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Abstract: The efficiency of five compounds representing different classes of insecticides was evaluated

against adult stage of the tortoise beetle, Cassida vittata under laboratory and field conditions. The toxicity

of tested compound to C. vittata revealed that Marshal (carbamate insecticide) as standard insecticide was

50the most effective against C. vittata compared with the other four compounds where, LC  value was

50 500.001% followed by Bancol (LC = 0.0613%) while Alkanze (Jojoba oil) was the least toxic (LC =

0.7401 %). Concerning the antifeeding tests, the data indicated strong antifeeding properties of Achook

(Azadirachtin) which gave  75.9% antifeeding activity followed by Pymetrozine (a new type of

insecticides) (68.23%) . Field evaluation showed that the all chemical treatments were able to suppress

the adult population at different degrees in comparison to the untreated control. The suppression varied

according to the nature of the tested compound, the rate of use and the time elapsed after spraying.

Marshal caused 82.3%   decrease in  the adult population   followed by  Achook  ( 68.5%). Generally

the efficiency of the tested compounds can be arranged as follows: Marshal > Achook > Bancol >

Pymetozine > AlKanz.
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INTRODUCTION

Sugar beet (Beta vulgaris L.) Provides about 40%

of world sugar production and represents the second

source for sugar production in Egypt . Sugar beet[23]

plants attract numerous insect pests during the growing

season and causes losses in yield sugar production due

to their infestation .[19,5 ,6 ,12,14,8]

The tortoise beetle, Cassida vettata Vill.

(Coleoptera: Chrysomelidoe) is one of the most

destructive pest of sugar beet plant . C. vittata are[1 4 ,9 ,15]

leaf feeders. Crop loss comes from leaf feeding and

reduction in sugar content of infested plant . Abou[4 ,]

Aina  mentioned that C. vittata reduced both crop[3]

quantity and quality. Some conventional insecticides

have been recommended for its control such as

Methomyl, Profenofos, Pirimiphos-methyl, Carbosulfan,

Monocrotophos, Chlorfenopyr, and Fentrothion .[14,12,22,]

Therefore, the present study aimed to use some

relatively safe compounds to control C. vittata

throughout the following studies:

1- Evaluation the toxicity of five compounds to C.

vittata under laboratory condition. 2- Study the effect

of low concentration of these compounds on pest

feeding activity. 3- Field evaluation of these

compounds against this pest.

MATERIALS AND METHODS

Tested Compound: Five compounds representing

different classes of insecticides were used:

! Pymetrozine 25%WP: (chess) a new type of

insecticide having pyridine azomethine group.

! Achook 0.15% EC: botanical insecticide contains

Azadirachtin (a.i).

! Alkanz 70% EC; natural compound containing oil,

jojoba leave extracts and also natural oils.

! Bensultap 50% WP: (Bancol) Based on toxins from

annelid shipworm.

! Carbosulfan 25% WP: (Marshal) carbamate

insecticide as (standard insecticide).

Toxicity Tests: The adult stage of tortoise beetle,
Cassida vittata was collected from the field and fed in

the laboratory with fresh sugar beat leaves for 24 hours
before bioassay. The bioassay tests were carried out by

preparing serial concentrations of each insecticide. The
leaf dipping technique was used. Fresh clean sugar beet

leaves were dipped in diluted solution for ten seconds
and left to dry under laboratory conditions. Ten adults

were exposed to the treated leaf in Petri dishes using
3 replicates for concentration. Untreated insects were

exposed to water treated leaves. Mortalities were
recorded after 48 hours of treatment. The percent
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mortalities was calculated and corrected for natural

mortality using Abbott's formula . The toxicity data[1]

50 90were subjected to probit analysis  where LC , LC[17]

and slope values were determined.

Antifeeding Activity: To investigate the antifeedant

40effect of these compounds, LC  concentration from
each compound was prepared. The leaf dipping
technique was used as previously mentioned. Five

adults were exposed to the disc of the treated leaf after
their starvation for 4 hours. Untreated adults were

exposed to the disc leaf water treated. The total disc
area before exposure and the area consumed after 48

hours feeding was recorded. The antifeedant activity of
the tested compounds was calculated using the formula

of . as follows:[22]

 A
Antifeedant activity =1- ))) x 100

 B 
Where as:

A    = % of treated disc eaten.
B    = % of non-treated disc eaten

Field Experiment: Field study was conducted at El-

Abasiea village, Kafr El-Shiekh Governorate. The

experimental area was divided plots, each plot, was

21m in complete randomized block design with 32 

replicates including untreated control. Each chemical

was applied at two rates; the first was recommended

by the Ministry of Agriculture or by the manufacturer

while the second lower rate amounted to 2/3 the

recommended rate.

Knapsack sprayer 20L capacitiy was used in

applying of the tested compounds as foliar treatment. 

Samples for pre treatment counts were taken

immediately in the field before spraying and those for

post treatment counts were taken after 1, 4, 7 days

from application. Adult stages were counted directly in

the field on 5 plants / plot. The percentage reduction

of adult populations of C. vittata was calculated using

. formula. The data were analyzed by the analysis of[17]

variance .[22]

RESULTS AND DISCUSSION

I- Toxicity of the Tested Compounds to C. vittata:

Data in Table (1) shows the toxicity of five the

compounds from different classes to adult stage of C.

vittata. Results indicated that the sensitivity of C.

vittata to the various toxicants, revealed great variations

in effectiveness. Marshal (Carbamate pesticide) was

50 90highly toxic against the pest where the LC  and LC

values were 0.001% and 0.0038%, respectively 

c o m p ared  with  the  o the r  fo ur  co m p o und s

(nontraditional compounds). 

Also a great variation was observed between the
other four nontraditional compounds. Bancol (Based on
toxins from annelid shipworm) was the most toxic

50(LC = 0.0631%) followed by Pymetrozine and Achook

50where the LC  values were 0.1451% and 0.3618%,
respectively while AlKanz (Jojoba oil) was the least

50toxic (LC =0.7401%).

II. Antifeedant Activity: Some nontraditional
compounds exhibit antifeeding effect against treated
insects when used with low concentration. The results
in Table (2) showed that various degrees of the
antifeeding activity of tested compounds against C.

40vittata when used with low concentration (LC ) . All
tested compounds exhibited different degrees of
antifeeding activity against C. vittata compared with
the control (untreated). Achook (botanical insecticide)
had strong antifeedant properties on the adult stage
(75.90%). Adults consumed 70.7 mm  from leaf area as 2

compared with the control adults consumed 275 mm2

from leaf disc area followed by Pymetrozine and
Alkanz  where antifeeding activity were 68.23% and
66 .76% , respectively. M arshal had moderate
antiffeeding properties (52.80%) while Bancol was the
least antifeeding activity (39.24%).

The antifeeding effect of Achook compound could
be due to the presence of Azadirachtin. . Azadirachtin,
a tetranortriterpenoid, is noted for its potent antifeedant
characteristics . Misra and Singh  evaluated feeding[23] [20]

deterrent activity of Azadirachta indica based
formulations against Epilachna vigintioctopunctata.
They found that all formulations have potential to deter
feeding activity of the experimental insect. As well as,
Pymetrozine may affected on the pest feeding
behaviour through the nervous control of salivary
gland .  Harrewijn and Kayser  concluded that[10] [18]

pymetrozine does not have a general toxic effect on
aphids but selectively interferes with the nervous
regulation of feeding behaviour which consequently
results in death due to starvation after a few days.

It worth mentioning that the ability of decreasing
or feeding inhibition considers one of the advantages of
the modern compounds, where some of their
concentrations can act on leaves protection against pest
attack.

III. Field Evaluation of Tested Compound against C.
vittata: The average number of adults and percent
reduction in adult population of C. vittata are presented
in Table (3). Results showed that the average number
of adults/5 plants before any insecticidal treatments was
ranged from 14.3 to 22.3.

The chemical treatments were able to suppress the
adult population to different degrees in comparison to
that of untreated control. The suppression varied
according to the nature of the tested compound, the
rate of application and the time elapsed after spraying.
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Table 1: The toxicity of tested compounds to adult stage of Cassida vittata collected from the field.

50 50Treatment LC  (% a.i) Confidence limits LC   (% a.i) Confidence limits Slope

M arshal 0.0010 0.0011 - 0.0009 0.0038 0.0047 - 0.0031 2.7

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Bancol 0.0631 0.0683 - 0.0583 0.1864 0.2347 - 0.1482 3.4

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pymetrozine 0.1451 0.1605 - 0.1311 0.5877 0.8010 - 0.4314 2.7

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Achook 0.3618 0.3933 - 0.3329 1.035 1.2507 - 0.8582 3.6

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Alkanz 0.7401 0.8089 - 0.6772 2.756 3.533  -  2.151 2.8

Table 2: Antifeeding activity of the tested compounds against C. vittata.

40Treatment LC  (%) Avg. Leaf disc (mm ) Avg. Leaf disc consumed (mm ) % Leaf disc consumed % Antifeeding activity2 2

M arshal 0.0007 898.3 130.0 14.47 52.80

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Bancol 0.0545 859.0 160.0 18.63 39.24

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pymetrozine 0.1300 896.7 87.3 9.74 68.23

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Achook 0.3000 955.7 70.7 7.39 75.90

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Alkanz 0.6000 866.7 88.3 10.19 66.76

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control - 897.0 275.0 30.66 -

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.05=LSD 115 50.9 5.08

Table 3: Direct and residual effects of the tested compounds against population of C. vittata in sugar beet field.

Treatment Rat of Avg. No. of Avg. no of adults / 5 plants and percent reduction in Avg. %

use /fad. adults (pre spray) population as indicated days after spray Reduction

-------------------------------------------------------------------------------------------------

1 4 7

-------------------------------------------------------------------------------------------------

Avg. No. of % Avg. No. of % Avg. No. of %

adults Reduction adults Reduction adults Reduction

M arshal 800 22.3 3.7 80.0 0.0 100.0 12.7 65.4 81.5

------------------------------------------------------------------------------------------------------------------------------------------------------------------

534 15.3 6.0 52.5 4.7 74.3 19.7 22.9 49.9

Bancal 600 17.0 3.7 73.7 4.0 80.3 17.0 40.1 64.7

------------------------------------------------------------------------------------------------------------------------------------------------------------------

400 15.7 5.0 61.5 5.3 71.7 22.3 14.9 49.4

Pymetrozine 600 20.0 6.7 59.5 9.0 62.3 28.3 15.2 45.7

------------------------------------------------------------------------------------------------------------------------------------------------------------------

400 14.3 7.7 34.8 13.7 19.8 23.0 3.7 19.4

Achook 750 15.7 2.3 82.3 5.7 69.6 12.3 53.1 68.5

------------------------------------------------------------------------------------------------------------------------------------------------------------------

500 18.7 7.7 50.2 16.7 25.3 23.7 24.1 33.2

Alkanz 1000 17.3 7.3 52.8 9.3 55.0 21.7 24.9 44.2

667 15.3 8.3 34.4 15.7 14.1 26.3 0.0 16.2

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Control - 19.0 15.7 - 22.7 - 31.7 - -

(untreated)

0.05=LSD 9.6 5.4 8.5 8.1

The first day after treatment, Achook (botanical

insecticide) and Marshal (standard insecticide) caused

highly decrease in the adult population where the

percent reduction were 82.3% and 80%, respectively 

at recommended rate followed by Bancol and

Pymetrozin were 73.7% and 59.5% respectively, while

Alkanz was the least effective (52.8%) at recommended

rate. After four days from application, it was clear that

Marshal had superior effect with percent reduction in

adult population (100% and 74.3%) respectively at

recommended and 2/3 recommended rates. After seven

days, the number of adults increased gradually in both

treatments and control. Therefore, efficiency of the

compound decreased gradually with time elapsed since

the percent reduction in adult populations were not

exceed to 40% except Marshal (Table3).

As an average percentage reduction throughout the

experimental period (1 week), the recommended rates

were more efficient than 2/3 recommended rates in all

treatments.  The  Bancol  treatments gave 64.7% and 
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49.4% average percen reduction in adult population in

recommended and 2/3 recommended rates also, Achook

recorded 68.5 %and 33.2%, respectively.

Generally, efficiency of the tested compounds

could be arranged as follows Marshal >Achook >

Bancol > Pymetrozine > Alkanz (Table 3).

These results are in agreement with data obtained

by . who found that Marshal and Selecron were the[7]

best compounds in reducing the adults of C. vittata. El-

Khouly found that Neemazal and Selecron were most

effective insecticides against the immature stages of

C.vittata. Also successful reduction in adult population

by spraying infested sugar beet plants with Selecron

and Marshal was ascertained by . reported that the[3 ,4 ,11]

Profenofos was the most efficient compound against all

stages of C. vittata under field conditions but was very

harmful against its associated natural enemies.

Tefubenzuron and Azadirachtin exhibited sufficient

effectiveness as biorational compounds in controlling C.

vittata.

Therefore it can be concluded that Marshal the

most effective to control the adults of C. vittata but it

may be harmful against its associated natural enemies.

Achook( botanical insecticide) had moderate efficient 

against this pest .Thus, it  may be suitable for

Integrated Pest Management to control C. vittata in

sugar beet.
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