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ABSTRACT 
 
 This study aims to evaluate the efficacy of five measures; including the release of two strains of 
Trichogramma, Bacillus thuringiensis (B.t.), Sweetened B.t and the environmentally friend insecticide (Tracer®), 
to manage the grape moth, Lobesia botrana  that infested the grape vines c.v. ʺThompson seedless ʺ in Egypt  
severely during the two successive years of 2011 and 2012.In concern to the release of the worldwide, 
Trichogramma evanescens Westwood, the mean total grape yield ranged from 8.00 to 14.00 ton/fed and from 
6.90 to 11.9, in respect to the two seasons and the mean infestation percentages  fluctuated between 50.00 and 
16.14; 43.48 and 21.01  in sequence for the same years. The corresponding grape bunches loss percentages 
averaged from 21.43 to 6.91; 18.63 to 9.00, respectively for the same periods of this study. Whereas, it was 
noticed that in releasing the indigenous T. bourarchae was more effective than T. evanescens in reducing all the 
above mentioned grape yield particularly. Applying Bacillus thuringiensis (B.t.) and /or adding sugar as a 
stimulant to improve yields reduced the infestation and the crop loss percentage. However, Bacillus 
thuringiensis mixed with sugar which overweighed the use of Bacillus thuringiensis alone. Although Tracer® 
provided good harvest in both years, but unfortunately it affected the grape berries components rather than the 
other treatments. Control plots indicated 48 and 50% infestation, with very low yield compared with the other 
five trials to manage the assigned insect pest. For the first time world wide economics and profits were 
computed taking into account the whole market sale, the total control costs and the gross income to decide the 
most profitable treatment for the table grape growers under the Egyptian conditions. It was found that the mean 
(L.E.) profits / fed were arranged in a descending order as follows: 513.28, 504.78, 500.82, 470.95, 397.25 and 
0.00 for Trichogramma  bourarachae, Trichogramma evanescens, Dipel- 2x®, Bacillus thuringensis + sugar, 
Tracer® and control  in respect in 2011. The corresponding values in the year 2012 were 453.85, 445.58, 427.18, 
377.00, 349.18 and 0.00 for Trichogramma  bourarchae, Bacillus thuringensis+sugar, Dipel- 2x®, 
Trichogramma evanescens west wood, Tracer® and control  in respect. The obtained results were analyzed and 
discussed in the text.  
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Introduction 
 
 Cultivation of grape vines, Vitis fenivera in Egypt goes back to many thousands of years ago. The earliest 
evidence of their presence was testified by drawings on the ancient walls of the pharaoh's tombs and temples.  
 Grapes are the suitable fruits for growing in the arid and semi-arid zones; especially in the new reclaimed 
soils of Egypt .Grape fruits of pharaohs were red in colour, without mentioning to the variety (Gouch, 1913).The 
archeologists and scientists during their spontaneous work for the past thousands of years, indicated that the 
European vines were first cultivated in the southern areas of Caucasia and the lands located south the black sea 
in Russia. Thereafter, cultivation extended from Iran, France, and Germany to the Middle East. 
 Grape berries have high nutritional values for human beings as they contain minerals, i.e Iron, Potassium, 
Phosphorous, Copper, Manganese, Calcium, Magnesium and Zinc, in addition to considerable amounts of 
vitamins and fibers that have medicinal properties. 
 Table grape is well known as a summer fruit in Egypt. The tortricid moth, Lobesia botrana (Den & Schiff) 
is a key pest of vineyards (Vitis Vinifera ) in many countries worldwide. The moth is prevalent over a wide area 
in Europe and the Middle East (Louis and Schirra, 2001) and it breeds three generation per year in Egypt. L. 
botrana causes considerable loss in the yield of grape. The first generation larvae feed on buds, flowers and 
inflorescences tied with silk (called glomerules). The second generation shows up at the last week of May and is 
well-known  under the name (sourly worm) as larvae infest sour berries that prevent their maturation .The third 
generation strikes the matured clusters and therefore, named (sweet worm) (Hillebrand and Eichnorn,1988) 
 The damage of the grape yield lies in two folds, direct damage feeding larvae on both sour and mature 
berries and indirect damage by the fungi, Botrytis cinerea and bacterial growth, which economically affect the 
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value of grapes. On the other hand, the heaviest damage is in the second and in the third one; the ability of 
comporting damage is very difficult (Seaman et al., 1990 and Ibrahim, 2004). 
 Several authors stated that the expansion of using the conventional insecticides presumably lead to the 
insect resistance, cross resistance and to change the balance among insect pests and their natural enemies, 
therefore many investigators tended to use the biological agents as safe to the environment. 
 Biological control is a possible future strategy against L. botrana (Roehrich and Boller, 1991). Among the 
biological agents the egg parasitoids, especially Trichogrammatids attracted more attention to mass rearing and 
releasing. They have reduced moth populations from 80 to20 % depending upon trials and sites (Roehrich and 
Boller, 1991;Barnay et al.,(2001);El-Wakeil 2007 and El-Wakeil et al., 2008).Another biological control agent 
is the use of the entomopathogenic bacteria, Bacillus thuringiensis (B.t.), which has been recommended in IPM 
strategies for the vineyards against the studied key pest 
 The present work has been undertaken to fill in some of the lacunae with the following objectives (a) to 
evaluate Trichogramma spp. as biological agents, (b) to study the effect of another bioagent Bacillus 
thuringiensis and its mixture with a feeding stimulant (sugar) on L. botrana ,(c) to show the activity of Tracer® 
as eco-friendly compound to the environment against the grape moth, (d) to demonstrate quantitative as well as 
qualitative yield losses and (e) to calculate profits that would be gained by grape growers .Results would 
indicate and answer the questions: what is the basic information about the relationship between control measures 
and the pest needed ?How is it found ? and What are the benefits to the grape growers ?  
 
Materials and Methods 
 
A- Extermination: 
  
 Two successive investigations were carried out at Nubaria region 75km S.W. Alexandria city, Egypt, in the 
two years 2011 and 2012. Eight feddans (4200m2,each) of a commercial vineyard were planted with the mid –
season cultivar of grape “Thompson seedlessˮ. Each feddan included 720 vines of 15 years old, that were 
installed according to the crane-wire training system. 
 The experimental area (4200m2) was divided into six plots (sites) of 700 m2, each .The plot included 120 
vines. Five treatments plus (T6) as a check were initiated as follows: 
T1: Four times inundative release of the worldwide known, Trichogramma evanescens Westwood , at the rate of 
30 cards (1cm2, each )/ Fed . 
T2: Four times inundative release of the indigenous, Trichogramma  bourarachae (Bintureau & Babaula), at the 
rate of 30 cards (1cm2, each )/ Fed . 
 The release of the Trichogramids was according to the recommendation of the International Company for 
Bioagriculture 
T3. Four sprays with Dipel -2x® var kurstaki at the recommended rate of 1/2 kg/ Fed in 200L. water 
T4. Four sprays with the reduced Bacillus thuringensis 1/4 kg mixed with 1/2 kg sugar in 200 liters water. 
T5: Three sprays of the natural insecticide Tracer® containing Spinosad (A&D) at the rate of 250cm2 /400 L. 
water/Fed 
T6: acted as control (check). 
 Treatments in both years of this study were selected randomly within the vineyard, at a distance not less 
than 50m apart to prevent any interference effects among the assigned treatments. Each treatment was replicated 
three times. 
 
B- Sex Pheromone Traps: 
 
 Timing of the release of the egg parasitoids was determined according to moth detection and monitoring by 
the use of the sex pheromone traps as recommended by Nasserzadeh and Bassiri (1994). 
 The traps with their capsules (dispensers) were produced by the plant protection institute, ARC. Dokki, 
Giza, Egypt. They were hung in the middle of the vines at a height of 1-1.5 m. Traps were installed adjacent to 
the peripheral lines of vines, representing the cardinal direction of the vineyard at a rate of 2 traps/Fed.; that 
means 8 traps were used. Sticky traps were changed every 15 days .Traps were set up on the 20th of March every 
year (Beskrovanaya and krivoshchenk, 1984). 
 
C-Trichgramma spp. Treatments: 
 
 Cards (1.00cm2) each with 1500 parasitized eggs were obtained from the international company for 
bioagriculture, Giza, Egypt. Five cards were hung on randomized selected five vines at 12m apart, to cover 
almost the entire area of the plot. Cards of egg parasitoids were hung in the afternoon. Parasitoids were utilized 
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after 7 days of detecting L. botrana males and were used starting from the 8thtothe 10th of April till the 3rd and 
the 5th of June in 2011 and 2012 in respect. 
 
D-Bacillus  thuringiensis and B.t. + sugar: 
 
 In the treatments of this bioagent against  larvae of L. Botrana. Dipel®-2x alone was first mixed well as dry 
components in a 10 liter/ bucket, followed by adding water gradually under continuous stirring .The same 
procedure was adopted in the case of Dipel®-2x  plus sugar . After preparing such solutions, they were poured 
into 200 Liters tank of the spraying machine .The sprayed materials were directed only to the grape bunches 
hanging down from the vines to save cost and materials (Barani et al., 1997) 
 
E- Insecticidal treatments: 
 Tracer® was sprayed at a rate of 250cm3/ 400 liter water /fed using a motorized sprayer. Spraying was 
conducted either in the morning or in the afternoon .Spraying was done after 10 days from applying the tested 
bioagent. 
 
Appraisal of grape yield losses: 
 
1. Quantitative loss: 
 
 Harvesting grapes was performed twice starting from the last week of June and ended in the third week of 
July. 
 In each harvesting time, bunches were sorted out into healthy and infested ones. Weights of both bunches 
were recorded. Quantitative loss was computed in terms of Egyptian pounds (L.E.) according to the following 
equation: 

% ���� =
A × HWS − B × TWS

C
 × 100 

 
A= infested yield (kg) 
HWS= healthy whole sale (price) L.E 
B= infested yield (ton) 
IWS= infested whole sale 
C= Total yield (healthy and infested × whole sale of healthy crop) 
Moreover, infestation percentage was computed according to the formula: 

 
 
2. Qualitative loss: 
 
 Some properties of grape fruits, i.e total soluble solid (T.S.S.),%sugar and some vitamins and also some 
minerals were analyzed in Noubariya lab. for agricultural analysis, Noubariya City according to the methods of 
AOAC, Patricia (1995) to show the effect of all the studied bioagents and the natural insecticides.  
 
Results and Discussion 
 
 The observation indicated that the key insect pests reduce crops, undoubtedly predates recorded history. 
Various "guess mates" have been made roughly by the administrators. Strickland  and Bardner (1967) disclosed 
different scientific techniques for the appraising losses. Thereafter, considerable experiments have been 
conducted worldwide. 
 In Egypt, assessment of the yield loss is still in its infant stage. Reasons were due to (a) finding out the pest 
infestation that justifies control expenditures,(b) poor knowledge about the response of host plants and their 
phonological stages to the insect pests injury and damage besides (c) little deal yet regarding the relationship 
between the damage inflicted by the insects and host physiological mechanisms . 
 So, focusing on quantitative and /or qualitative losses are useful indices for any appropriate integrated pest 
management (IPM). 
 
Mean grape yields of the treatments: 
 
 Data listed in tables (1&2) revealed the following results. The mean total grape yield , referred to 
14000.00,14000.00,13000.00.14100.00.14160.00 and 8000.00 (Kg)/Fed., inrespect , for T1,T2,T3,T4,T5 and 
control in the first year of 2011.whereas, the means were 11900.00, 14010.00, 14080.00, 12910.00,13350.00 



Middle East J. Agric. Res., 1(4): 12-19, 2015  

15 

and 6900.00(Kg)/Fed. for the same treatments in sequence , for the second year of 2012. Although, T4 showed 
greater mean total yield than T3, but the infested bunches in the treatment B.t. + sugar (T4) was significantly 
higher than spraying B.t alone. This could be explained as : sugar enhanced the growth of the fungus as reported 
by Mondy and Corio-Costat (2000). But in the second season, Fungus growth was not observed. This might be 
due to the fact that the number of larvae that infested bunches were lesser than those in the first year and or due 
to the decrease in the microclimate especially the R.H Within the assigned vineyard. 
 In general, it was observed that the mean grape yields were somewhat greater in the season of 2011 than 
that of the second one 2012. This might be firstly due to the environmental conditions and secondly owing to the 
edaphic factors, that have been varied among the allotted plots of the treatments within the assigned vine yard 
from a season to another. Significant and highly significant differences among the treatments in both years of 
this study (2011-2012). 
 
Mean infestation percentages of the different treatments: 
 
 Regarding to the mean infestations due to L. botrana, they were 16.14, 12.50, 9.00, 9.72, 7.77 and 50.00%, 
successively for the assigned treatments and the control in the year of 2011. Congruous values were21.01, 
16.42, 9.80, 9.14, 9.74 and 43.48,respectively for T1, T2, T3, T4, T5 and the control of the second in both 
seasons; there were significant and highly variations. 
 
Quantitative loss: 
 
 It is worth mentioning that the weight loss in grape bunches were computed according to the formula of 
Zaghloul &Mourad (1996) after some modifications (taking into consideration weight of both healthy and 
infested bunches) to be applicable in the case of fruit crops, This formula has been written before in the section 
of " Materials and Methods" 
 Remarkably, weight (w.t) losses recorded 6.92, 5.36, 3.86, 4.16, 3.33 and 21.43 % vs. 9.00, 7.04, 4.20, 3.92, 
4.17 and 18.63% in respect, for T1,T2,T3,T4,T5 and control subsequently  for 2011 and 2012 .No significant 
differences in monetary loss between (T1 and T2) in the first season  (Tables, 1&2). 
 

Table 1: Economics and profits of all tried treatments for the management of L. botrana in 2011. 
Particulars 

 
           Treatments 

No. of cards 
and/or no. of 
insecticide 

applications 

Mean grape yield/Fed. 
(K.g) 

Mean total 
yield/Fed. 

% 
Infestation 

(A) 

Mean gross 
income/Fed.(L.E.) 

(B) Healthy bunches Infested bunches 

T1 30.00 11740.00e 2260.00b 14000.00c 16.14b 91220.00d 
T2 30.00 12250.00c 1750.00c 14000.00c 12.50c 92750.00c 
T3 4.00 11830.00d 1170.00e 13000.00d 9.00d 87490.00e 
T4 3.00 12730.00b 1370.00d 14100.00b 9.72d 94590.00b 
T5 4.00 13060.00a 1100.00f 14160.00a 7.77e 95820.00a 

Control 0.00 4000.00f 4000.00a 8000.00e 50.00a 44000.00f 
LSD - 1.77 1.77 1.77 1.7 1.77 

 

Table 1: Continued   
Particulars 

 
  
 

Treatments 

Mean No. of 
cards and /or 
insecticide 
costs /Fed. 

(L.E.) 
(C) 

Mean labour 
wages 

/Fed.(L.E) 
(D) 

Mean total 
costs/Fed. (L.E 

(E) 

Mean 
net returns 
/Fed. (L.E) 

(F) 

Mean 
additional 

returns /Fed. 
(L.E) 
(G) 

Mean 
profit/Fed. 

(L.E) 
(H) 

% Monetary 
loss (L.E.) 

(I) 

T1 60.00c 120.00a 180.00c 91040.00d 90860.00d 504.78b 6.92b 
T2 60.00c 120.00a 180.00c 92570.00c 92390.00c 513.28a 5.36b 
T3 54.00d 120.00a 174.00d 87316.00e 87142.00e 500.82c 3.86b 
T4 80.00b 120.00a 200.00b 94390.00b 94190.00b 470.95d 4.16b 
T5 150.00a 90.00b 240.00a 95580.00a 95340.00a 397..25e 3.33c 

Control 0.00e 0.00c 0.00e 44000.00f 44000.00f 0.00f 21.43a 
LSD 1.62 1.62 1.62 1.77 1.77 1.97 1.60 

* Means followed by the same letter (s) are not significantly different.     
A=% infestation =[W.t of infested bunches(ton)/ total W.t. of harvested bunches(ton)] *100 ; B= worked out at L.E. 7 for healthy bunches & L.E. 4 for infested one; C= worked out at L.E. 
2.00 for one card & at L.E. ; D= worked out at L.E. 50 of Tracer for each spray ;  E= worked out at L.E. costs of control + L.E. labour wages ; F= mean net return /Fed.=mean gross 
income /fed.-total costs/fed ; G= mean additional return= mean net return- mean total control costs; H= mean profit for one L.E. = mean additional return / mean control costs and I= %  
mean weight loss= [(a×hws)-(a×iws)/c]×100  { $ =7.00 (L.E.) }   
 

 Looking precisely at the abovementioned loss percentages; there were positive relationship between % 
losses and % infestations; in the sense, that as the % of infestations decreased the %of losses decreased as well. 
 It was evident that the release of the two strains of Trichogramma evanescens  Westwood and 
Trichogramma  bourarachae (Bintureau & Babaula) as bioagents proved success in controlling the insect pest 
under study, but, the latter was more effective than the worldwide strain ,  Trichogramma evanescens. This 
phenomenon could be explained as Trichogramma  bourarachae originated from the infested olive fruits in 
olive groves nearby the vine yards and thereafter it has been propagated by the " International Company for 
Bioagriculture"; thus this indigenous egg parasite was able to recognize L. botrana easily and efficiently more 
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than Trichogramma evanescens. In Addition, the release of the egg parasitoids (Trichgrammatide) showed 
efficient management of L. botrana and increased yields in different countries. For example, (Hassan,1982 and 
Smith,1996).  
 
 

Table 2: Economics and profits of all tried treatments for the management of L. botrana in 2012. 
      Particulars 

 
             

Treatments 

No .of cards 
and/or n o. of 

insecticide 
applications 

Mean grape yield/Fed. 
(K.g) 

Mean total 
yield/Fed. 

% 
Infestation 

(A) 

Mean gross 
income/Fed.(L.E.) 

(B) Healthy bunches Infested bunches 

T1 30.00 9400.00e 2500.00b 11900.00a 21.01b 75800.00e 
T2 30.00 11710.00d 2300.00c 14010.00a 16.42c 91170.00b 
T3 4.00 12700.00a 1380.00d 14080.00a 9.80d 94420.00a 
T4 4.00 11730.00c 1180.00f 12910.00a 9.14d 86830.00d 
T5 3.00 12050.00b 1300.00e 13350.00a 9.74d 89550.00c 

Control 0.00 3900.00f 3000.00a 6900.00a 43.48a 39300.00f 
LSD.05 - 1.77 1.77 535503.36 1.60 1.77 

 

Table 2: Continued   
Particulars 

 
 
 
 

Treatments 

Mean No. of 
cards and/or 
insecticide 
costs /Fed. 

(L.E.) 
(C) 

Mean labour 
wages /Fed.(L.E) 

(D) 

Mean total 
costs/Fed. 

(L.E) 
(E) 

Mean 
net returns 
/Fed. (L.E) 

(F) 

Mean 
additional 

returns /Fed. 
(L.E) 
(G) 

Mean profit/Fed. 
(L.E) 
(H) 

% Monetary 
loss (L.E.) 

(I) 

T1 60.00c 140.00a 200.00c 75600.00e 75400.00e 377.00d 9.00b 
T2 60.00c 140.00a 200.00c 90970.00b 90770.00b 453.85a 7.04c 
T3 80.00b 140.00a 220.00b 94200.00a 93980.00a 427.18c 4.20d 
T4 54.00d 140.00a 194.00d 86636.00d 86442.00d 445.58b 3.92d 
T5 150.00a 105.00b 255.00a 89295.00c 89040.00c 349.18e 4.17d 

Control 0.00e 0.00c 0.00e 39300.00f 39300.00f 0.00f 18.63a 
LSD.05 1.62 1.62 1.62 1.77 1.77 1.62 1.70 

* Means followed by the same letter (s) are not significantly different.     
A=% infestation =[W.t of infested bunches(ton)/ total W.t. of harvested bunches(ton)] *100 ; B= worked out at L.E. 7 for healthy bunches & L.E. 4 for infested one; C= worked out at L.E. 
2.00 for one card & at L.E. ; D= worked out at L.E. 50 of Tracer for each spray ;  E= worked out at L.E. costs of control + L.E. labour wages ; F= mean net return /Fed.=mean gross 
income /fed.-total costs/fed ; G= mean additional return= mean net return- mean total control costs; H= mean profit for one L.E. = mean additional return / mean control costs and I= %  
mean weight loss= [(a×hws)-(a×iws)/c]×100  { $ =7.00 (L.E.) }   

 
 Their results were in accordance with our advanced success in this regard (Inigo Ruiz de Escudero et al., 
2007, Smith, 1996 and El-Wakeil et al., 2008). Our results were in conformity with those of Herz & Hassan, 
2006 and Hegazi, et al., 2007. 
 It is of great importance that B.t. + sugar indicated relatively high yield of grapes, low% infestations by L. 
botrana and decrease in % losses, rather than the use of B.t.alone. The present findings agreed with Abou-Bakr 
(2004).Therefore, the biological control by Bacillusthuringiensis which was a successful  tool of control. 
 
Economics and profits: 
 
 For the first time worldwide the economics of L. botrana control as well as the gained profits by the 
vineyard lord have been estimated. These topics were computed according to the explanations that were written 
under the Tables (1&2) in both years of this study. The data showed how these estimations have been 
calculated. 
 
Economics and profits were arranged in a subsequent order as follows: 
 
 Mean total yield mean gross income/fed mean total costs/fed mean net returns/fed mean additional 
returns/fed and finally mean additional returns /mean total costs, to calculate the mean profits (investments) for 
one Egyptian pound(L.E.)  spent as expenditure in raising grapes. 
 In the first year (2011) and after substituting the concerned values for each of the aforementioned arranged 
steps, the profits in (L.E.) were 504.78, 513.28, 500.82,470.95, 397.25 and 0.00 for T1,T2,T3,T4,T5 and control 
in respect 
 Similarly, the corresponding profits were 377.00, 453.85, 427.18, 445.58, 349.18 and 0.00 for the 
treatments; successively in the second season of 2012. Remarkably,Trichogramma spp. and spraying with B.t. 
showed high success in the management of the insect pest.     
 These results would be arranged in a descending order as T2, T1, T3, T4, T5 and control vis. T2, T4, T3, 
T1, T5 and control for both years of this investigations in 2011&2012 ,in respect , with  significant differences. 
The descending variations in profit arrangements might be due to the changed allotments of plot treatments 
between the studied seasons, even within the same vineyard as the experimental plots which varied in their 
edaphic factors,i.e. minerals contents. 
 The question that may arise now" how have economics and profits been computed ?" 
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 For example in case of the release of the egg parasite, Trichogramma evanescens Westwood(T1) 
calculations were carried out in a serial steps as follows: 
(a) Mean gross income /Fed .was worked out at 11740.00 for healthy bunches (K.g) × L.E. 7.00 +2260.00 for 
infested bunches (K.g) × L.E. 4.00 = 91220.00 
(b) mean insecticide costs L.E. 50.00 for 250 cm3 /Fed× mean of 3.00 labours=150.00 
(c) egg parasite costs L.E. 2.00 × 30 cards =60 
(d) mean labour charges=  L.E. 30× mean of 4.00 labours =120 
(e) mean total costs= 60+120=180 
(f) mean net returns/Fed = mean gross yield (L.E. 91220-  mean total costs L.E. 180= 91040 
(g) mean additional returns/Fed = mean net returns(91040) – mean total costs(L.E. 180)= 90860 
(h) mean profits for one Egyptian pound (L.E.)= ( mean additional returns (L.E. 90860) / mean total costs (L.E. 
180) = 504.78 
likewise, computing economics and profits for all the subsequent treatments (Table,1); with the exception of 
Tracer® the mean total costs= 150+90= L.E. 240 
In concern to the second year (2012) the same steps of estimation were followed. 
 
Qualitative loss (Chemical properties of grape berries): 
 
 Statistically, analysis revealed that there were no significant differences among the tried treatments T1, T2, 
T3, T4, except for spraying with Tracer® T5 in minerals, vitamins and juice of berries. For the biological agents 
in T1, T2, T3 and T4 each 100 edible grape berries contained 12.20±0.047 , 30.40±0.047, 173.00± 2.828, 
5.6±0.047, 3.00±0.235, 0.6±0.024, 0.4± 0.007, 4±0.042, 2± 0.47and 2.5±0.009mg .for Ca, P, K, Mg, Na, Fe, Cu, 
Mn, B, and Zn,in respect. Each 100 ml juice included the following properties sugar (16±0.84) ,T.S.S( 23 ± 
0.481), Acidity (0.48 ±0.04),Protein (0.82±0.038),Fats( 0.64±0.054)  and Ash (0.22 ±0.018) for  T1, T2, T3 and 
T4 ,respectively. Each 100 gm grape berries indicated some different vitamins as 100±0.0, 4±0.471,0.04±0.002, 
0.6± 0.026 and 4± 0.165 mg for the same tested treatments (Table, 3). 
 
Table 3: Mean analysis of some grape berries chemical properties in the assigned treatments in both seasons of 2011& 2012. 

Chemical 
properties 

 
 

Treatments 

Minerals 
Each 100g edible grape berries contained(mg) 

(Mean ±standard error ) 
Ca P K Mg Na Fe Cu Mn B Zn 

T1 12.20± 
0.047 

30.40± 
0.047 

173± 
2.828 

5.6± 
0.047 

3± 
0.235 

0.6±  
0.024 

0.4± 
0.007 

4± 
0.042 

2± 
0.47 

2.5± 
0.009 

T2 12.20± 
0.09 

30.40± 
0.189 

173± 
5.186 

5.6± 
0.283 

3± 
0.005 

0.6± 
0.033 

0.4± 
0.022 

4± 
0.179 

2± 
0.005 

2.5± 
0.047 

T3 12.20± 
0.07 

30.40± 
0.118 

173± 
5.657 

5.6± 
0.236 

3± 
0.212 

0.6± 
0.005 

0.4± 
0.007 

4± 
0.08 

2± 
0.448 

2.5± 
0.256 

T4 12.20± 
0.094 

30.40± 
0.005 

173± 
1.414 

5.6± 
0.047 

3± 
0.075 

0.6± 
0.028 

0.4± 
0.002 

4± 
0.288 

2± 
0.207 

2.5± 
0.253 

T5 11.80± 
0.1 

29.40± 
0.033 

170± 
3.3 

5.6± 
0.023 

3± 
0.028 

0.4± 
0.005 

0.4± 
0.026 

4± 
0.005 

1.8± 
0.028 

2± 
0.263 

Control 12.20± 
0.221 

30.40± 
0.075 

173± 
0943 

5.6± 
0.014 

3± 
0.378 

0.6± 
0.009 

0.4± 
0.033 

4± 
0.495 

2± 
0.396 

2.5± 
0.449 

 
Table 3: Continued   

Each 100ml juice contained 
(%) 

(Mean ±standard error ) 

Vitamins 
Each 100 gm grape berries contained 

(Mean ±standard error ) 
Sugar T.S.S Acidity Protein Fats Ash A B1 B2 B6 C 
16± 
0.84 

23± 
0.481 

0.48± 
0.04 

0.82± 
0.038 

0.64± 
0.054 

0.22± 
0.018 

100± 
0.0 

4± 
0.471 

0.04± 
0.002 

0.6± 
0.026 

4± 
0.165 

16± 
0.527 

23± 
0.052 

0.48± 
0.008 

0.82± 
0.012 

0.64± 
0.037 

0.22± 
0.011 

100± 
0.0 

4± 
0.443 

0.04± 
0.01 

0.6± 
0.052 

4± 
0.217 

16± 
0.702 

23± 
0.414 

0.48± 
0.038 

0.82± 
0.029 

0.64± 
0.069 

0.22± 
0.009 

100± 
0.0 

4± 
0.9 

0.04± 
0.01 

0.6± 
0.096 

4± 
0.042 

16± 
0.859 

23± 
0.905 

0.48± 
0.058 

0.82± 
0.026 

0.64± 
0.021 

0.22± 
0.009 

100± 
0.0 

4± 
0.042 

0.04± 
0.0005 

0.6± 
0.017 

4± 
0.462 

15.8± 
0.42 

22± 
0.424 

0.52± 
0.022 

0.6± 
0.026 

0.54± 
0.032 

0.33± 
0.002 

90.6± 
3.677 

3.8± 
0.024 

0.02± 
0.005 

0.04± 
0.004 

6± 
0.052 

16± 
0.845 

23± 
0.472 

0.48± 
0.059 

0.82± 
0.021 

0.64± 
0.005 

0.22± 
0.009 

100± 
0.0 

4± 
0.071 

0.04± 
0.002 

0.6± 
0.036 

4± 
0.099 

 

 In concern to spraying with the friendly environmentally insecticide although it registered considerable 
yields in both seasons, unfortunately it showed lesser contents of grape. However, significant and highly 
significant difference between Tracer® in one side and the other treatments on the other sides, in regard to grape 
berries properties of grape. Significant and /or not significant variations among the tested properties .This means 
that this insecticide affected to some extent the quality of grape bunches (Table, 3). 
 However, the gulf nations and few European countries are not keen on the quality respect. This has been 
assured by the exportation to these nations and countries; especially Germany, Spain, and Italy which use 
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Tracer® in controlling the assigned insect pest. Instead, these European countries are of great concern to the 
residual effects of the insecticides that surely affect human health. 
 The obtained results agreed to the proceeding results of Osman, A. Zaghloul &A.K. Mourad (2012) on 
pomegranate yield. 
 As an advice, untiring and pertinacious efforts of the Egyptian researchers and scientists to find out another 
bio-insecticide as alternatives to Tracer® and to maintain close. Liaison and consultation with F.A.O. 
International program for loss assessment and for recommending the fit IPM strategies. 
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