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ABSTRACT 

Superior grapevines treated during 3111 and 3113 seasons 

once at first bloom, just after berry setting or at two weeks later 

with the stimulant Headland Vertex HI N-23 at 1.1, 1.4, 2.1 and 

3.4 %. Growth, berry setting %, shot berries %, yield as well as 

some physical and chemical characteristics of the grapes in 

response to the present treatments were investigated. 

Results showed that advancing dates of application as well as 

increasing concentrations of Headland Vertex HI N-23 was 

accompanied with a gradual promotion on growth characters, 

berry setting % as well as cluster weight and dimensions. Shot 

berries % was declined and quality of the berries was improved 

with delaying dates of application and increasing concentrations of 

such compound. Meaningless effect was recorded among the 

higher two concentrations (2.1 and 3.4 %). No measurable effect 

on growth characters and berry setting % was observed when the 

vines were sprayed once just after berry setting or at two weeks 

later. Varying dates of spraying had an obvious differences on 

yield as well as physical and chemical characteristics of the grape. 

One spray at first bloom of the stimulant Headland Vertex 

HI N-23 at 2.1 % gave the best results with regard to shot berries 

reduction as well as yield and quality promotion of Superior 

grapevines. 



 

 

M. R. G. El- Kareem and M. A. Hussein 

- 1113 - 

INTRODUCTION 

The decline of berry setting as well as the problem of shot berries 

% in Superior grapevines cv. is suggested to be the major problems 

that were responsible for lowering yield and marketing of such cv. 

Malnutrition is considered the main reason for poor cropping. Using 

balanced nutritional compounds especially Headland Vertex HI N-43 

is accompanied with solving the problems of poor yield and shot 

berries % in different grapevine cv. (Superior, Early Superior, Red 

Roomy and Ruby seedless grapevines). 

Nutrients (macro and micro) are responsible for enhancing the 

biosynthesis of plant pigments, carbohydrates, proteins, fats, enzymes, 

natural hormones, vitamins, antioxidants, cell division and water 

uptake (Adriano, 5891 and Yagodin, 5881). 

Previous studies showed that micronutrients application resulted 

in great promotion on growth and fruiting of different grapevine cvs 

(Abd El- Hameed and Youssef, 5111; Abd El- Hafeez, 5112; Ahmed 

et al., 5112; Amin, 5112; Mohamed- Ebtesam, 5155 and Abdelaal, 

5155). 

The previous studies carries out by Ahmed and Abd El- Hameed 

(5114); Abd El- Hameed and Abo El- Ez (5113); Abd El- Gaber- 

Nermean, 5118; El- Sawy, 5118; Abd El- Wahab (5151); Ahmed et 

al., (5155) and El- Kady- Hanaa (5155) emphasized the beneficial 

effects of using macronutrients on growth and productivity of 

different grapevine cvs. 

The main objective of this study was examining the effect of the 

stimulant Headland Vertex HI N-43 on solving the problems of yield 

decline and the occurrence of shot berries in the clusters of Superior 

grapevines grown under Souhag conditions. 

 

MATERIALS AND METHODS 

 This study was carried out during 5155 and 5155 seasons on 25 

uniform in vigour 51- years old cane trained Superior grapevines.The 

experimental vines were grown in the vineyard located at New Farm 

Fac. of Agric. Souhag Univ., El- Kawthar region, Souhag district, 

Souhag Governorate. All the selected vines are planted at 5721 × 571 
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meters apart. Winter pruning during both seasons was conducted on 

the middle of January by using cane pruning system 25 eyes (six 

fruiting canes × ten eyes plus six renewal spurs × two eyes) with the 

assistance of T shape supporting system. Surface irrigation system 

was followed. Soil texture is sandy and the data was measured 

according to Chapman abd Pratt (5821) 

Table 1: Analysis of the tested soil: 
Constituents Values 

Sand % : 29721 

Silt % : 51759 

Clay % : 55715 

Texture : Sandy 

pH (1.3.4 extract) : 271 

EC (1: 3.4 extract) (dS m
-1

) 1cm/ 34  ْ  C : 4748 

O.M. % : 1723 

CaCO2 % : 5571 

Total N %  : 1781 

Available K (ammonium acetate, ppm)  : 545 

Available P (Olsen, ppm) : 5471 

 

Usual horticultural practices were carried out as usual except 

those dealing with the application of any compounds contain N, Mg, 

Mn and Cu nutrients. 

This study included 55 treatments from two factors (A & B). The 

first factor (A) involved three dates of application of the stimulant 

compound Headland Vertex HI N-43 (43 % N, 5 % Mg, 179 % Mn, 

1731 % Cu and 472 – 371 pH) namely a5) . The first spray was applied 

at first bloom (5
st
 week of Mar.), a5) . The second one just after berry 

setting (4
rd

 week of April) and a4) . while the third one was achieved  

at two weeks after berry setting (5
nd

 week of May). The second factor 

(B) comprised from four concentrations of the studied compound 

namely b5) 171 %, b5) 571 %, b4) 471 % and b3) 371 %. Each treatment 

was replicated three times, two vines per each. Triton B as a wetting 

agent was applied at 1711 % to all spraying solutions. Control vines 

were sprayed with water containing Triton B. Spraying was done till 

runoff (5 L/ vine). Randomized complete block design in split plot 

arrangement was followed. The three dates of application and the four 
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concentrations of Headland vertex HIN- 43 occupied the main and 

subplots, respectively.  

Vegetative growth characters of the vines were evaluated in 

terms of main shoot length (cm.), number of leaves per shoot and leaf 

area (cm
5
) in twenty mature leaves opposite to the basal clusters (Balo 

et al., 5899) according to the equation of Ahmed and Morsy, (5888). 

Berry setting % was calculated in the ten perforated white paper 

bags/ vine by dividing the number of attached berries/ cluster by total 

number of flowers (attached fruitlets + dropped flowers + dropped 

fruitlets in the bags) and multiplying the product by 511. 

Harvesting was done when T.S.S/ acid parameter indices in the 

untreated berries reached 51: 5 (the 5
nd

 weeks of Jan. during both 

seasons) (according to Weaver, 5822). Yield expressed in weight (kg.) 

and number of clusters/ vine was recorded. Ten clusters from each 

vine were harvested for determining the following physical and 

chemical characteristics:- 
5- Average cluster weight (g.) and dimensions (length and width, cm.). 

5- Berry weight (g.). 

4- Shot berries % by dividing number of small berries by total number of 

berries per cluster and multiplying the product by 511. 

3- Percentage of total soluble solids % in the juice using handy 

refractometer. 

1- Percentage of total sugars % in the juice (according to Lane and Eynon, 

volumetric method (5821) (A.O.A.C., 5881). 

2- Percentage of total acidity in the juice by titration against 175 N sodium 

hydroxide using phenolphthalein as indicator (as g tartaric acid/ 511 ml 

juice. 

Data were statistically analyzed using standard methods 

according to Mead et al., (5884) and new L.S.D test was used for 

comparing between treatment means. 
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RESULTS AND DISCUSSION 

1- Growth characters:- 

It is clear from the data in Table (5) that spraying the stimulant 

Headland Vertex HI N-43 once at first bloom significantly stimulated 

the three growth traits namely main shoot length, number of leaves/ 

shoot and leaf area in relative to spraying at the two last sprays (just 

after berry setting or two weeks later). No significant differences were 

observed on such growth characters among the two last sprays namely 

just after berry setting or at two weeks later. Conducting one spray of 

Headland Vertex HI N-43 at first bloom gave the maximum values. 

These results were similar  during both seasons. 

Spraying Headland Vertex HI N-43 at 571 to 371 % significantly 

was responsible for enhancing these growth characters in comparison 

to the check treatment. The promotion was associated with increasing 

concentrations. Increasing concentrations from 471 to 371 % failed 

significantly to enhance such growth characters. Treating the vines 

once at first bloom with Headland Vertex HI N-43 at 371 % gave the 

maximum values. 

The beneficial effect of N, Mg, Mn and Cu components of 

Headland vertex HI N-43 stimulant on enhancing cell division, 

different enzymes and building of all organic foods positively 

reflected on enhancing growth characters (Adriano, 5891 and 

Yagodin, 5888). 

These results are in agreement with those obtained by El- Sawy 

(5118); El- Kady- Hanaa (5155) and Abdelaal (5155). 

3- Berry setting %, yield and cluster characters:- 

Data in Tables (5 & 4 & 3) clearly show that berry setting % was 

significantly improved with using Headland Vertex HI N-43 once at 

first bloom comparing to later time. Number of cluster per vine did 

not alter significantly with varying dates of spraying in the first season 

of study. There was a gradual promotion on yield as well as cluster 

weight and dimensions with advancing dates of spraying, since the 

greatest values were recorded with carrying out the spray once at first 

bloom, just after berry setting or two weeks later, in descending order.  
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Table 3: Effect of different dates and concentrations of the 

stimulant Headland Vertex HI N-23 on some growth 

characters and berry setting % of Superior grapevines 

during 3111 and 3113 seasons. 

     Conc. (B) 

Dates of application (A) 
Mean shoot length (cm.) 

3111 season 3113 season 
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b1 1.1 % 51171 8871 8971 11.3 51471 51579 51574 113.7 
b3 1.4 % 51171 51571 51571 113.4 51279 51479 51471 114.1 
b2 2.1 % 55371 51271 51271 111.4 55271 55171 51872 113.3 
b3 3.4 % 55372 51279 51272 111.1 55273 55173 55171 113.5 
Mean (A) 111.5 113.1 112.3  111.2 115.1 115.3  

 
New L.S.D at 1.14 

A B AB A B AB 
1.1 1.2 3.3 1.1 1.3 3.1 

character Number of leaves/ shoot   
b1 1.1 % 4179 4172 4171 21.4 4171 4171 5871 31.7 
b3 1.4 % 4271 4179 4171 23.2 4371 4172 4171 21.5 
b2 2.1 % 3171 4572 4571 23.3 3571 4571 4571 23.7 
b3 3.4 % 3172 4571 4572 23.1 3572 4572 4574 24.3 
Mean (A) 25.1 21.2 21.7  25.7 21.3 21.2  

 
New L.S.D at 1.14 

A B AB A B AB 
1.5 1.7 3.1 1.7 1.1 2.1 

character Leaf area (cm3) 
b1 1.1 % 51578 51571 51171 111.1 51275 51271 51171 115.3 
b3 1.4 % 55971 51572 51571 115.1 55171 51278 51271 113.5 
b2 2.1 % 55878 51578 51571 111.5 54871 51971 51271 111.1 
b3 3.4 % 54174 51471 51574 113.1 54879 51971 51272 111.4 
Mean (A) 131.1 113.1 111.4  137.1 117.3 115.5  

 
New L.S.D at 1.14 

A B AB A B AB 
1.1 1.1 1.1 1.1 1.1 1.1 

character Berry setting % 
b1 1.1 % 5571 5571 5571 11.1 5571 5573 5574 13.3 
b3 1.4 % 5271 5574 5575 13.1 5274 5572 5571 13.1 
b2 2.1 % 5971 5572 5573 12.1 5171 5579 5571 14.1 
b3 3.4 % 5979 5571 5571 13.1 5171 5471 5572 14.3 
Mean (A) 15.1 11.4 11.2  17.5 13.7 13.4  

 
New L.S.D at 1.14 

A B AB A B AB 
1.1 1.1 1.7 1.1 1.1 1.7 

 

 

 



 

 

The relation between spraying the stimulant headland vertex hi n-23 

- 1117 - 

Table 2: Effect of different dates and concentrations of the 

stimulant Headland Vertex HI N-23 on the yield as 

well as weight and length of cluster of Superior 

grapevines during 3111 and 3113 seasons. 

 
 

     Conc. (B) 

Dates of application (A) 
Number of clusters/ vine 

3111 season 3113 season 
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b1 1.1 % 5271 5271 5271 37.1 5271 5271 5271 37.1 
b3 1.4 % 5971 5971 5971 31.1 4571 5971 5271 31.7 
b2 2.1 % 5971 5971 5971 31.1 4171 5871 5871 21.1 
b3 3.4 % 5971 5971 5971 31.1 4171 5878 5871 21.2 
Mean (A) 37.1 37.1 37.1  23.1 31.4 31.1  

 
New L.S.D at 1.14 

A B AB A B AB 
NS NS NS 3.1 3.1 2.4 

character Yield/ vine 
b1 1.1 % 279 279 279 5.1 271 271 271 7.1 
b3 1.4 % 871 9.2 278 1.7 5178 978 279 1.3 
b2 2.1 % 5172 879 972 1.7 5472 5173 874 11.1 
b3 3.4 % 5172 879 972 1.7 5472 5179 874 11.2 
Mean (A) 1.3 1.1 1.1  11.2 1.2 1.3  

 
New L.S.D at 1.14 

A B AB A B AB 
1.5 1.1 1.3 1.1 1.1 1.7 

character Average cluster weight (g.) 
b1 1.1 % 51571 51571 51571 341.2 52571 52171 51971 341.7 
b3 1.4 % 43171 41871 59571 211.1 41171 45971 59971 211.7 
b2 2.1 % 49171 41171 45171 235.7 48571 42171 45171 243.3 
b3 3.4 % 49571 41571 45571 231.1 48571 42571 45571 244.4 
Mean (A) 221.4 214.2 311.2  231.4 233.1 375.1  

 
New L.S.D at 1.14 

A B AB A B AB 
31.1 31.1 25.2 31.1 33.1 21.1 

character Cluster length (cm.) 
b1 1.1 % 5973 5272 5271 17.7 5973 5974 5272 11.1 
b3 1.4 % 5578 5871 5971 31.1 5472 5879 5972 31.7 
b2 2.1 % 5378 5571 5871 33.1 5172 5575 5175 33.7 
b3 3.4 % 5171 5572 5872 33.1 5172 5574 5174 33.1 
Mean (A) 33.1 11.1 11.4  32.2 31.7 11.3  

 
New L.S.D at 1.14 

A B AB A B AB 
1.3 1.1 1.3 1.3 1.1 1.5 
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Table 3: Effect of different dates and concentrations of the stimulant 

Headland Vertex HI N-23 on cluster width, shot berries % 

as well as weight and longitudinal of berry of Superior 

grapevines during 3111 and 3113 seasons. 

 
 

     Conc. (B) 

Dates of application (A) 
Cluster width (cm.) 

3111 season 3113 season 
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b1 1.1 % 5172 5173 5171 11.1 5575 5178 5171 11.1 
b3 1.4 % 5578 5575 5172 11.2 5572 5572 5575 11.1 
b2 2.1 % 5479 5575 5573 13.4 5374 5572 5578 12.1 
b3 3.4 % 5371 5574 5571 13.5 5373 5579 5571 12.1 
Mean (A) 13.5 11.4 11.1  12.1 13.1 11.3  

 
New L.S.D at 1.14 

A B AB A B AB 
1.3 1.5 1.1 1.3 1.4 1.1 

character Shot berries % 
b1 1.1 % 5171 5171 5175 14.1 5172 5172 5172 14.7 
b3 1.4 % 5571 871 271 1.2 5572 871 273 1.1 
b2 2.1 % 5171 271 171 7.2 5174 274 171 7.4 
b3 3.4 % 878 278 378 7.3 5175 275 378 7.3 
Mean (A) 11.7 1.4 1.1  13.3 1.1 1.3  

 
New L.S.D at 1.14 

A B AB A B AB 
1.7 1.1 1.1 1.1 1.3 3.1 

character Average berry weight (g.) 
b1 1.1 % 4711 4711 4711 2.11 4712 4719 4718 2.11 
b3 1.4 % 4741 4711 4721 2.41 4742 4721 4795 2.51 
b2 2.1 % 4781 3711 3751 3.14 4789 3759 3744 3.15 
b3 3.4 % 4785 3712 3755 3.17 3711 3758 3743 3.11 
Mean (A) 2.42 2.54 2.71  2.51 2.75 2.11  

 
New L.S.D at 1.14 

A B AB A B AB 
1.11 1.11 1.17 1.17 1.11 1.15 

character Average berry longitudinal (cm.)  
b1 1.1 % 5714 5713 5713 1.43 5711 5715 5715 1.41 
b3 1.4 % 5724 5721 5791 1.72 5721 5725 5.29 1.71 
b2 2.1 % 5723 5791 5785 1.13 5725 5795 5781 1.11 
b3 3.4 % 5721 5792 5784 1.14 5725 5794 5785 1.13 
Mean (A) 1.55 1.74 1.11  1.52 1.73 1.71  

 
New L.S.D at 1.14 

A B AB A B AB 
1.13 1.14 1.11 1.13 1.14 1.11 
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The maximum and minimum values were recorded when such 

compound was sprayed once at first bloom and two weeks after berry 

setting, respectively. Similar trend was noticed during both seasons. 

Increasing concentrations of Headland Vertex HI N-43 stimulant 

from 171 to 371 % was accompanied with a progressive promotion on 

berry setting %, yield as well as cluster weight and dimensions. 

Significant differences on these parameters were observed among all 

concentrations except among the higher two concentrations namely 

471 and 371 %. The maximum yield (5172 and 5472 kg/ vine) was 

presented in the vines that received Headland Vertex HI N-43 at 471 

% once at first bloom (since no significant promotion was observed on 

yield among using 471 and 371 %) during both seasons. The untreated 

vines produced the lowest values (279 and 271 kg/ vine) during both 

seasons, respectively. Varying concentrations and the studied 

interaction had no significant effect on number of clusters in the first 

season of study. These results were similar during both seasons. 

The beneficial effect of using Headland Vertex HI N-43 on 

growth characters and the biosynthesis of organic foods due to its 

higher content from nutrients (Adriano, 5891 and Yagodin, 5881) 

could result in enhancing berry setting % and yield. Also, the 

promoting effect of such compound on berry setting %, number of 

clusters/ vine and cluster weight could gave another explanation. 

These results are in concordance with those obtained by Amin 

(5112); Abd El- Gaber- Nermean (5118); Abd El- Wahab (5151) and 

Abdelaal (5155). 

2- Shot berries %:- 

As shown in Table (3) the percentage of shot berries in the 

clusters of Superior grapevines was significantly declined with 

delaying dates of spraying Headland Vertex HI N-43. Significant 

differences on shoot berries were observed with varying dates of 

spraying. The minimum values were recorded with spraying the 

studied compound once at two weeks after berry setting. The 

maximum values were recorded when such compound was sprayed 

once early on the first bloom. 
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There was a gradual reduction on such undesirable character with 

increasing concentrations of Headland Vertex HI N-43 from 171 to 371 

%. Raising concentrations from 471 to 371 % had no significant 

reduction on shot berries %. The maximum values were recorded on 

the untreated vines. Treating the vines once at two weeks after berry 

setting with Headland Vertex HI N-43 at 3 % concentration gave the 

lowest values. For controlling shot berries in Superior grapevines, it is 

advised to use the stimulant Headland vertex HI N-43 at 471 %. 

Similar trend was observed during both seasons. 

The positive action of Headland Vertex HI N-43 compound on 

amending the vines with their requirements from N, Mg, Mn and Cu 

(Yagodin, 5881). 

These results are in coincidence with those obtained by Abd El- 

Hameed and Youssef (5111); Abd El- Hafeez (5112); Abd El- Gaber- 

Nermean (5118) and Abd El- Wahab (5151).   

3- Some physical and chemical characteristics of the berries:- 

Data in Table (3 & 1) obviously reveal that varying dates of 

application of Headland Vertex HI N-43 had significant effect on all 

quality parameters namely berry weight and dimensions (longitudinal 

& equatorial), T.S.S %, total sugars % and total acidity %. The 

positive action on quality of the berries was significantly depended on 

spraying Headland vertex HI N-43 once at first bloom, just after berry 

setting or two weeks after berry setting, in ascending order. The best 

date in this respect was two weeks after berry setting. Advancing date 

of spraying had negative effects in quality of the berries. 

Using Headland Vertex HI N-43 compound at 571 to 371 % 

significantly resulted in great promotion on quality of the berries in 

terms of increasing berries weight and dimensions, T.S.S % and total 

sugars % and reducing total acidity % in comparison to the check 

treatment. The promotion was associated with increasing 

concentrations. No significant differences on fruit quality were 

observed among the higher two concentrations. The best results with 

regard to quality of the berries were obtained with spraying Headland 

Vertex HI N-43 once at two weeks after berry setting at 471 % (since 

no measurable influence was detected on fruit quality among the 
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higher two concentrations). Unfavourable effects on fruit quality were 

detected on untreated vines. These results were similar during both 

seasons. 
Table 4: Effect of different dates and concentrations of the stimulant 

Headland Vertex HI N-23 on berries equatorial and some 

chemical characteristics of the berries of Superior 

grapevines during 3111 and 3113 seasons . 
 
 

     Conc. (B) 

Dates of application (A) 
Berry equatorial (cm.) 
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b1 1.1 % 5732 5732 5732 1.37 5734 5734 5734 1.32 
b3 1.4 % 5712 5729 5724 1.55 5714 5725 5724 1.55 
b2 2.1 % 5722 5729 5791 1.77 5723 5721 5795 1.73 
b3 3.4 % 5729 5728 5792 1.71 5721 5722 5794 1.74 
Mean (A) 1.51 1.51 1.72  1.45 1.55 1.71  
 
New L.S.D at 1.14 

A B AB A B AB 
1.14 1.15 1.11 1.13 1.17 1.13 

character T.S.S % 
b1 1.1 % 5971 5971 5971 11.1 5974 5973 5973 11.3 
b3 1.4 % 5971 5978 5874 11.1 5979 5873 5871 11.3 
b2 2.1 % 5978 5873 5879 11.3 5873 5879 5175 11.1 
b3 3.4 % 5871 5871 5878 11.4 5871 5878 5174 11.1 
Mean (A) 11.5 11.1 11.2  11.1 11.3 11.5  
 
New L.S.D at 1.14 

A B AB A B AB 
1.2 1.4 1.1 1.3 1.2 1.4 

character Total acidity % 
b1 1.1 % 17259 17258 17259 1.711 17245 17241 17241 1.721 
b3 1.4 % 17285 17221 17232 1.571 17211 17291 17211 1.571 
b2 2.1 % 17221 17241 17215 1.521 17221 17231 17215 1.527 
b3 3.4 % 17211 17258 17215 1.531 17222 17249 17211 1.524 
Mean (A) 1.511 1.553 1.533  1.512 1.573 1.534  
 
New L.S.D at 1.14 

A B AB A B AB 
1.111 1.131 1.125 1.111 1.132 1.131 

character Total sugars % 
b1 1.1 % 5274 5273 5273 15.3 5271 5272 5272 15.5 
b3 1.4 % 5271 5271 5971 17.4 5275 5272 5971 17.5 
b2 2.1 % 5272 5975 5871 11.2 5279 5971 5978 11.3 
b3 3.4 % 5272 5974 5875 11.3 5278 5972 5871 11.4 
Mean (A) 17.3 17.5 11.3  17.3 17.1 11.1  
 
New L.S.D at 1.14 

A B AB A B AB 
1.2 1.4 1.7 1.3 1.4 1.1 
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These results might be attributed to the beneficial effects of the 

tested compound in enhancing the biosynthesis and transportation of 

carbohydrates (Yagodin, 5881). 

These results are in coincidence with those obtained by Abd El- 

Hameed and Youssef (5111); Abd El- Hafeez (5112); Abd El- Gaber- 

Nermean (5118) and Abd El- Wahab (5151).   

As a conclusion, treating Superior grapevines once at first 

blooming stage with Headland Vertex HI N-43 at 471 % was 

responsible for improving yield quantitively and qualitatively and at 

the same time contributed in  reducing shot berries in the clusters. 
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والإثمار  43العلاقة بين رش المنشط الهيدلاند فيرتكس 

 كرمات العنب السىبيريىر  في

 

 محمد أحمد حسين   -حمود رياض جاد الكريم م
 مصر . –سوهاج  –امعة سوهاج ج –كمية الزراعة  – البساتينقسم 

  
 فمم مممرو واةمم و  3123،  3122 موسممم سمموبيريور لمم   الكرممماا الع مم   معاممممةتممم 
بالمركمم  الم  ممط  بأسممبوعينأو بعمم  ع مم  الةبمماا مبا ممرو أو بعمم  ع مم  الةبمماا  لإزهمماراب ايممة 

%. ول مم  تممم  راسممة  5.6،  4،  2.6بتركيممز صمم ر ،  45الهي لا مم  فيممرتكس المعممروب باسممم 
ر ال مممو وال سممبة الم ويممة لع مم  الةبمماا والةبمماا الصممحيرو وكميممة المةصممو  وكمم ل   رجممة تممأ 

 يميا ية لمةباا له ه المعام ا.بعض اللصا ص الطبيعية والك
موعم  المرش ممي زيما و التركيمز المسمتل م ممن  فم التبكيمر  أنأ ارا  تما   ال راسمة ىلم  

،  اللضمر يكمون مصمةوبا بتةسمن تم ريج  فم  صم اا ال ممو  45الم  ط الهي لا   فيمرتكس 
ال سبة الم وية لع   الةباا وك ل  وزن وأبعا  الع  و  وكا ا ال سمبة الم ويمة لمةبماا الصمحيرو 

موعم  رش  فم التةسن مي التمألير  ىل الا ل اض ولصا ص الجو و لمةباا تمي   ىل تمي  
المركمم  وزيمما و التركيممز المسممتل م م ممف وكا مما ال ممروت ط ي ممة بممين التركيممزين ا عممم  مممن همم ه 

%(. ك ل  كا ا ال روت ض يمة عم  لصا ص ال مو وال سمبة الم ويمة لع م   5,6،  4) الما و
ه ما  الةباا ع   رش الكرماا مرو واة و بعم  الع م  مبا مرو أو بعم  الع م  بأسمبوعين. وكا ما 

فممروت واضممةة لالممت ب مواعيمم  الممرش عممم  كميممة المةصممو  وكمم ل  اللصمما ص الطبيعيممة 
 والكيميا ية لمةباا.
ب ايممة الإزهممار بالمركمم  الم  ممط  فمم تضممم ا الممرش مممرو واةمم و  التمم عاممممة أعطمما الم
ال تممما   بلصممموص ت ميممم  ال سمممبة الم ويمممة لمةبممماا  أفضممم %  4بتركيمممز  45هي لا ممم  فيمممرتكس 

 الصحيرو وتةسين كمية المةصو  ولصا ص الجو و لكرماا الع   السوبيريور.


