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ABSTRACT 

 
Field experiments were carried out in an area of about 2 feddan planted with 

bean plants variety (Sakha 2 ) Vicia faba (L).during season 2014 in 12th December at 
Sakha  ,Kafr Elsheikh Governorate. The selected area was split into 7 plots including 
control plot. Primicarb was sprayed with the rate of recommended and 3/4 
recomended dose rate and one treatment left without spraying as control by using 
Hydraulic Knapsack sprayer (Solo) (22 L./Fed.), Economy Micron ULVA  sprayer (15 
L/Fed.) and Conventional motor sprayer (Wisconson) (400 L/Fed.) Data indicated that, 
all tested doses revealed significant negative influenced on Aphis fabae survival. The 
most effective is total recommended dose  followed by 3/4 recommended dose. It 
could be recommended to use these compound with LV spraying equipment with not 
less than (15L/Fed.).The data showed that Hydraulic Knapsack sprayer (Solo) was 
the pest equipment to control Aphis fabae on bean plants. The rate of performance of 
Solo sprayer was 10 Fed./day. It was the best equipment, but the lowest rate of 
performance was Wisconson motor sprayer since it could spray only 2.5 Fed./day. 
Keywords: Vicia fabae L., Aphis fabae, Primicarb,   LV,HV and Ground 

spraying techniques. 
 

INTRODUCTION 
 

Piercing and sucking insects are dangerous pests which infested bean 
plants and cause great hazards to it after short period of cultivation. In Egypt, 
majority of interest was directed to the type, dosage of insecticides used, 
while a lesser attention was given to the application methods. A comparative 
studies on the efficiency of certain ground sprayers was carried out by 
(Hindy, 1992) , who recorded significant variation in the spray deposit due to 
arrangement of the nozzles, spray technique and rate of application. The 
world attention was directed to minimization of spraying volumes and the 
costs of control pests which may be achieved by using a cheap and effective 
insecticide or using developmental ground spraying technique with low cost 
of application per feddan (Magdoline et al ,1992) and(Mathews,1992) . Also, 
Himel (1969) defined the optimum droplet size for spraying  insecticide as 
that, which gives best control results of the target insect with minimum 
insecticide and minimum ecosystem contamination. According to Bouse et 
al.(1986), Gohich (1983), Reichard et al.(1977) and Yates and 
Cowden(1985), the droplet size was a combined function of spraying 
equipment chemical formulation and ambient conditions.This work aimed to 
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determine the best equipment and rate of application controlling   fabae 
Aphids on bean plants under field conditions . 
 

MATERIALS AND METHODS 
 
Tested Compund:- 
1. Primicarb (Aphox®), 50% D.G. ,  50 gm/ 100L water. 
Spraying equipment tested on Bean plants:- 

Three ground application machines were selected to perform the 
scope of this work as follows: 
1. Economy Micron ULVA sprayer (15L./fed.) 
2. Hand held Hydraulic Knapsack sprayer (Solo) (22 L./fed.) 
3. Conventional ground motor sprayer (Wisconson) (400 L./fed.) 

The tested equipment could be represented according to the 
technical categorization mentioned in Table (1). Calculations of productivity 
and rate of performance were recorded as described by Hindy (1992). 
Execution of field experiments:- 
Arrangements of the experiments 

Field experiments were carried out during season 2014 on 12th 
December in private bean field located at Sakha District, Kafr Elshiekh  
Governorate. The bean cultivated with  variety of Sakha 2, the experiment 
was done under local meteorological conditions of 16°C average 
temperature, 60% average RH and 3 m/sec. average of wind velocity. The 
selected area of two feddans was split into 7 plots including control plot. The 
area of each plot was 6.8 kirats, four rows of Bean plants between treatments 
were not sprayed as barrier zones to avoid drift spray between treatments, 
spraying operations have not been done with any insecticides before 
execution the field experiment. The experimental field was sprayed with 
recommended and 3/4 recommended dose of Primicarb, and one treatment 
left without spraying as a control, respectively. In each plot twenty five bean 
plants were selected and remarked to define Aphis fabae adults numbers 
before and after spraying.     
Bioassay Procedure:- 

Field experiment was conducted in bean field highly infested with bean 
aphid  Aphis fabae, on plant. In order to evaluate the tested compounds on 
them, pre-treatment count was recorded before spraying at five marked 
plants for each treatment, and post-treatment count was recorded after 3 
days from treatment to determine the effect of the tested chemicals. 
According to Bakr et al (2014), the 2nd spray takes place after 15days from 
the 1st spray. 
Phytotoxic effect:- 

It was determined by recording any color change, leaf curling or 
flaming up to 8 days after spraying, according to Badr et al. (1995). 
 Calculation and data analysis: 
a. Reduction  Percentages of aphids in the field experiment was calculated 

according to the equation of  Henderson and Tilton(1955).  
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b. Statistical analysis of results according to SAS (1996) for Biological 
studies: Duncan’s for biological evaluation of insecticides in field. 

Calibration and performance adjustment of the tested equipment: 
- Collection and measurement of Spray deposit: 
Collection of spray deposit: 

Before spraying each bean treatment, a sampling line was constructed 
of five wire holder fixed in diagonal line inside each treatment to collect lost 
spray between plants; each wire holder top had a fixed water sensitive paper 
(Novartis Cards) on it, also, the water sensitive paper cards were put on five 
plants ; to collect the droplets deposit on bean leaves, were designed 
according to the method described by Hindy (1989). All cards were collected 
and transferred carefully inside paper. Involve all the data to the laboratory for 
measuring and calculating the number of droplets/cm² and its volume mean 
diameter (VMD) µm in all treatments.         
Determination of spray deposit: 

Number and size of blue spots (deposited droplets) on water sensitive 
papers (Novartis cards) were measured with a special scaled monocular lens 
(Strüben) ® (15X) Japanes lens. The volume mean diameter (VMD) µm and 
number of droplets in one square centimeter (N/cm²) were estimated 
according to Hindy (1992). 
 
Table (1): Techno-Operational data of certain ground sprayers applied 

on bean field during season (2014). 

 
 
 

 
 

Items 
Hydraulic 

Knapsack(Solo) 
sprayer 

Spinning 
disc 

ULVA 
sprayer 

Conventional motor 
sprayer(Wisconson) 

Type of atomization Piston pump+ 
pressure glass Rotary Mecanical Hydraulic 

Nozzle type Tx-4 One 
restirector Spray gun (hollow cone) 

Pump type Piston - Bean (Mechanical) 
Number of nozzles 4 1 1 
Pressure (bar) 4.5 - 20 
Spray tank (L.) 20 1+10 600 
Rate of application (L/fed.) 22 15 400 
Working speed (Km/h.) 2.4 2.4 1.2 
Swath width (m.) 3.5 1.5 2.0 wide angle 
Flow rate (L/min.) 4 ×0.180 0.180 2.5 
Spray height (m.) 0.75 0.5 0.5 
Type of Spraying Target in all sprayers 
Productivity * (fed./h.) 2 0.850 o.572 
Rate of performance*(fed./day) 10 6 2.5 
* Number of spraying hours = 6 hours daily. 
* Calculations of productivity and rate of performance after Hindy (1992). 
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RESULTS AND DISCUSSION 
 
Bioresidual activity of Primicarb with  3/4 recommended dose rate 
against Aphis fabae on bean plants:  

Efficiency of Primicarb with the rate of 3/4 recommended dose  
represented as mortality percentages after three days of treatments in  Table 
(2) the results indicated that, the general mean reduction percentages of two 
sprays in population of A.fabae adults was 81.5 ,95.5 and  69 using Economy 
Micron ULVA sprayer , Hydraulic Knapsack sprayer(Solo) and Conventional 
motor sprayer (Wisconson),respectively , the droplet sizes were 165, 175 and 
400-800µm and N/cm2 were 158, 165and 30 for 3/4  recommended dose 
sprayed with Economy Micron ULVA sprayer , Hydraulic Knapsack sprayer 
(Solo) and Conventional motor sprayer (Wisconson), respectively. 
 

Table (2):The relationship between droplet distribution obtained by the 
tested ground spraying equipment and the corresponding 
mortality of Aphis fabae, using the recommended and 3/ 4 
recommended dose of Primicarb on bean plants, during 
season (2014) at Kafr El-sheikh Governorate. 

Insecticide 
& dose rate 

Tested 
sprayer #VMDµm *N / cm2 

% Mortality 
Average 

(Mean Residual) 
Primicarb 
(37.5gm\100 
L water) 

Micron ULVA 165 158 81.5 
Solo 175 165 95.5 

Wisconson 400-800 30 69 
Primicarb 
(50gm\100 L 
water) 

Micron ULVA 160 170 91.5 
Solo 178 175 100 

Wiscoson 400-800 40 87 
#VMD = Volume Mean Diameter.  
*N / cm2 = Number of droplets per square centimeter. 
 
Bioresidual activity of Primicarb with total recommended dose rate 
against Aphis fabae on Bean plants:  

Efficiency of  Primicarb with total recommended dose rate  represented 
as mortality percentages after three days of treatments in Table (2) the 
results indicated that, the general mean reduction  percentages of two sprays 
in population of Aphis fabae adults were  91.5,100 and 87 using Economy 
Micron ULVA sprayer , Hydraulic Knapsack sprayer(Solo) and Conventional 
motor sprayer (Wisconson),respectively , the droplet sizes were 160 ,178 and 
400-800µm and N/cm2 were 170, 175,and 40   for recommended dose 
sprayed with Economy Micron ULVA sprayer , Hydraulic Knapsack  
sprayer(Solo), and conventional ground  motor sprayer (Wisconson),  
respectively. 
Relationship between lost spray on ground and the bioresidual activity 
of insecticide tested: 

Data in Table (3) showed that when the high volume sprayer used , 
from 30-40% of total spray were lost and average mean residual mortality 
reduced according to the reduction in the amount of insecticide remains on 
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plants ; the higest spray volume,the highest spray lost and lowest reduction in 
bean aphid. 
Economy Micron ULVA sprayer (15 L/fed) :  

Data in Table (3) showed that there was no significant difference 
between recommended and 3/4 recommended dose in the lost spray 
percentages which were 7& 8 % from the total spray volume in the case of 
3/4  and total recommended dose rate of Primicarb,respectively.Also,the 
results showed that no significant difference in percentages of A.fabae which 
were 81.5& 91.5% at same  doses, respectively. 
Hydraulic Knapsak  (solo) sprayer(22 L/fed):  

Data in Table (3) showed that there was no significant difference 
between recommended dose and 3/4 recommended dose in the lost spray 
percentages  (15.9 and 14.5 %)  from the total spray volume of 
Primicarb,respectively.Also, the results indicated that no significant difference 
in mortality  percentages of  A.fabae  adults ( 100 and 95.5 %)  at same 
doses, respectively. 

 
Table (3):Lost spray on ground, as produced by ground spraying 

equipment, using Primicarb  insecticide at total 
recommended and 3/4 recommended  dose against A.fabae 
on bean plants  during season (2014).  

 
Bioresidual activity of ground motor sprayer against Aphis fabae on 
bean plants:  

 Distribution pattern of spray droplets in case of using ground motor 
sprayer was very difficult to be determined. About 40% of sensitive paper 
cards which hanged at various parts were completely washed with spray 
solution. The rest of paper cards received 22.5% of spray droplets (VMD 400-
500µm)while 37.5% of large droplets (VMD ca 800 µm) felt on the ground. 
This means that large quantities of spray were lost to the ground and it 
became evident that such classical spray volumes in the field were 
problematic because of run-off causing a corresponding soil pollution and 
loss of product.Also,there was a negative correlation between the lost spray 
and the corresponding mortality . 
 
 

Insecticide & 
dose rate 

Tested sprayer & 
spray volume 

(L/fed.) 

*N/cm2 
of total 
spray 

droplet 

N / cm2 
droplets 

(on 
ground) 

%N/cm2 (ground) 
 x 100 ـــــــــــــــــــ

N/CmP

2
P 

(Plants+ground) 

% Mortality 

Average 
(Mean Residual) 

Primicarb 
(37.5gm\100 L 
water) 

Micron ULVA (15) 170 12 7 81.5 
Solo(22) 193 28 14.5 95.5 

Wisconson(400) 30 10 33 69 

Primicarb 
(50gm\100L water) 

Micron ULVA (15) 185 15 8 91.5 
Solo(22) 208 33 15.9 100 

Wisconson(400) 40 12 30 87 
*N/cm2 =Numberof droplets per square centimeter. 
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Relationship between the tested chemical, techniques, and the mortality  
percentages of Aphis fabae on bean plants:  
Bioassay Evaluation:  

To study the influence of compound and spraying techniques before 
and after application Abbot’s formula (1925), and Hendresson & Tilton’s 
formula (1955) were  adopted to calculate the reduction percentages in the 
population. Table (4) showed that, the percentages of reduction of A. fabae 
on bean plants affected by Primicarb  insecticide sprayed with certain ground 
application techniques during the season of (2014) using total and 3/4 
recommended dose. The rate of performance of Solo sprayer was 10 
Fed./day. It was the best equipment, but the lowest rate of  performance  was 
Wisconson motor sprayer since it could spray only 2.5 Fed./day. 
The following remarks and results were obtained: 
-There was no Phytotoxic effect on bean leaves after application treatments 
with pesticide there was no change in the leaves color, and no leaf curling or 
flaming up phenomena was happened in case of recommended dose and 
3/4  recommended dose.    

-There was a significant differences between both the distribution 
percentages of droplet sizes( LSD= 3.59  for equipment,3.6055 for levels 
and 7.2946 for doses) , for the droplets number/cm2 (LSD= 1.6861 for 
equipment,3.2483        for levels and 1.995 for doses) and for reduction 
percentages(LSD=4.2025 for equipment ,and 3.4313  for doses). 

Conclusion and Recommendation: 
Field experiment was carried out on infested area with bean aphids 

adults at early season on bean plants. For evaluation the field performance of 
Low-Volume spraying machines; Economy Micron ULVA sprayer (15 L/fed.), 
Knapsack sprayer (Solo) (22 L/fed.) and a High Volume Conventional ground 
motor sprayer (Wisconson) (400 L/fed.); to spray Primicarb with total and 3/4 
recommended dose. A satisfactory coverage was obtained on bean plants, 
the droplet spectrum was obtained in field experiment was agreed with the 
optimum droplet sizes which mentioned by Himel (1969), in case of low 
volume equipment. 

The best obtained result was Solo sprayer( 22 L/fed.) as spray volume, 
178 µm and 175 droplets/cm2 and the lost spray on ground was5.9%. 
Primicarb with total recommended dose revealed the best bioefficiacy results 
with the three tested sprayers,also best bioefficiacy obtained  results with 
Solo sprayer (22 L/fed.) for both doses, and these results agreed with Hindy 
et al. (2004) ,Genidy et al. (2005) which recommended KZ oil and 
Pyriproxyfen followed by Agerin using low volume spraying because of 
reducing the time lost in process filling the machines, improve the 
homogeneity of the spray solution on the plant leaves and saving the lost 
spray on the ground,these  results also in agreement with Bakr et al. (2014) 
they recommended by using Profenofos followed by Pyriproxyfen and 
Spinosad with Agromondo sprayer(20L/fed.). 
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Also , the lowest spray volume ,but the lowest percentage 8% of lost 
spraying between plants occurred by Economy Micron ULVA(15L/fed.) and 
gave 91.5% , this results was agreed with Hindy et al. (1997) , who 
mentioned that, there was a positive relationship between rate of application 
and lost spray on ground. 

It could be recommended to use Primicarb with total recommended 
dose followed by 3/4 dose rate with low volume (LV) spraying equipment with 
not less than (15L./fed.) which revealed successful results. There was a 
negative complete correlation  between (VMD) and the mean residual of 
mortality of A.fabae while there was a positive complete correlate between 
N/cm² and the mean residual of mortality A. fabae of in all treatments. 
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باس�تخدام مبی�د  م�ن الف�ول مكافح�ةلرض�یة الأرش ال�لات ا نشاط الاث�ر الب�اقى ل�بعضدراسة 

 فى مصر البلدي على نبات الفول البریمبیكارب
 2 محمد سلیمان هلیلى عباد و 1رحاب عبد المطلب عبد المقصود 

 الجیزة –الدقي  -معھد بحوث وقایة النباتات ،قسم بحوث تكنولوجیا الرش  -1
 الجیزة –الدقي  -، معھد بحوث وقایة النباتات وث دیدان اللوزقسم بح -2

 
  ) أثن��اء موس��م 2س��خا (  ص��نف ف��ول بل��دىمزروع��ة  ف��دان 2أجری��ت التج��ارب الحقلی��ة ف��ي مس��احة 

 )7( . ت��م تقس��یم المنطق��ة المخت��ارة ال��ى (مص��ر) محافظ��ة كف��ر الش��یخ – ف��ي س��خا دیس��مبر 12ف��ي ی��وم  2014
باس�تخدام ث�لاث الجرع�ة الكامل�ة  4\3الكامل�ة وبریمیك�ارب بالجرع�ة مبید تم رش . و  معاملات شاملة الكنترول

ف�دان) \لتر 22ولو (ص�ف�دان) والرشاش�ة \لتر 15ھى الرشاشة الاقتصادیة میكرون اولف�ا (و أرضیة معدات رش
 . یاوتم رش جمیع المعاملات رش ھدف فدان)\لتر 400موتور الرش التقلیدى ویسكونسون (و

ب��الات ال��رش  حش��رات م��ن الف��ول ت��أثیر س��لبي عل��ىخف��ض و احقق�� الجرعت��ان أن ك��لا أوض��حت النت��ائج
ف�دان) افض�ل النت�ائج م�ن حی�ث \لتر 22ولو (ص�أكث�ر كف�اءة وحقق�ت الرشاش�ة  نت الجرعة الكامل�ة. و كا الثلاث
بریمیك��ارب . و م��ن ذل��ك یمك��ن التوص��یة باس��تخدام  ة واحج��ام القطی��رات والتغطی��ة عل��ى س��طح النب��اتءالكف��ا

فدان) والحصول عل�ى \لتر 15باستخدام معدات أرضیة ذات حجوم رش قلیلة التي لا تقل عن (لجرعة الكاملة با
نتائج مكافحة مرضیة مع تحقیق وف�رة ف�ى كمی�ات المی�اة اللازم�ة للف�دان و تقلی�ل الفاق�د م�ن ال�رش الأرض�ى ب�ین 

 . مقارنةً بموتور الرش الأرضى النباتات
ی���وم بینم���ا حق��ق الموت���ور الارض���ى \ف��دان  10 ص��ولو اعل���ى مع���دل كف��اءة ق���دره حقق��ت الرشاش���ة و

 . فدان /یوم 2,5 ویسكونسون اقل معدل كفاءة فى الرش وقدرھا
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  Table(4):Reduction percentages in Aphis fabae affected by Primicarb insecticides sprayed with certain ground 
equipment during the season (2014), using the total recommended and 3/4  recommended dose .  

Equipment 
treatment 

Counted 
larvae before 

treatment 
% Reduction after 3 days of 

1st spray 
Counted 

larvae before 
2nd spray 

% Reduction after 3 days 
of 2nd spray 

General mean 
reduction % of 

two sprays  

          

               

Primicarb    
37.5gm 31 34 28 C R% C R% C R% C C C C R% C R% C R% R% R% R% 

6 81 3 91 11 61 17 15 30 3 82 0 100 7 77 81.5 95.5 69 
Primicarb 50 
gm/100Lwate 29 33 35 5 83 0 100 9 74 13 12 19 0 100 0 100 0 100 91.5 100 87 

Untreated 33 30 32 32 - 29 - 32 - 14 16 12 14 - 15 - 12 - - - - 
C= count of life larvae after treatment    R= % Reduction of larvae 

 


