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ABSTRACT  

 

 Three natural materials were used as additives (capsicum, garlic and 

boiled linseed oil) to profenofos for improving its efficiency aganist adult 

stage of whitefly, Bemisia tabaci and aphids, Aphis gossypii on leaves of 

squash plant under field conditions. Each additive was used alone at the 

concentrations of 1.5, 2.5 and 3.5 %. The concentration of 2.5 % of each 

additive was also applied in combination with the half recommended field 

rate of profenofos. All treatments were compared to profenofos at the 

recommended rate (750 ml in 200 liters of water / feddan) and its half rate 

as well as to the untreated check. Two experiments were carried out on 

August and November months (2005), with mentioned treatments. Data 

indicated that the combination of natural materials with profenofos 

concentration (2.5 %), their mixed with half recommended rate of 

profenofos, achieved excellent efficiency for controlling whitefly and 

aphids, and obtainable initial effect > 70 % and > 40 % as residual effect, 

respectively. On the other hand, their effectiveness achieved equal, slightly 

higher or less than the insecticide when used at the recommended rate. 

Repeated use of 1.5 % of capsicum or garlic offered valuable efficiency 

more than the half recommended rate of profenofos against the two tested 

insects. Generally, boiled linseed oil was less efficient and reachable < 70 % 

and < 40 % as initial and residual effect, respectively. 

 

Keywords: Natural additives, profenofos, Bemisia tabaci, Aphis gossypii, 

squash. 

 

INTRODUCTION 

 

For a large percentage of the human population of our planet, vegetables 

are the major constituent of the diet, providing fibre, protein, minerals, 

vitamins and fluids. In countries with rapidly increasing populations, 

vegetables form a renewable source of protein, preferable to animal protein 

in term of efficiency of production. In more affluent countries, a recent trend 

toward a healthier life – style has stimulated a greater dietary use of 
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vegetables (Potter and Olthof, 1993). Squash (Cucurbita maxima) is one of 

significant vegetable crops of considerable value (Zeven and de Wet, 1982 

and FAO, 1986). Whitefly, Bemisia tabaci (Gnnadius) is considered one of 

the key pest that attack vegetable crops. Moreover, it is also considered the 

most important Aleyrodid victor of plant viruses (Bird and Maramorosch, 

1978), such as squash leaf curl and lettuce infection yellow viruses, which 

incite several diseases in lettuce and cucurbit crops (Cohn et al., 1983; 

Brown and Nelson, 1986 and Duffus et al., 1986) The whitefly has become 

resistant to most classes of insecticides currently registered for control 

(Prabhaker et al., 1985). Among alternatives; plant oils are safe, low in cost 

and local in production. They are effective against some serious pests 

attacking legume and field crops such as whitefly and aphids (Kazem, 

2004).  

 

The aim of the present work could be illustrated to evaluate either some 

natural materials alone or in combination with the insecticide, profenofos 

for controlling Bemisia tabaci an Aphis gossypii on leaves of squash plant 

under field conditions. 

 

MATERIALS AND METHODS 

 

1. Materials used: The following materials used, their functions and 

supplement: 

A) Capsicum and garlic were supplied from local markets.  

B) Linseed boiled oil (botanical fixed oil), was extracted from linseed 

plants seeds using pressing method (Raw oil), commercial oil (Pure 

oil) and seeds were obtained from local markets. 

     C) Polyethylene Glycol (PEG), was used as surface-active agent, was    

provided by the Egyptian Company for Starch, Yeast and 

Detergents, Alexandria. 

     D) Xylene was used for improvement the emulsification, was provided 

by El-Nasr Co., for Manufacturing Coke and Chemicals, Egypt. 

 

2. Natural materials preparations: One hundred grams of capsicum and 

garlic, each was added to 300 ml xylene, as stock solution. 11 ml from each 

stock was taken to 9 ml of (PEG). Addition of 15, 25, and 35 ml / l of water, 

represent concentrations of 1.5, 2.5 and 3.5 %, respectively. While the 

boiled linseed oil prepared by mixing 11 g of xylene, 9 ml of PEG and 80 

ml of boiled linseed oil, where 15, 25 and 35 ml / l, represent 1.5, 2.5 and 

3.5 % concentrations. On August experiment, water irrigation was used as 
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dilution water of spraying, but on November experiment, dilution water was 

(100 g of capsicum and garlic were boiled in 4.5 liters of water).    

   

3. Natural materials applications: The insecticidal efficacies of local 

materials alone or additives combined with insecticide were determined 

against whitefly and present aphids infested squash leaves. Spraying 

different concentrations of plant oils alone or mixing with profenofos  

(Table 1), at highly infected squash leaves with adult stage of whitefly and 

aphids  at  Menia  El-Kameh,  Sharkia  Governorate,  Egypt.  Squash  plants  

 

Table (1): The experimental oils and profenofos dilutions in knapsack 

sprayer calculated from the rate per feddan.     

 

 

cultivated in the first experiment on August 12, 2005, while the second was 

on October 25, 2005. Treatments were applied by knapsack sprayer 

furnished with one nozzle boom at 200 liters of water / feddan, 3 weeks 

after planting when the plants developed to the 3-6 leaves per plant. The 

spray was directed from each side of the plant parallel to the ground to 

obtain under leaf coverage, each leaf per plant was turn the upside down by 

hand and coverage the leaf with spray solution. Each Treatment was applied 

in 1 / 100 feddan, in three replications. The number of adults per plot was 

estimated before spraying and after the intervals of 1, 3, 5, 7 and 11 days 

from spraying. Whitefly (Bemisia tabaci) adults on plants in each treated 

Material Rate / Feddan 

in 200 liters 

water 

The equivalent 

dilution in 1 liter 

Capsicum and Garlic 

1.5% 

2.5% 

3.5% 

 

3 kg 

5 kg 

7 kg 

 

15 ml 

25 ml 

35 ml 

Boiled linseed oil 

1.5% 

2.5% 

3.5% 

 

3 kg 

5 kg 

7 kg 

 

15 ml 

25 ml 

35 ml 

Profenofos 72 % EC  

(field rate) 

750 ml 

 

3.75 ml 

 

Profenofos  72 % EC  

          (half of field rate) 

380 ml 1.9 ml 
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plot with the untreated one were counted on undersides of 25 leaves per 

plot. Leaves were chosen randomly in the morning before flight activity 

occurred. In all studies, adults were counted visually by gently turning over 

leaves and recording numbers of the undersides of leaves. Numbers of 

present aphids (Aphis gossypii Glover) estimated on squash leaves, which 

were tagged, and sprayed. One day later, the percent of surviving aphids 

estimated in the field. 

 

The pesticidal efficiency was calculated as a percent of reduction 

occurred in the population of each pest as a result of treatment according to 

Henderson and Tilton (1955). 

 

% of Reduction = (1 – Cb / Ca X Ta / Tb ) X  100 ---(1) 

 

Where Cb = mean alive number of pest / leaf in untreated before spraying. 

           Ca = mean alive number of pest / leaf in untreated after spraying. 

           Tb = mean alive number of pest / leaf in treatment before spraying.  

           Ta = mean alive number of pest / leaf in treatment after spraying. 

 

The initial effect of treatments was calculated according to Abbott’s formula 

as follows: 

 

 Initial Effect = 100 X Cb – Ta / Cb  -------------------------------------------------(2) 

 

Where Cb = mean alive number of pest / leaf in untreated before spraying. 

            Ta = mean alive number of pest / leaf in treatment after spraying.  

 

Recording any colour change, curl or flamming on leaves inspected 

phytotoxicity on squash plants in field plots. Each experiment included 

eleven treatments (Table 1), in addition to untreated check. Application of 

each treatment was done as foliar spray on squash plants, 2 weeks after 

growing. A randomized complete block design with three replications was 

used, with a plot area of 20 m
2
 (4 x 5 m). Residual effect expresses the 

calculation of reduction percentages for all days of insect counting after 

spraying except the first day (initial), while general effect was estimated for 

all days of insect counting after spraying (equation 1).  
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Statistical analysis: Data were subjected to analysis of variance procedures 

and Duncan’s multiple range test (p ≤ 0.05 level of significance) to separate 

the means (Duncan, 1955). 

 

RESULTS 

 

The purpose of two conducted experiments was to investigate the 

benefit of (spraying natural materials), insecticide and their mixture on the 

reduction percent of studied insects (whitefly and aphids). According to 

Ministry of Agriculture recommendations for evaluation of natural 

materials, the successful material should gave initial effect > 70 % reduction 

and residual effect > 40 % reduction. The plant oils are also considered 

natural materials; therefore the obtained results will be discuses according to 

this rule. 

 

Capsicum, garlic and linseed boiled oil were used alone at 

concentrations of 1.5 %, 2.5 % and 3.5 % as well as the combination 

between the ½ rate of profenofos and 2.5 % of natural material. Those 

treatments applied to squash plant leaves for controlling whitefly adult stage 

and aphids, in compared to alone profenofos at the recommended rate and ½ 

rate in addition to the untreated check. The effect of the mixture and natural 

material alone, as well as the insecticide and their residual activities against 

whitefly and aphids in field are shown in Tables (2, 3, 4 and 5) and Fig. (1, 

2, 3 and 4).   

 

In respect to capsicum against whitefly on August (Table 2 and Fig. 1), 

data revealed that concentration (2.5 %) mixed with the ½ recommended 

rate gave more efficiency (94.8 % for initial effects) equaled the 

recommended rate, but more than the ½ rate (78.6 %). This treatment 

exceeded recommended (34.2 %) and ½ recommended rate (58.2 %) in their 

residual effect, it was 68.9 %. Three concentrations used alone are 

considered successful, where it gave initial effect more than 70 % reduction 

and residual effect (66.0, 47.0 and 68.9 %), therefore 1.5 % concentration 

considered the best in both initial and residual effect. On November, (2.5 % 

+ ½ rate), recommended and ½ recommended rate offered 100 % initial 

effect and 94 % residual effect. Alone concentrations (1.5, 2.5 and 3.5 %) 

gave initial effect (95.4, 94.8 and 78.8 %) and residual effect (82, 73 and 35 

%), respectively. So, concentration of 1.5 % was also the best (Table 4 and 

Fig. 3). For controlling aphids on August, (Table 3 & Fig. 2) showed that 

the treatment of combination of capsicum and profenofos presented initial 
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effect 100 % reduction, equaled to recommended and ½ recommended rate, 

and enhanced the residual effect 59 % reduction compared to 88 % for 

recommended rate and 6 % for the ½ recommended rate. About alone 

concentrations, it offered excellent control (75.3, 100 and 100 %) for initial 

effect and (83, 71 and 59 %) for residual effect, respectively, consequently 

concentration of 1.5 % still the most excellent. On November, all different 

treatments achieved the same initial effect (100 % reduction) and residual 

effect more than 85 % reduction. For that reason, the concentration of 1.5 % 

is the best evidently (Table 5 and Fig. 4). Concerning to the garlic as an 

additive for controlling whitefly on August, data in Table (2) and Fig. (1) 

indicated that the garlic 2.5 % + ½ rate of profenofos enhanced initial effect 

(86.8 %) reduction, more than the ½ rate (78.6 %). But, its residual effect 

decreased and reached 30.7 % less than 58.2 % of ½ rate alone, This effect 

similar to the recommended rate, which gave 100 and 34.2 % initial and 

residual effect. Regarding alone concentrations of garlic, the concentration 

of 1.5 % was not useful, but concentrations of 2.5 and 3.5 % were very 

effective, and gave (84.4 and 94.5 %) initial effect, and (70.9 and 83.9 %) 

residual effect. Hence concentration of 2.5 % considered is the best. On 

November, data from Table 4 and Fig. 3 proved that treatment of garlic 2.5 

% + ½ rate of profenofos offered initial and residual effect (94.1 and 77 %) 

equaled to alone complete rate and better than alone ½ rate. While alone 

garlic concentrations failed in their residual effect except the concentration 

of 2.5 %. For controlling aphid on August (Table 3 and Fig. 2), all 

treatments gave maximum initial effect (100 % reduction). In respect to 

residual effect, all treatments gave more than 80 %, except the concentration 

of 1.5 % it offered 59 % reduction. Therefore, 2.5 % concentration was 

considered the best.  

 

On November, data from Table 5 was the same with the result obtained 

on August experiment. Regarding to the boiled linseed oil against whitefly 

on August, treatment of boiled linseed oil 2.5 % + ½ rate of profenofos 

decreased initial effect (47.4 % reduction) as of alone ½ rate of profenofos 

(78.6 %). Boiled oil concentration of 3.5 % offered 85.9 and 90.3 % 

reduction in initial and residual effect, respectively (Table 2). On 

November, although the combined treatments was effective, but decreasing 

the initial and residual effects. All concentrations alone failed in both initial 

and residual effects, except the concentration of 1.5 % (Table 4). For 

controlling aphid on August, boiled oil at 2.5 % + the ½ rate of profenofos 

gave 100 % initial effect and equaled with alone recommended and ½ 
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recommended rate, and concentration of 1.5 % alone, and gave 89 % 

residual effect more than that of profenofos alone (½ recommended rate). 

Concentration of 2.5 % was considered the optimum (Table 2). On 

November, all treatments offered 100 % reduction for initial and residual 

effect. 

  

DISCUSSION 

 

For integrated pest management, capsicum, garlic and the boiled linseed 

oil were used to evaluate their efficiency against B. tabaci and A. gossypii 

by calculation their percent reduction in population density at different post 

treatment times, and to protect both the environment and natural enemies 

when the squash plant became resistant to the insects.   

 

Data indicated that the mixture of natural materials (each at 2.5 %), with 

½ recommended rate of profenofos, were achieved superior efficiency in 

controlling whitefly and aphids, and obtainable initial effect > 70 % and > 

40 as residual effect. Also, achieved equal, slightly higher or less than the 

insecticide alone when used at the recommended rate. There are many 

reports supported our findings, Abo-Sholoa (2000) who found that most 

alternative materials (mineral oil, jojoba oil, detergent, sulpher, Vertemic, 

Evisect, Bio-fly, Ecotech, MVP11) were failed to control pink bollworm 

except natural oil 97 %: is a blend of vegetable oil, emulsifiers and 

antioxidant, at rate of 2 liter / fed., which gave acceptable effect on P. 

gosspiella comparing with half the recommended dose of conventional 

insecticides. Also, Mourad et al. (1994) noted that the combinations of 

modified vegetable oil with malathion, primiphos-methyl, lambada-

cyhalothrin and carbosulfan as well as the combination between Tar oil and 

carbosulfan at half the recommended concentrations produced above   90 % 

mortality. The mortality was further improved when modified vegetable oil 

was mixed with carbosulfan at the lower concentration (97.5 %). In 

addition, Nassef, (1999) reported that the plant – derived oils were used at 

concentration of 50 ml / L (cotton seed oil, sunflower oil, corn oil and 

linseed oil), are considered to be new promising approaches for suppressing 

the population of whitefly in cotton fields. Moreover, Butler et al. (1993) 

who found that number of living green peach aphids on cotton plants were 

significantly reduced for 7 days following application of 5 % cotton seed oil 

alone, 5 % cotton seed oil plus 2 % safner. Numbers of aphids on collard 

plants treated with raw cotton seed oil sprays were reduced 86 % on day 16 

after application, which was better than any of the other treatments. 
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Concentration of 1.5 % alone of capsicum or garlic offered valuable 

efficiency more than the profenofos alone at the ½ recommended rate 

against the two tested insects. Generally, boiled linseed oil failed and 

reachable < 70 % and < 40 % as initial and residual effect, respectively. 
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