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Abstract: Field experiments were conducted to activity evaluate the pirimiphos -methyl and achook efficiency against
tomato whitefly Bemisia tabaci (Genn.), southern green stink bug (Nezara viridula L.), leathopper Empoasca lybica
(Bergevin) and common green leacwing Crysoperla carnea (Steph) as a high number of natural enemy in both
locations,EL-Zarkia village, Zagazig district,and EL-Eslah 30 village, Facous distict,Sharkia Governorae during 2007
season . Operator exposure and drift problems of pirimiphos methyl as a chemical insecticide comparing with achook
(azadirachtin) as a biocide when applied on cowpea (Vigna unguiculata L.), eggplant (Solanum melongena L.) and okra
(Abelmoschus esculentus L.) fields using three sprays methods (i.e Knapsack sprayer (Solo 22 L/fed.), Conventional
sprayer (200l/fed.) and knapsack motor sprayer ( Arimitsu 25 L/ fed. ) were studied . Results showed that coverage and
control of the target insects by two insecticides sprays on three vegetable foliage achieved by Solo using 22 L./fed. and
Arimitsu sprayer (25 L/fed.) only. Where the highest overall percentage reduction in the whitefly adult population
,pirimiphos- methyl occurred as mean of two sprays at EL-Eslah 30 village with Solo on cowpea(97.42 %) and Solo
(97.58 %) Arimitsu(97.37% ) on okra. But the effect of pirimiphos-methyle was clearer in both of three vegetable crops
than the effect of bio-insecticide against green stink bugs. Also, Arimitsu on okra and solo sprayer on cowpea with
pirimiphos- methyl were the highest efficacy against E. lybica. On the other hand, it's clearly evident to notice that two
tested insecticides proved moderate hazardous for C. carnea especially with achook. The use of low volume sprayer
using biocide may be recommended to reduce the time lost in filling and spraying to minimize the expenses and to
prevent the soil pollution with insecticides.

Keywords: Bemisia tabaci, Nezara viridula, Empoasca lybica, Crysoperla carnea, Cowpea, Eggplant, Okra, primiphos-
methyl, achook (azadirachtin )
INTRODUCTION other biochemical disorders. (Ashour ef al, 1989 and

Ghosh, 1993).

Cultivated area of cowpea, eggplant and okra plants
rapidly, increased during the last few years. The success
of pest control operation depends on certain factors
including a good pesticides, an exact time for
application and the sound method which allows arrival
of pesticide to places where the pest is present El-
Maghraby, {1979) Pirimiphos- methyl (Actellic) is
widely used in Egypt to control economic pests on
vegetables (Abd El-Baki et al, (2000). Recently,
Ministry of Agriculture in Egypt has developed a new
strategy to increase the use of safe chemicals to
overcome the problems resulted from intensive used of
conventional pesticides El-Duwini and Sedrak (1997).
The conservation of insect predatory can be an
important component. Thus, compatibility of new
insecticides with natural enemy populations in the field
is critical for pest control, Rajakulendran and Plapp
(1982). Thus bio-pesticides considered as part of an
essential component of ‘integrated pest management
system and it's very ‘promising. The compound
responsible for neem seed extracts insecticidal
properties is azadirachtin (a terpenoid), which acts as a
feeding inhibitor and growth regulator Warthen (1979)
and Rembold et al., (1982). However, health problems
due to exposure to these compounds were frequently
reported e.g. cutaneous and burning sensatation in the
face, transient itching, dispinea, hyperglycaemia and

Undoubtedly, appropriate application techniques
can improve pesticide efficiency and reduce hazards
particularly those caused by pesticide drift .The most
sprays applied to crops by traditional techniques and
according to  the  pesticide = manufacturer's
recommendation produce a satisfactory biological
result, a large proportion of the pesticides is not
deposited on the target of whatever nature and is wasted
Graham- Bryce (1977). Bjustad and Torgrimsen (1996)
reported that, the use of hand-held spraying equipments
created a significant exposure risk for the operator.
Anyhow, knapsack sprayers remains the most widely
equipment for applying pesticides on small farms.
Therefore, the insecticidal efficiency and safety
problems of pirimiphos methyl and azadirachtin applied
on cowpea, eggplant and okra using three methods. The
main purpose of this study is to investigate the
effectiveness of meteorological conditions on spray
deposition homogeneity in order to find out and reached
to a suitable control of pests.

MATERIALS AND METHODS

The research was run at El-Zarkia and EL-Eslah 30
villages at Zagazig and Facous districts, Sharkia
Governorate during summer season of 2007 on three
vegetable crops namely, cowpea , eggplant and okra.
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Field experiments

A total area of about one feddan growing with each
vegetable crop, divided into 21 plots approximately
100m? with a barrier zone of at least three meters
between every two plots as a belt to avoid pollution by
drift. Three plots were left without any chemical
application for each crop as untreated control area. The
normal agricultural practices were given to the plants.
The inspection was visually in filed and started after one
month from transplanting or sowing .Ten plants were
chosen at rundom a cross a diagonal transect of each
plot to monitor the population density of whitefly adult
(B.tabaci), green stink bug (Nezara viridula),
Leathopper (Empoasca Ilybica) and common green
leacwing (Crysoperla carnea) treatment plots were
arranged in randomized complete block design .

The insecticides tested and their rates
The insecticides were applied twice at recommended
rate as follows

a- Pirimiphos methyl (Actellic 50% E.C. ) at a rate of

325 ml /100 liters water (L.W.)

b- Achook it was proved by (neem seed extract)
azadirachtin, at Godrej Agrovet ltd. rate 300 ml /fed.
The insecticidal applications were synchronized
with time of maximum abundance of the target
pests. Two applications, into7 days interval were

performed every region on June 9, 13 and 4,25 for
EL-Zarkia and EL-Eslah 30 villages respectively.

Type of spraying applications
Knapsack sprayer (Solo)

This sprayer is composed of a 20 L., tank capacity
for pesticide and a solid cone nozzle ( TX-4).A hand
pump is used to give an operational pressure
recommended application intensity is about 22 1./fed. .

Conventional sprayer

A light portable knapsack sprayer of ten liters tank
capacity and one spray gun. The sprayer is furnished
with a simple hand pump with no air chamber (200
L./fed.)

Knapsack motor sprayer (Arimitsu 25L./fed.)

Table (1) illustrated the technical data and spray
parameters of the tested ground equipments.

Each treatment was replaced three times, thus
comprising 63 plots. The inspection was made before
and after spraying at 2, 5, 8, 11 and 14 days. Initial
effect (I.LE.) (2 days after spray, residual effect (R.E.)
(means of 5,8,11 and 14 days) after spray, general mean
for LE. and R.E. at every spray (G.E.) and total mean of
two sprays at every region (M.T.) were calculated
according to Henderson and Tilton equation (1955).

Table (1): Technical specification of spraying techniques applied on cow pea, Eggplant and okra plants.

Item's Conventional sprayer Solo Knapsack motor sprayer
' sprayer ~ (Arimitsu )

Nozzle type Hollow cone Solid cone 0.0
Nozzle serial nr. Local (TX-4) 0.0
Rate of application (V/ fed..) 22 ¢ 25
Working speed (km/h) 24 24
Swath width (m.) 1.0 1.0
Spraying height (m.) all treatments
Flow rate (I/min) 1.428 0.209 0.238
Productivity (fed. /day) 0.57 0.57

_ Performance (fed /day) 2.28 2.28

(Working hours 6 h)

Sampling and efficacy assays of sprayers RESULTS AND DISCUSSION

The sampling line at cowpea consisted of 6 wire
holder fixed in diagonal line inside each treatment to
collect sprayed chemicals. Sensitive cards were
distributed on some plants of each crop at distances of
one meter. In case of the other two crops, three cards
were positioned on the top, middle and bottom levels of
some plants. Water sensitive paper (Ciba —geigy ) with
the wire holders were fixed in " L, shap ". (On the top of
the wire holder .All cards were collected and transferred
carefully to the laboratory for measurement and
calculation of the deposited droplets. Sensitive cards
were fixed at the (head, thorax abdomen and legs
measured contamination on applicator. However, data
were subjected to analysis of variance (ANOVA) and
the means were compared by L.S.D. test at 0.05%
levels, according to technique described by Swnedecor
(1970).

The initial effect (L.E.), residual effect (R.E.),
general effect of spray (G.E.)and mean of two sprays
(M.T.)of pirimiphos- methyl 50% E.C. and achook
using three different methods of spraying tools against
three insect pests and one nature enemy on three
vegetable crops were showed in Tables 2 to7

The effects on whitefly (B. tabaci )

Data in Table (2) summarized the effects of tested
compounds after 48 hours from spraying (I.E.). The
results indicated that there were significant differences
between bio and chemical insecticides expect achook on
eggplant using solo sprayer after 1¥ spray at two
regions, it's recorded 100% reduction in adult of
whitefly population. Also this major effect was clearly
showed between two tested insecticides as a (R.E.) after
two sprays at two regions.
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Concerning the general effect of two sprays (M.E.),
the results revealed that, pirimiphos- methyl was more
effective than achook at all three levels of spraying
methods on the three vegetable crops. Pirimiphos -
methyl on eggplant by Arimitsu motor sprayer appeared
highest percent (% R.) in population of whitefly, but
achook on okra by conventional sprayer was the least
effective one. It's recorded, 92.77 and 68.19 %R. in
infestation respectively at EL-Zarkia village, while at
EL-Eslah 30 village as a (M.E.) the highest overall (%
R.) in the whitefly adult population occurred with Solo
(97.42 %). Conventional sprayer (98.84 %) on cowpea
sprayed with pirimiphos- methyl and Solo (97.58 % ),
Arimitsu (97.37 %) using pirimiphos- methyl on okra,
while achook on okra sprayed by Conventional sprayer
showed the least reduction (80.56% ).It may be clear
that tested insecticides could be applied by the bio-
insecticide (achook ) using solo sprayer on three
vegetable crops to diminish the hazards and
accumulation in the environment to addition kept of
natural enemy .Solo sprayer (22 l./fed.) recorded 82.51
and 92.37 % , 72.87 and 89.63%, 80.49 and 88.23 % R.
as a (M.T:) at EL-Zarkia and EL-Eslah 30 villages on
cowpea , eggplant and okra respectively .

These results are in agreement with those obtained
by Abd Allah and Hashem (2003) found that, biofly as a
biocide caused good effect which recorded 80.04%R in
population of egg and nymphs of whitefly infestation
after 2nd spray on eggplant. Abd-Allah (1999)
illustrated that, azadirachtin (neemazal T/S | %) at 1.2
l./fed induced relatively high residual activity against
whitefly infesting cucumber. El-Dahan et al., (1997)
and Ridgway et al., (1996) who found that , the use of
the bio-insecticides is a promising tool as a result of
selection of specific insect pathogens and formulation.
Ayad et al., (1997) found that azadirachtin( neemazal)
are quite effective and could be recommend for
controlling the adults of the whitefly. El-Sayed er al,
(1997) cited that, controlling B.tabaci adults infesting
eggplant plants depends mainly on the efficacy of the
insecticide used.

The effects on green stink bug ( Nezara viridula )

Efficiency of spraying process against N.viridula
was evaluated by determing (L.E.) ,(R.E.)( G.E.) and
(M.T.) at two regions were showed in Table( 3) as
follows:

Evaluation at EL-Zarkia village

After 1¥ spray, data showed that, no significant
differences between two tested insecticides using all
sprayer methods which gave (100 % R) except in case
of conventional sprayer only by pirimiphos- methyl on
cowpea which gaved (69.67 % R.) and Solo sprayer by
achook (on eggplant which gave (91% R) as a( L.E.),
while the obtained results in okra showed that
significant differences between three tools with two
tested insecticides. On the other hand, data showed that
as a (R.E.), Arimitsu sprayer with pirimiphos- methyl
which occurred highest reduction (98.87 %), while
Conventional sprayer with achook gave the least
reduction (27.45 % ) on cowpea and the rest tools on
other crops were cames intermediate between them.

After 22 spray, the effect of pirimiphos-s methyl was
clearer in both of three vegetable crops than the effects
of bio-insecticide.

Evaluation at EL-Eslah 30 village

The obtained data confirmed these for mentioned
evidences. Finally the highest overall percentage
reduction in the N.viridula population occurred with
Arimitsu motor sprayer by pirimiphos- methyl on
cowpea, eggplant and okra, where it's recorded as a
mean of two sprays (M.T.) at EL-Zarkia village as
follows :98.3%, 86.1% , 92.33% R. and recorded,
92.1%, 8822 % ,93.72%R. at EL-Eslah 30 village ,
respectively. This may be attributed to the more acute
toxicity of chemical insecticides tested and cability of
fast flying insect from sprayed area to another without.
These results are in agreement with that obtained by
Verma et al, (1990), who found that conventional
insecticides for immediate mortality are not cost-
effective and proper timing may reduce additional
application and avoid environmental contamination.
Attia et al., {1990) reported that cyanophos as a O.p
compound against N. viridula seemed to be the most
efficient pesticide showing 97.3%R using Solo sprayer.

Effects on the leafhopper (Empoasca lybica)

Data in Table (4) show the percent reduction of
adults and nymphs of E. Iybica . Statistical analysis
cleared that;

At EL-Zarkia village

Arimitsu motor sprayer showed the higher initial
efficiency after two sprays which recorded 100% R.
except after 1¥ spray with achook on eggplant (85.71%
R.) and after 2™ spray with pirimiphos -methyl on cow
pea (83.6%R.). Concerning R.E. after 1% spray,
Arimitsu motor sprayer and Solo sprayer with
pirimiphos -methyl on okra recorded highest efficacy
93.81% and 93. 3% R respectively. While at 2™ spray,
Arimitsu with pirimiphos- methyl on cow pea was the
first one (97.95% R) and it was the least one on okra by
conventional sprayer (60.36% R). Due to the (M.T.)
Arimitsu sprayer also on okra and solo sprayer on cow
pea with pirimiphos -methyl were the highest efficacy.
It's recorded (92.26%) and (91.06 % R) respectively.

At EL-Eslah 30 village

As d (LE.) pirimiphos- methyl on three vegetable
crops using three tools caused 100% R at two sprays,
while achook caused % R. ranged between 87.5 on
eggplant using Arimitsu sprayer to 33.33 on okra using
Conventional sprayer at 1% spray, while at 22 spray
achook caused %R. ranged between 97.33 to 50%R
using Solo sprayer on okra, respectively.

As a (R.EE.), Solo sprayer was the best tool at 1*
spray in both two tested insecticides (pirimiphos -
methyl and achook) than the other two tested sprayers.
It's caused % R. in population of jassid infesting cow
pea (96.56, 83.13%), eggplant (93.21, 71.94%) and okra
(97.78, 78.06%) respectively. Also, the same trend was
showed due to the (M.T.), Solo and Arimitsu sprayers
were the best tools against jassid, where caused 91.96%
R,91.64 % R. using pirimiphos -methyl and 78.86% ,
70.65 % R using achook on cow pea and the same trend
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on the other two vegetable crops. These results are in
agreement with that obtained by Attia ef a/, (1990) who
reported that consequently, the chemical program of
cotton pests must be mainly directed to achieve a high
toxic effect to jassid.

The efficiency on common green lacewing
(Crysoperla carnea)

Data in Table (5) indicate the side effect of tested
insecticides on the population density of C.carnea
existed in three vegetables field. Generally, the tested
insecticdes significantly decreased the number of C.
carnea in sprayed areas. The rate of reduction varied
considerably according to the chemical nature of used
insecticides and the species of exposed predator.
C.carnea seemed to be the most tolernat species. It is
clearly evident to notice that all tested insecticides
proved moderate hazardous for C.carnea. Among the
most effective insecticides on studied insect pest in
cowpea was achook using Conventional sprayer , it's
caused at EL-Zarkia village as a LE. , R.E. and G.E.
71.19 49.2 and 53.6%R, on eggplant using Solo sprayer
caused 58.88 , 37.39 and 41.67 % R and on okra using
Conventional sprayer caused 62.5, 51.65 and 53.8% R.
respectively. The results as M.T. at EL-Zarkia village
were higher on okra then eggplant then cowpea when
pirimiphos methyl sprayed using Arimitsu sprayer. It's
recorded 78.05%, 75.97%, 71.64% reduction and at EL-
Eslah 30 village recorded 86.8%, 87.79%,
92.95%reduction, respectively. It's important to point
out that although toxicity effects are relevant to
understanding how pesticides and natural enemies may
complement one another, the full impact of pesticides
on natural enemies in the field is dependent on
cumulative effects of the pesticides on natural enemy
populations (e.g., Stark and Wennergren (1995). These
effects may be expressed as mortality (Croft 1990).
Also, the results presented here are in agreement with
the literature where as most of the conventional
insecticides for chewing and sucking insects are highly
toxic to C. carnea (Badawy and El-Arnaouty, 1999).

Finally, the utilization of natural plant extracts is
receiving a considerable attention in year to avoid differ
disadvantages of insecticides use. At the last recent to

decades the investigation have direct their attention to -
wards plant extract, which would be non hazardous easy

to used and specific in these action. Therefore, today it
can be conclude that achook could be included as useful
toxic in some vegetable crops management program
through used suitable sprayer tool.

Data obtained after 2*¢ spray revealed that the same
trend which resulted after the 1 spray. Data showed
thatas (M.T.), Arimitsu motor sprayer was the highest
effective one (78.05%R.) then Solo sprayer came the
second (74.98 %) when used with pirimiphos- methy!
on okra plants, while the best results on C. carnea were
obtained when achook sprayed on cowpea with Solo
sprayer (57.79 % R.) , achook with Arimitsu on both of
eggplant (49% R) and on okra (51.71 % R),
respectively .

Also, data obtained as a (M.T.) at EL-Eslah 30
village revealed that, achook proved the safest effects
on C.carnea. The %R. in the population of the three

tools with achook ranged between 52.37 to 71.5 % R.
on okra plants. These results are in agreement with that
obtained by El-Zen et al, (1998) who found that C.
Carnea was relative more susceptible to various
insecticides. Attia et. al, (1990) reported that
cyanophos caused 43.3 % R. in Crysopa vulgaris on
cotton plant when sprayed with a knapsack sprayer.
Also, Omar et al., (1999), who found that, the natural
insecticides, bio-neem at the recommended rate was as
good as the tested insecticides.

Qualitative evaluation of spraying techniques used

Due to the specific localization of the targeted
insects on three vegetable plants, where the lower
surface of leaves seems to be the preferable habitat , it
becomes essential to concentrate majority of spray bull
onto such target and consequently to evaluate the tested
sprayers according to their performances in this respect ,
as a first priority.

Table (6) showed the distribution of pirimiphos -
methyl and achook deposits on cowpea , eggplant and
okra plants using recommended rates and three spraying
techniques, namely, Solo sprayer (22 L./fed.),
Conventional sprayer (200 L/fed.) and Knapsack motor
sprayer (Arimitsu) (25L./fed.) against some insect pests.

The droplet spectrum deposited on eggplant plant
proved to be sufficient in number and suitable in size ,
with all tested techniques. The mean rumber per cm?

- with pirimiphos-methy! applied with Solo, Conventional

and (Arimitsu) sprayer at EL-Eslah 30 village were
45,20and 93 droplets, having droplet size 194, 630 and
182 pm, respectively. The same trend was found with
achook which caused 46% reduction in mean droplets
number/cm’. The results agreed with those obtained by
Ammar (2003) who recorded that little number of
droplets on wire holder , having small diameters of
66,121 and 646 pm with the use Arimitsu,Solo and
Conventional sprayers , respectively , Abo-Amer (2005)
found that the Knapsack sprayer (Solo) (22 L/fed)
produced number of droplets as (N/Cm?) 42 at upper
level of plant.

The resulted influence of the rate factor on coverage
was expected where increasing of the rate caused a
slight reduction in droplet size a compared with a
drastic magnification in its numbers. These results are in
agreement volume versus droplets number and vice
versa with its sizes as obtained by Osman and El-Attal,
(1987) and Hindy et al. (1997) , who found that the
droplet size distribution of the spray played an
important role in this respect.

Data in Table (7) show clearly that a higher level of
spray losses was occurred when applying Conventional
sprayer on cow pea plants. The percentage of loss of
pirimiphos methyl sprayed on the vacant side area of
soil between cow pea plants was 25.9% but when
sprayed with Solo sprayer was [1.1% at EL-Zarkia
village. Also, both Solo and Arimitsu sprayer gave the
lowest contamination on application when used with
pirimiphos methyl on cowpea plants at EL-Eslah 30
village which gave zero and 10.2% respectively. This
confirms the positive relationship between rate of
application and spray lost on ground between the plants
treated and on applicator.



Table (2): Effects of bio and chemical insecticides as % reduction in population density of whitefly ( B.tabaci) attacking three vegetable crops by some spraying techniques at El-

Zarkia and EL-Eslah 30 villages

El-Zarkia village

EL-Eslah 30 village

? Insecticides Machines First spray Second spray First spray Second spray
= LE. R.E. G.E LE. R.E. G.E. M.T. LE. R.E. G.E LE. R.E. G.E. M.T.
o * 100a 89.5b  91.6b 76.14fg 92.96bc 89.66cd 90.63abc  100a  95.77bc 96.62bc  100a  97.76ab 98.21a 97.42ab
?3 wh 100a 88.19bc 90.55bc 66.67Th 97.36a 91.22bc 90.89abc  100a  98.18a 98.54a 100a  98.92a 99.14a 98.84ab
< i 100a 86.25d 89.cd 83.71d 89.75cd 88.54cd 88.77c 100a  94.62cd  95.7c 100a  96.63bc 97.3ab  96.5b
g % L 75.14f 81.75¢ 80.43f 78.75ef 86.05de 84.59e 82.51de 89.97c 93.88d 93.1d 86.36b 92.95¢ 91.63e 92.37c
3 % > 88.14f 69951 72.04i 57.14i 83.45ef 78.19fg 75.12g 94.76b 85.44g 87.3f 86.67b  81.17i 82.27hi 84.79g
Q < X 80.67¢ 73.67g 75.07h 66h 80.23f 76.18gh 75.63g 81.23¢ 86.98fg 85.83f 74.07¢f 87.69g 84.96g 85.4g
o L 100a 80.56e 84.45¢ 93.13b 95.77ab 95.24a 89.85bc  100a  94.37cd 95.5¢c 100a 95cd 96bc  95.75b
g L 100a 60.55) 68.44) 87.13¢c 90.36¢c 89.71cd .79.08f 100a  943cd 9544c 100a 97.97ab 98.37a 9691b
< AL 100a 89.82b 91.85b 88.56c 95.09ab 93.69ab 92.77a 100a  97.3ab 97.84ab 100a  92.53e 94.03d 95.94b
E ) * 100a 72.06gh 77.65g 58.04i 70.59h 68.08i 72.87h 100a  90.19¢ 92.15d 82.96¢c 88.15fg 87.11f 89.63d
& § = 94.59b 72.78g v 77.14g 65.67h 63.771 64.15] 70.61i 94.61b 8847f 89.7e 72.56f 82.86i 80.8i 85.25fg
& < el 93.87b 77.02f 80.39f 77.93¢f 86.32de 84.64¢ 82.52de 96.13b 91.83e 92.69d 75.5¢  81.63i  80.4i  86.55ef
o & 100a 96.08a 96.86a  100a  83.25e¢f 86.6de 9173ab 100a  97.2ab 97.76ab 100a  96.73bc 97.39ab 97.58ab
§ A 100a 96.15a  96.9a 100a  76.1g  80.88f  88.89c 100a 98a 98.4a 100a  93.42de 94.73cd 95.91b
< b 100a 70.75hi  76.6gh 76g  95.29ab 91.43bc  84.02d 100a  98.23a 98.59a 100a  95.19cd 96.15bc 97.37ab
2 & 82.8d 87.23cd 86.3d4d  832d 72.5gh 74.64h 80.49ef 90.46c 93.93d 93.23d 72.78f 85.83h 83.22gh 88.23de
g _,g kK 57h 70.06hi 67.45gh  58i 71.66h 68931 68.19] 88.6lc 82.37h 83.62g 74.2lef 78.13j 77.35] 80.56h
o < ks 61.78j 5995k 60311 79 .84e 80.84f 80.64f 70481 83.97d 91.83e 90.26e 78.22d 89.81f 87.49f 88.88d
L.S.D.qos% 1.044 1.657 1.657 2.76 3.784  3.082 2.074 1.787 1.656 1611 1912 1.803 1.789 1.654

* Solo Sprayer ** Conventional Sprayer *** Arimitsu motor Sprayer LE. =Initial effect ( effect after 2 days )

R.E. 5Mean of residual G.E.= General mean M.T. = Mean of two sprayers
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Table (3): Effect of bio and chemical insecticides as % reduction in population density of Green stink bug (Nezara viridula) attacking vegetable crops by some spraying techniques
at El-Zarkia and EL-Eslah 30 villages

i El-Zarkia village EL-Eslah 30 village
8 Insecticides Machines First spray Second spray First spray Second spray
LE. R.E. G.E LE. R.E. G.E. M.T. LE. R.E. G.E LE. R.E. G.E. M.T.
Q * 100.a 87.13b 89.7ab 77.78g 92.53b 89.58¢  89.14b 100a 58.75j 67.0f 100a 93.33a  94.67a  80.84f
f) s 69.67¢  85.54be 37e 84.62f 93.27b 92.12cd 85.24c 100a 52.5k 62h 100a 91.25b 93ab 77.5g
2 < A 100a 98.87a  93.49a 87.5¢ 94.5b 93.10bc  98.3a 100a 67.5h 94a 100a 87.75¢  90.2cd  92.1bc
g v * 100a 79.25b  83.4c 58.33j 72.77g 69.88i 76.64f 75b 501 60i 66.63d 49.561 52981 56.49k
© _g e 100a 27.45] 4196k 79.17g 64.151 67.15] 54.56j 100a 40m 52j  73.25b 39.19m  38m 451
< WA 100a 46.3i 57.04i 77.78g 76.06f 76.4h  66.72h 75b 58.75j 67f 55.5¢  68.31g 56.75i 61.88j
o * 100a  62.95jh 70.36fg 94.72b 93.89b 94.06b 82.21le 100a 91.67b  83.6e 100a 89.75b  91.8bc  92.57bc
- § e 100a 78.72¢ 82.97c 92.69cd 89.71cd 90.31de 86.64c 100a 79.5¢ 87.7d 100a 78.63f  82.9e 83.25¢
s < Ak 100a  81.41de 85.13¢ 90.95d  78.6¢ 87.07f 86.1cd 100a 84.63d  64.64f 100a 85.92d 88.73d  88.22d
% ~ ok 91c 65.48g 70.58fg 73.79b 7042h 71.09i 70.84g 60c 80.8¢ 648g 40.67g 63.67] 5583k  61.86j
- _58) R 100a 66.63g 73.3lef 5529k 65991 56.65k 64.98i 25d 74.75f  87.1d  70.33¢ 5221k  74.2f '60.36j
< L 100a 71.17f 76.93de 70.31i 81.86e 79.55g 78.24f 75b 90.13b 95a 33251 84.44de 94.6a 80.65f
Q L  90.6c 86.54bc 87.35bc  100a 90.2c  92.16cd 89.76b 100a 93.75a 90c¢. 100a 93.25a 91.9bc 94.8a
?3, i 95.05b 829cd 85.33c 100a  93.75b 95b 90.17b 100a 87.5¢  95.53a 100a 89.88b 919bc  90.95¢
o < e g 100a  82.76cd 86.13bc 94.35bc 98.04a 98.43a 92.33a 100a 94.42a  66.87f 100a 89.88b 60.44i 93.72bc
'g v ® 89.56c 82.86cd 84.2c 94.67b 87.72d 89.1lef 86.66c 73.33b  65.25i 60.25i 37.5b 66.18h  67.5h  63.66HI
_§ ik 82.1d 72.26h 66.23h  75.33j 27.31) 33.31L 49.74K 60C 60255 60251  SOF 38.88M 67.5H  63.88I
< e 100a 61.3h  69.04gh 521 68.73H 65.38] 67.44H 20E 70.75G 60.1 257 33.13E  71.5G 65.8H
1S B 2.559 3.534 3.923 1.872 2208 . 2.138 1.656 1.872 1.625 1.656 1.884 1.656 1.746 1.786

* Solo Sprayer ** Conventional Sprayer *** Arimitsu motor Sprayer LE.=Initial effect ( effect after 2 days) R.E.=Mean of residual G.E.= General mean M.T. =Mean of two sprayers



Table (4): Effect of a bio and chemical insecticides as % reduction in population density of leafthopper (Empoasca lybica) attacking vegetable crops by some spraying techniques at

El-Zarkia and EL-Eslah 30 villages

El-Zarkia village

EL-Eslah 30 village

§ Insecticides Machines First spray Second spray First spray Second spray
LE. R.E. G.E LE. R.E. G.E. M.T. LE. R.E. G.E LE. R.E. G.E. M.T.
o * 100a 85.45b 88.36b 100a 99.22¢ 93.76ab 91.06ab 100a  96.56ab 97.24ab  100a  83.33cd 86.67c 91.96ab
o § X% 100a 77.13e  8l.7e 100a 87.ef 89.6d 85.65¢ 100a 92.55¢  94.04c 100a 81.25¢ 85d 89.52¢
2 < R 100a 81.04b 84.83cd 83.6c 97.95a 95.08a 89.96bc 100a 95.22b 96.18b 100a 89.56c  87.65¢c 91.64abc
E o ¥ 81.56c  54.22i 59.6%5h 100a 82.36e 85.89¢ 72.79h 65.41d 83.13e 79.62f 97.33b  77.78f 78.09f 78.86e
© § xx 100a 3439k 4751i 90.89b 84.64f 85.89¢  66.7] 72¢ 63.29k  65.03i 96¢ 61.23j] 62.781 639]j
:,:’ WL 100a  82.04cd 85.63c 100a 88.93de 91.14cd 88.39f 65.22d 84.16e  80.83f 96¢ 85.33ka  60.47;  70.65h
" ¥ 80c  83.55bcd 82.84be 75.5¢ 92.6lbc 89.09d 85.97e 100a 9321c 94.57c 100a 87.81b 90.25b 924la
- % R 85.71b 81.32d  82.2e 100a 93.46b 94.74eb 88.49ed 100a 87.78b  90.22d 100a 93.15a 94.52a 92.37a
% E b 100a 84.3bc  87.44bc 100a  90.75cd 92.6bc  90.02bc 100a 91.43¢ 93.14c 100a 88.19b 90.55b 91.85ab
8 o * 66.67d 65.19g 65.48g 7778de 70.95h 72.31h 68.91 75¢ 71.94h  72.55g 655 82.88de 79.4f  76.13f
K _:8: LA 68.75¢  40.11j  45.64i 913b  80.87g 82.95f 9444k 66.67d 54.331 56.8k  60.57f 61.07) 6097 58.89k
ft’ Y 85.71b  58.88h  64.25j 100a  89.66de 91.24cd 77.73g 87.5b  69.281  72.93j 63.2e 63.451 63.4hi 68.17i
" & 100a: 93.3a 94.42a 100a  87.38¢f  89.9d 92.6a 100a 97.78a  98.23a 100a 77.0f 81.6e 89.92bc
% x% 100a 76.78¢  81.42e¢ 100a 60.36i 72.05h  76.74j 100a 84.54e  78.63e 100a 74.13j 79.3f 83.47de
E 2 e 100a 93.8la 95.05a ' 100a  87.58¢f 90.07d 92.26a 100a 95.82b 96.65ab  100a 88.5b 90.8b 93.73a
@) o * 100a 73.17f  78.53f 82.cd  88.13e 86.9¢ 82.72f 50e 78.06f  72.45j 55j 72.6j 69.8g 70.77h
_§ s 58.55¢  29.88l1 35.6j 100a 80.93g 84.74ef 60.171 33.33g 66.79j 60.1j 50h 68.46h 64.77Th  62.44j
< e 100a 77.66e  82.13e 100a 92.25bc 93.8ab 87.97d 40f 75.5g  68.12h  62.5¢f 82.45de 78.7f 734lg
L.S.D.gos% 3.242 2.559 2.287 4.58 2211 2.102 1.789 1.621 1.789 1.656 2.075 1.656 1.716 2.028

* Solo Sprayer ** Conventional Sprayer

**% Arimitsu motor Sprayer LE. =Initial effect ( effect after 2 days )

R.E. =Mean of residual G.E.= General mean M.T. =Mean of two sprayers
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ble (5): Effect of bio and chemical insecticides as % reduction in population density of common green as leacwing (Crysoperila carnea ) on vegetable crops by some spraying

techniques at El-Zarkia and EL-Eslah 30 villages

El-Zarkia village

EL-Eslah 30 village

g Insecticides Machines First spray Second spray First spray Second spray
LE. R.E. G.E LE. R.E. G.E. M.T. LE. R.E. G.E LE. R.E. G.E. M.T.
© 2 82.74ah  65.7b  691lab 78.79de 13.7¢  72.85ef 70.98d 100a  88.72c  90.79¢ 100a  84.12e 87.29d 89.4bc
o L 82.88ab 63.19bc 67.13b 76.94e 65.94f 68.14gh 67.64e 100a  91.25b 93b 100a  67.38g  8l.1f  87.05¢c
§ < ke 84.15a 70.63a 73.34a 81.55cd 6691f 6994fg 71.64cd 100a  94.02a 95.2la 100a  88.35¢ 90.68c 92.95a
E x ' * 7325cde 51.32¢ S5.7de  69.25f 57.72gh 59.87i 57.79h 71.06g 62.87hi 64.5h  7134c 68.53hi 69.09i  66.8f
2 Lo 71.19de 49.2¢f S3.6e 68.26fg 66.05f 66.49h 60.05g 78.22e 68.44j 70.72g 439g 68.52hi 6361 67.16f
< ARk 7432cd  49.ef 54.0e  71.06f 75.55d 74.68¢ 64.37f 73.29f 6795g 69.01j 6522d 65.73] 65.63k 67.32f
© ¥ 71.39de 70292 70.51ab 81.63cd 68.88¢f 71.41f  70.96d 7091 77.98d 76.57¢ 100a  81.25f 85e 80.79d
s i 72.53cde 57.92d 60.84c 84.25¢ 60.26g 65.06h 6295f 79.66e 73.13e 74.44f 100a  86.52d 89.22c 81.83d
E < Rk 82.6lab 66.6cd 69.8ab 81.63cd 8227d 82.14b 7597b 83.02¢ 77.63d 78.7d 100a 96.1a  96.88a 87.79¢
S‘g " * 58.88h 37.39h 41.67gh 82.8cd S1.65) 57.761 49.42] 61.54i 58.4j 59.09j 100a 692h  7536h 67.23f
= _§ £ 67.65efg 38.39h 44.24fgh 70.6f 54.78hi S57.94i 51.091 55.56] Sl.6dk  52.42k 67d 5241k 5533m 53.88h
< rLk 63.21fgh 43.21g 4721f 65.7g 47.06k 50.79 49j 67.86h 61271  62.59i 67d 69.84ig 6738) 64.99f
o & 85.a 57.16d 62.73¢c 95.69b 85.12c¢ 87.23¢  74.98b 86b 9148  90.39¢ 100a  87.18c 89.73c¢ 90.06b
@ i 81.25ab ' 47.48f 54.23e 100a  89.48b 91.59b 7291c 81.63b 7236ef 74.21f 100a  81.17¢ 89.73¢ 81.97d
= < e 86.21ab 52.32e 59.1cd 94.88b 97.53a 97a 78.05a 84.92b 79.28d 80.41d 100a  91.47b 93.18b  86.8¢
g % * 68.18¢f 33.591 40.81h 91.64b 76.46d 79.5d 60.16g 71.05g 6427h 65.63h 7555b 77.84) 7737  71.5e
2 i 62.5¢h 51.65¢ 53.8¢  71.02f 5577hi 58.82i S56.32h 57.13j 48581 50291 60.8¢ 52.841 5444m 52.37h
< ok 77.78bc  36.88hi 45.06fg 83.44cd 52.08ij 58351 51.71j 79.99de 71.13f 72.88f 48.67f 46.61 47.0ln 59.55g
L.SD.gas 4983 3.534 4.149 3.88a  2.859 2.998 1..625 1.745 1.762 1.789 1.799 1.625 1.656  2.138

* Solo Sprayer ** Conventional Sprayer *** Arimitsu motor Sprayer I.E. =Initial effect ( effect after 2 days )

R.E. =Mean of residual G.E.= General mean M.T. =Mean of two sprayers
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Table (6): Spray coverage on ( cow pea ,eggplant and Okra) , land and contamination of applicator, targets-as produced under different spraying volumes and two insecticides
against some insects at El-Zarkia and EL-Eslah 30 villages.

Targets Cow pea Eggplant Okra
Insecticides On On On
Machines Droplets season  Onplant On land application Onplant  On land application Onplant  On land application
Solo VMD « 170 185 198 189 190 190 183 184 187
Sprayer N/CM? ' 32 4 0.0 39 2 2 38 5 3
22 Vfed. VMD - 179 191 197 194 198 199 186 188 188
N/CM? 37 6 0.0 45 5 3 47 6 2
o Conventional. VMD . 605 620 550 620 625 540 617 623 539
= Sprayer N/CM? 15 7 5 17 6 9 19 6 8
g 200 Vfed. VMD o 608 624 558 630 633 564 625 630 548
N/CM? ' 19 8 7 20 7 10 23 8 11
Arimitsu motor VMD . 164 170 160 183 186 170 177 179 176
Sprayer N/CM? 87 15 12 88 19 19 85 18 13
25 Vfed. VMD o 167 171 163 182 184 169 179 179 178
N/CM? 99 16 13 93 20 18 87 15 10
Solo VMD . 178 189 195 192 192 191 187 190 189
Sprayer N/CM? 31 5 35 3 3 33 4 3
22 Vfed. VMD2 o 183 192 197 195 197 193 191 193 192
N/CM 43 7 46 8 4 48 6 6
» Conventional. VMD . 635 650 650 650 655 650 642 647 630
g Sprayer N/CM? 14 6 4 16 5 8 17 6 7
S 200 /fed. VMD x 645 659 661 654 659 665 648 654 645
= N/CM? . 17 7 5 19 7 7 21 7 8
Arimitsu motor VMD N 167 179 173 187 190 17 182 184 180
Sprayer N/CM? 83 17 13 86 20 11 80 19 15
25 Vfed. VMD o 174 180 181 188 190 173 185 186 182
N/CM? 97 22 21 93 21 14 87 21 18

S}09SUJ QWO JSUIETY SOpIdI0asU] [EdTWAY)) Uk Ol Udamiaq SaIpnyg aAaneseduwo))

VMD-= volume mean diameter N/cm? = Number of droplet/cm” .
* El-Zarkia ** EL-Eslah 30.



Table (7): Percentage of deposit spray on cow pea ,eggplant and okra plants losses on land and contamination of applicator by different spraying volumes and two insecticides at El-
Zarkia and EL-Eslah 30 villages '

Targets Cowpea Eggplant Okra

% Machines Dropl g

9 0 [s) 0,

-2 achines roplets % % % % % Yo % % Y0 9%

2 2 on plant Loused on on application on plant LSS o on application on plant LOsSEsan on application

8 P Jand PP P land PP P land PP
Solo ¥ 88.9 11.1 0.0 90.8 4.6 4.6 82.6 10.9 6.5
Sprayer o
29 1/fed. 86.0 14.0 0.0 84.9 9.4 5.7 85.5 10.9 3.6

% Conventional. o 55.6 25.9 18.5 53.1 18.8 28.1 57.6 18.2 242

& Sprayer . «

S 2001 /fed. 55.9 23.5 20.6 54.1 : 18.9 27.0 _ 54.8 19 26.2
Arimitsu motor * 76.3 13.2 10.5 69.8 15.1 15.1 73.3 15.5 11.2
Sprayer ) e
25 1 /fed. 773 12.5 10.2 71 15.3 13.7 77.7 13.4 8.9
Solo ¥ 86.1 13.9 0.0 854 7:3 - 73 82.5 10.0 7.5
Sprayer e
29 1/fed. : 86 14 0.0 79.3 13.8 6.9 80 10 10

&4 Conventional. & 583 25 16.7 55.2 17.2 27.6 56.7 20.0 233

(o]

<  Sprayer o :

2 200 L/fed. 58.6 24.1 17.3 57.6 21.2 21.2 58.3 19.4 22.3
Arimitsu motor * 7%5 15 11.5 73.5 17.1 94 70.2 16.7 13.1
Sprayer e .

25 1/fed. 69.3 15.7 15 72.7 16.4 10.9 69.0 16.7 14.3

_* El-Zarkia ** EL-Eslah 30.
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Comparative Studies between Bio and Chemical Insecticides Against Some Insects 9e

Therefore, it is recommended to reduced the dosage for
low volume treatments in order to estimate correlation
between droplet distribution and the reduction
percentage. This phenomena agreed with Abd-Allah and
Ammar (2005) and Thomas and Alvin (1997).
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