermethrin :

A comparison of the Lcso values for Aphig gossypii
and its predators revealed that the aphids are considerably
more susceptible than its predator to that toxicant,
On the other hand, the least susceptible of the species
investigated was chrysopa carnea larvae where its ICSO
value was 58.33 falds higher than that of the aphidas,
followed in taleration by C. Undecimpunctata larvae with

LCSO value 30.39 times higher than the ICSO far the

aphids. And with considerable differance of 2,97 folas
higher than that of the a dult stage of the same species.

Adults of C. Undecimpunctata had oo value 9.11 times
higher than that of the aphids,

- LQlG and L084 values of cypermethrin :

Considering the LClG values fart he aphids and the

predators, the same order of susceptibility mentioned in




Table 11

Relative susceptibility of Aphis qossypii

._'70—.

and its predators to cypermethrin

Insect LC 5o LC 5o LE 50 LC 16 LC 84 Slope Chi
ppm Upper Lower ppm Ppm Square
limit limit ‘ x2

Aphis gossypii 68,89 11,957 6.616 0.508 196,402 0,74 3.21
Chrysopa carnea 518.5%6 1116,29 240,89 85,91 3130,12 1,28 0,68
larvae .

i
Coccinella 270.18 431,03 169,36 44,71 | 1632,.88 1,28 0,40
undacimgunctata ’
larvae
L. undecimpunctata 90,825 136.882 60,256 22.51f 366,354 1,651 2.295
Adult !

!

i

-_—
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Tbble 12

Comgrativa response of Aphis gossypii and its predators to Cypermethrin

Insect LC 5o Log Variance t 0,05
ppm LC 5e

Aphis gossypii 8.89 c.9489  0.0043 -

Chrysopa carnea 518,56 2.7148 0.0289 9,697%*

C,undacimgunétata 270,18 2.,4317 o.0lo7 12.103%*

larvae

L. undesimpunctata 90.825 1.958 o,0083 8.990%%

Adult
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the 1050 was maintained, i.e., Aphis gessypii was the
most susceptible of the insect species tested. Next in
susceptibility was Coccinella Undecimpunctata adults
where its L016 value was 44.32 folds higher than that
for Aphids gessypii, followed by the larvae of C.

Undecimpunctata with a differance of 1.99 folds between

the larval and adult stages of the lady birds and the
larvae was 88.02 falds higher than aphids. The least
gusceptible of the tested insects was the larval stage
of Chrysopa Carnea, where its 1Cq¢ value was 169.11
folds higher than that of the aphids.

The mame order of susceptibility was noticeable in
comparison of the L084 values far the three insect species,
i.e., Aphis gossypil was more susceptible than its pre-

dators, C. Undecimpunctata. Adults came next in susce-

ptibility, followed by the larvae of the same species
with LCg, value 8.31 and 4.46 folds higher than that
for the aphida and the adult stage of the lady bird
beetles respectively.

Chrysopa Carnea larvae had the highest value of
the L084, where itsLCB4 was 15.94 folds higher than that
of Aphis gassypii.
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- Slope :

Aphids had a conspicuously low slope (Fig. 8) with
a small variance (Table 12). The larvae of both C.Carnea

and C. Undecimpunctata had parallel Id-plines indicating

gimilar slopes, although there was some difference in the

variances of the two lines. C. Undecimpunctata adults,

however, had the highest slope with a small variance
(Table 12). The differances between L050 values for
aphids aﬁd it three predators under investigation were
highly siginificant according to the calculated values
of student's t shown in table(12).

It is evidant from the above resulis, that a
general observation, aphids were more susceptible to
inasceticides than its predators investigated in this
work, This was true at all the three concentrations;

Equally evident was the observation that the least
susceptible of the predators to the insectic{LI treatments
was the larvae of the lacewing Chrysopa Carnea. Its lack
of susceptibility was evidant in all the three concentra-
tions calculated, with the excepiion of monocrotophos
where the threshold for toxic action appeared to be very

small, and was reflected in a rather low concentration
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|
|
As far C. Undecimpunctata it was evidant from the J

for the ICls.

figures that it occupies an intemediate position in
susceptibility between aphids ang C. Carnea. Adults

were more susceptible than larvae to monccrotophos in
intermediate and high concenirations, to malathion in

low and intermediate concentrations. Pirimicarb in high;
conceniration and to cypermethrin in intermediate angd hiéh
concentiations. Other_wise larvae were more suceptible |

than adults. |
|

The above results agree partially with the finding%
of Helgesen and Tauber (1974), Babrikovs (1979) and {
Grapel (1981) who concluded that pirimicarb could be
considered safe for the use agﬁinst aphids in the presge-
nce of its predators Chrysopa Carnea and Coccinella (

septempunctata, while Syrett and Penman (1980) stated

that pirimicarb was 1000 - 10,000 {imes toxic %o aphids

as to the predator coccinelis Undecimpunetata, Kolushkoq

(1962) found that pirimicarb was effective against aphids

but was harmless to coccinellid larvae if compared with |
me thomyl, permethrin and deltamethrin, |
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Table 13 3

Effect of some insecticides on larvae of Cocecinella undecimpunctata under

semi.field conditions.

insecticides conc., Total Dead % %
PpR Ne of Mortality Pupation
larvae after 5
days
|
Monocrotophos 125 74 38 51,35 94.6
i 250 72 48 66.67 loo
|
Malathion | l4c 71 34 47.89 94,6
| 280 75 S0 66,67 loo
Cypermathrin1 75 S50 0 o 52
L 150 75 13 17.33 96
Primicarb 1 200 75 26 34.67 88

| 400 75 34 45.33 94.7

Control \ - T4 o D 64,9
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The above results agree with the findings of
Kira et al, (1970) who stated thot malathion and metaiso-
systox were toxic to the aphids as well as the predators,

i.e., Coccinella Undecimpunctata, Paederus glflerii, Orius

sp. and Scymnus sp., Khalil and Rizk (1972 b) found that
the application of insceticides reduced the population
densities of the predators including Chrysopa Carnea,
which was probably mare talerant to the wide variety of
insecticides. Metwally and Shenouda (1976) mentioned
that the application of monocrotophos and mixture of
endrin/bidrin in Cotton field had a lethal effect on

the beneficial insects including Chrysopa Carnea and
Coccinella Undecimpunctata. This report was further !
supported by Ulleh (1977), who stated that the applica- j

to
tion of monocrophos, in the fields, ggainat Aphis
goesypii gave good Kill of aphids but was highly toxic
to the predator Coccinella septempunctata.

El-Dahan et al, (1981) found that symsthetic |
pyrethroids, i.e., Ripeord and CCN 52 gave a slight and |
moderate effect on the white flies and Aphis gassypii,
while the effect on Chrysopa Carnea was slight in Ripcord
Case (10% larval mortality) and moderate in the case of
CCN 52 (36.6% Kill). While Whalon and Elsner (1982)
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mentioned that pirimor and acephate gave a high reduc-
tion in aphids numbers and had the least impact on
Chrysopa Carnea if Compared with malathion and methomyl.
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Effect of sub-hethal doges on adults of Chrysopa

i
Carnea :-—

It was thought of interest to investigate the
effect of expasure of adults of Chrysopa Carnea to
surfaces treated with sublethal doses of insecticides
on surviving adults. According to results from prelimi-
nary trials, concentrations were selected which would
give mortahitiés between 30 and 40 percent among

-

adults. |
|
4. Direct effect on exposed adults :-

Results tabulated in table 15 show that Mortali-
ties recorded %fter gix days revealed that cypermethrin
cauged maximu# mortalities, reaching up to 47.4 percent,
Malathion was %ext to cypermethrin, followed by monocro-
tophos (31.6%%. The lowest mortalities were fthose among
insects treated with pirimicarb 26.3 percent. If the
Concentrationﬁused were taken into consideration, it
will be notic}d that the most toxic of insecticides used
was monocrotoﬂhos followéd by malathion and cypermethrin,
the least toxic was pirimicarb, an arrangement similar

to that found jwith larvae.
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2. Latest effect on succesive developed stages 3

- Oviposgition :-

It was noticed in adult survivors from insectici-
dal treatment that the surviving females lald more eggs
than the untreated control., The average number of egas
per female (Table 15) was about double the average in
untreated females from the conirol. The maximum egg
laying per female was observed in Cypermethrin followed
by malathion then monocrotophos, while the least increase

was among survivors of Pirimicarb treatment.
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~ Effect of exposure of adults on progeny

Table (16) represents a follow up of the number
of progeny from adults of C. Carnea exposed to sublethal
doses of insecticides. The number of larvae which hatec-
hed successfuly is given in Calumn 3, the numbers are
consistantly more than that in control with the exception
of monécrotophos where failure to hatch reduced the
nunber of larvae consgiderably. The larger number of
larvae in malathion, pirimicarb ang cypermethrin is due

to the increage in oviposition refered to above,

It is apparent from column 5, however, fhat higher
mortalities occured among larvae ensuing from treated
adults than control. The result was that at the end of
the larval stage, there were fewer'larvae in all treat-
ments than confrol, with the exception of malathion,
where larval mortalities were only slightly higher than

control,

The highest percentage mortality was among larvae
from adults treated with monocrofophos. lMortalities in

pPirimicarb and cypermethrin Were more or less the same.
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- Effect of sub - lethal doses on Pupae of exposed

adults :=

In all treatments, the percentage pupation was
lower than control, The difference however was smail
between monocrotophos treatment. and control. In other
treatments the différence was more pronounced, The
percentage pupation for the other three ingecticidal
treatments in a descending order was pirimicearb, mala-

thion and Cypermethrin,respectively.

— Effect on emersance of new adults :-

The percentage of adults of C. Carnesa emerging
from pupae was 8lightly lower among treatments than in
the control, Between treatments there were little diffe-
rences with the exception of cypermethrin, which was

somewhat higher than other treatments,

The above findings may be summed in the final
calumn in table 16 which gives the percentage of adulis
emerging from the eggs laid, Tt is noticeable from thig
column that thisg percentage was very low in monocrotophos.
In pirimicarb and cyprermethrin it was more or less similar,
and &1ightly higher in ma lathion. In all cases, however,
it did not reach 50 percent of the contfol. This
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depression of all numbers in the next generation cannot
be aftributed to latent mortalities, since this was
compansated by higher rates of oWiposition (Table 15).
In the case of monocrotophos, the main depressing

factor may be the very high percentage of egg Failing to
hatch. In malathion, pirimicarb and cypermethrin the
factor responsible for reducing Ehe ensuing numbers were

mostly high larval martalities and/or failure to pupate,
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3: Successive generation produced from adults treated by

sub-lethal doses :=-

Results tabulated in table 17 indicate that sub=-
lethal doses of monocrotophos, malathion, pirimicarb and
cypermethrin Killed 35, 40, 24 and 5%,respectively of
the expesed adulis of C. Carnea after & days of treat-

ment.,

The final number of the new emerged adults were
11.1, 62.9, 44.4 and 38.8% of the control as compared
to adults treated with monocrotophos, malathion, Piri-

micarb and cypermethrin respectively.

Results alse show that monocrotophos could inhibit
partially the development of the next generation, while
the other insecticides showed possibility to develop the
next generation at the rate of 1.7 : 1 in the case of
pirimicarb,and 2.1 : 1 in the case of cypermethrin,
while malathion treatment resulted in the development
of the next generation in a proportion equal to that

of the untreated control at the rate of 3 : 1,

It is clear from the results that while the number
of survivors after 6 days were 13 in the case of monocro-

tophos and the number of adults were 12 inthe case of
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Succession in generation devslngment of' Chrgaoga carnea

(*Adult to adult] following exposure of starting adults to sub-lethal doses

of some ingsecticides
m

Insecticides Cone No of No of Ne of Average of
ppm start, survi, new pairs of
adult® 6 days emerged adults
after adults produced from
exposure one pair of
surviving
adults
Monecrotophos 3.9 20 13 6 0,46
Malathion 9.4 20 12 34 2.83
Primicarb loo 20 14 24 1,71
Cypermethrin 75 20 lo 21 2.1
Control - 2o 19 54 2,84

* Confirmed sex ratio 1
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malathion, the percentage of new emerged adults when
compared with control were very small in the £irst éase
11.1%, while it was 62.9% in the second case, Thig
means that the side effect of the sub-lethal dose on
the new individuals (eggs, larvae, pupae and adults)is
high in the case of monocrotophos followed by cypetme—
thrin and pirimicarbd while malathion was the least
effective insecticide regarding the side effect of its

sub-lethal doses.

It may be concluded that although the exposure
of this predator in the field to insecticides may not be
lLethal per ce, but it may have deleterious effect on
the vitality of survivors, resulting in an additional
factor to be added to acute poisoning and accentuate
the population depression after insecticidal treatment.
This probability is impertant enough to deserve detailed

investigations.




