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ABSTRACT 
 

This study was carried out for two successive seasons (2007 & 2008) in 
a private vineyards located at El-Khatatba, Menoufiya governorate; to study on 
the possibility of improving vegetative growth, yield and bunch quality through 
the application of some summer pruning practices on Black Monukka and Red 
Globe grapevines. The chosen vines were ten-year-old, grown in a sandy loam 
soil, spaced at 2 X 3 meters apart, irrigated by the drip irrigation system, cane-
pruned and trellised by the double "Y" shape system. Eight treatments were 
applied as follows; pinching the main shoots before the beginning of bloom and 
removing laterals, pinching the main shoots before the beginning of bloom and 
topping laterals to 4-5 leaves, pinching the main shoots before the beginning of 
bloom and maintaining laterals, defoliation (removal of leaves beneath the 
clusters at veraison stage), pinching the main shoots and removing laterals + 
defoliation, pinching the main shoots and topping laterals to 4-5 leaves + 
defoliation as well as pinching the main shoots and maintaining laterals + 
defoliation, in addition to control (untreated vines).  

The results showed that all treatments, except for defoliation treatment 
was effective in increasing number of bunches/vine, average bunch weight and 
yield. All pinching treatments alone or combined with defoliation treatment 
improved the physical characteristics of bunches, physical and chemical 
properties of berries, morphological characteristics of vegetative growth, leaf 
content of total chlorophyll and cane content of total carbohydrates as 
compared with control. Vines treated with pinching the main shoots, 
maintaining laterals accompanied with defoliation resulted in a great stimulation 
of all the studied parameters. On the other hand, control was found to record 
the minimum values of these characters. 

The economical study indicated that vines treated with pinching the 
main shoots, maintaining laterals accompanied with defoliation of Black 
Monukka and Red Globe grapevines gave the highest net income as compared 
to the control. 

 

INTRODUCTION 
 

Black Monukka grapevines are known to have a relatively high vine 
vigour in relation to yield (Marawad, 2002). The quality of the clusters 
and berries is not rather good; since this cultivar is characterized by the 
production of medium berries and large and loose bunches which is 
negatively reflected on bunch quality.  

Red Globe grapevines are characterized by having a considerably 
low vine vigour, which is not proportion to yield (Gasser, 2006). The good 
production of yield of this cultivar faces some challenges; depression of 
vegetative growth, increasing the possibility of berry exposure to sunburn 
damage and irregular colouration of the berry, there defects are 
undoubtedly reflected on reducing bunch quality. 
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Summer pruning can be used as a useful means for maintaining 
vine balance between vegetative growth and productivity. For low to high 
vigour vineyards, summer pruning on fruit zone and leaf removal may be 
sufficient to improve the microclimate of the vine (Freese, 1988). 
Summer pruning is considered as an important horticultural practice 
already carried out in most of vineyards. It gains its importance from the 
fact that it is a complementary process for the preceding winter pruning 
and a preparatory practice for the subsequent one. Neglecting or 
carrying out summer pruning incorrectly has been accompanied with 
undesirable influence on the yield and fruit quality of the current year 
besides the following one. Many workers reviewed the effect of summer 
pruning on growth and fruiting of various grape cvs. They emphasized 
the necessity of summer pruning for enhancing growth and production of 
grapes (Reynolds. 1989; Wolf et al., 1990; Abd El-Wahab, et al., 1997, 
and Alia et al., 2001) 

Shoot pinching has a definite place as a principal element of 
summer pruning practices, it is mainly done to regulate the growth, and 
provide better ventilation and light interception into the vine canopy; since 
this technique has been found to increase carbohydrate content of the 
shoots which was reflected on bud fertility, yield and its components and 
fruit quality of various grape cultivars; Abd El-Wahab, et al., (1997), 
Ibrahim et al., (2001), Lorenzo et al., (2001) and Omar (2004). 

Defoliation or leaf removal in the fruiting zone facilitates air 
movement and reduces disease incidence (Gulber and Marois, 1987). 
By ameliorating fruit exposure to sunlight, it also contributes to improving 
fruit quality (Smart, 1987). Fruits well exposed to sunlight generally 
exhibit higher concentrations of sugars and lower acidity in grape juice 
compared to those ripened in dense canopy shade (Kliewer et al., 1988). 
It is of utmost importance that clusters should be exposed to sunlight 
during ripening for obtaining the best colouration of berries (Dokoozlian 
et al., 1995). Leaf removal as a canopy management practice is an 
important tool for improving the microclimate inside the grapevine 
canopy especially in the fruiting zone Caspari, et al., (1998). 
Experimental data indicate that defoliation increases the photosynthetic 
intensity of the remaining leaves and stimulates the assimilate export 
[Candolfi-Vasconcelos (1994) and Koblet et al., (1996)]. Some reports 
mentioned that partial defoliation of plants enhanced the efflux of 
assimilates from the remaining leaves [Thorne and Koller, (1974); 
Streeter et al., 1980 and Koblet et al., (1996)]. Defoliation or removal of 
2-3 leaves from the base of the cluster has been used commercially to 
allow more light to enter the cluster area that was reflected on enhancing 
coloration (Abd El-Ghany et al., 2005) 

The goal of this study was to improve vegetative growth, yield and 
bunch quality through the application of some summer pruning practices 
on Black Monukka and Red Globe grapevines.   
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MATERIALS AND METHODS 
 

This investigation was conducted in a private vineyard located at El-
Khatatba, Menoufiya governorate on mature Black Monukka and Red 
Globe grapevines. The study extended for two successive seasons 
(2007 and 2008). The vines were 10-year-old, grown in a sandy loam 
soil, spaced at 2 X 3 meters apart, irrigated by the drip irrigation system, 
cane-pruned and trellised by the "Y" shape system. The vines were 
pruned during the second week of January for the two seasons of the 
study so as to leave (6 canes X 12 buds/cane). One hundred ninety two 
uniform vines were chosen on the basis their growth depending on 
weight of prunings and trunk diameter of the vine as indirect estimates 
for vine vigour. Each six vines acted as a replicate and each four 
replicates were treated by one of the following treatments for each 
cultivar under study. 
Eight treatments were applied as follows: 

1. Control (untreated vines).  
2. Pinching the main shoots (by cutting off 2-3 cm. of the shoot tip) before 

the beginning of bloom and removing laterals (PR) 
3. Pinching the main shoots before the beginning of bloom and topping 

laterals to 4-5 leaves (PT) 
4. Pinching the main shoots before the beginning of bloom and maintaining 

laterals (PM) 
5. Defoliation (by removal of leaves beneath the clusters at veraison stage) 

(D) 
6. PR + D     7.PT + D     8.PM + D 
The following parameters were measured to evaluate the tested 
treatments:- 

Representative random samples of six bunches/vine were harvested 
at maturity when TSS reached about 16-17% according to Tourky et al., 
(1995). The following characteristics were determined: 
1. Yield and physical characteristics of bunches: 
           Yield/vine (kg) was determined as number of bunches/vine X 
average bunch weight (g). Average bunch weight (g) and average bunch 
dimensions (length and width) (cm) were also determined. 
2. Physical properties of berries: 
           Average berry weight (g), average berry size (cm3) and average 

berry dimensions (length and diameter) (cm) were determined.  
3. Chemical properties of berries: 

Total soluble solids (T.S.S.) percentage in berry juice was 
determined by hand refractometer and total titratable acidity expressed 
as tartaric acid (%) was determined according to (A.O.A.C. 1985). Hence 
TSS /acid ratio and total anthocyanin of the berry skin (mg/100g fresh 
weight) according to Husia et al., (1965) were calculated. 
4. Some characteristics of vegetative growth 

  At growth cessation, the following morphological and chemical 
determinations were carried out on 4 shoots / the considered vine: 

1- Average shoot diameter (cm). 
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2- Average leaf area (cm2) of the apical 5th and 6th leaves using a CI-203- 
Laser Area-meter made by CID, Inc., Vancouver, USA. 

3- Coefficient of wood ripening: this was calculated by dividing length of the 
ripened part of the shoot by the total length of the shoot according to 
Bouard (1966). 

4- Weight of prunings (Kg) at dormancy period (winter pruning). 
5- Leaf content of total chlorophyll and cane content of total carbohydrates  

1-Leaf content of total chlorophyll was measured by using 
nondestructive Minolta chlorophyll meter SPAD 502 of the apical 
5th and the 6th leaves (Wood et al., 1992). 

2-Cane content of total carbohydrates (%) was measured according 
to (Smith et al., 1956). 

 Statistical analysis:  
The complete randomized block design was adopted for this 

experiment. The statistical analysis of the present data was carried out 
according to Snedecor and Chocran (1972). Averages were compared 
using the new L.S.D. values at 5% level. Percentages were transformed 
by a certain equation prior to the statistical analysis, and thereafter 
percentages were presented with statistical letters. 

 

RESULTS AND DISCUSSION 
 

1. Yield and bunch physical characteristics: 
Data in (Table, 1) revealed that all summer pruning treatments 

had positively affected the yield/vine and bunch weight as compared with 
untreated vines (control) in both seasons for the two cultivars under 
study. The maximum values were recorded on vines subjected to 
pinching the main shoots and maintaining laterals accompanied with 
defoliation. The beneficial effect of summer pruning treatments on the 
yield could be ascribed mainly to the increase in bunch weight in the first 
season and the increase of number of bunches /vine beside the increase 
in bunch weight in the second season.  

The positive effect of pinching treatments on increasing number of 
bunches/vine can be explained through the following facts: the actively 
growing shoot tips compete with the developing inflorescences for the 
nutrient assimilates.  

During bloom time, the leaves in the mid and upper shoot section 
export carbohydrates to the shoot tip. After pinching, the direction of 
translocation is reversed instead of moving up to the shoot tip, 
assimilates are diverted downwards and made available to the 
developing inflorescences (Quintan and Weaver (1970), Hunter and 
Visser (1988)). Therefore, number of bunches increase with the increase 
in coefficient of bud fertility and high accumulation content of the 
reserved materials especially carbohydrates in the shoots besides the 
temporary cessation of the growth of the main shoots which aids in the 
redistribution of assimilates (Ahmed, 1985). In addition, the favourable 
effect of laterals is manifested promotion the development of embryonic 
shoot growth and the increase of cluster number inside the winter bud 
(Winkler, 1965). 
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As far as bunch dimensions are concerned, it is evident that all 
summer pruning treatments had significantly increased bunch 
dimensions as compared with the untreated vines. Pinching the main 
shoots and maintaining laterals accompanied with defoliation gave the 
best results in comparison with control in both seasons for the two 
cultivars. 

These results are in harmony with the finding of Abd El-Wahab, et 
al., (1997) and Ibrahim et al., (2001) who mentioned that pinching the 
main shoots and maintaining laterals resulted in the highest average 
number of bunches/vine, weight of bunches and yield.  
2. Physical properties of berries: 

Positive effects attributed to summer pruning treatments were also 
evident on physical characteristics of berries i.e. berry weight, size, 
length and diameter as compared to the control in both seasons for the 
two cultivars under study (Table, 2). The highest values of those 
parameters were detected in case of vines treated with pinching the main 
shoots and maintaining laterals accompanied with defoliation. 

The increase in berry weight and dimensions observed in summer 
pruning treatments can be interpreted in view of the fact that these 
treatments lead to the increase in photosynthetic activity of leaves. As a 
consequence of that, immigration of assimilates from leaves towards 
berries is enhanced (Winkler, 1965). With respect to defoliation, late leaf 
removal (at veraison stage) is related to the activation of photosynthesis 
inside the canopy of the vine through increasing light penetration and 
temperature, which induces an increase in sugars in the berries raising 
its osmotic pressure and attraction force of water, thus improving 
physical berry properties (Omar, 2005) . 

These results are in accordance with those obtained   by Abd El-
Wahab et al., (1997) and Ibrahim et al., (2001) who showed that head 
suckering and pinching the main shoots and maintaining laterals resulted 
in the highest average berry weight, berry size and berry dimensions. 
3. Chemical properties of berries: 

Results presented in (Table 3) revealed that all berry chemical 
characteristics; i.e. TSS, Acidity, TSS/acid ratio and anthocyanin content 
of berry skin were significantly affected by all summer pruning treatments 
compared with untreated vines in both seasons for the two cultivars 
under study. Vines treated with pinching the main shoots and 
maintaining laterals accompanied with defoliation followed by pinching 
the main shoots and topping laterals to 4-5 leaves accompanied with 
defoliation resulted in the highest values of TSS percentage, TSS/acid 
ratio, anthocyanin content in berry skin and the lowest acidity of the juice 
as compared to the untreated vines (control). 

The positive influence of summer pruning treatments on berry 
chemical properties i.e. TSS%, acidity%, TSS/acid ratio and anthocyanin 
content of berry skin in the grape juice could be attributed to that 
removing shoot tips promotes lateral shoot growth at the nodes closer to 
the excised tip. Lateral shoots developed during the period of active 
shoot growth become net exporters of carbohydrates.  
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They provide an additional photo-assimilating surface to support their 
own growth and export the surplus to the main shoot, contributing to fruit 
ripening and increasing anthocyanins content of berry skin. The most 
efficient leaves during ripening are located at the top of the canopy and 
those arising from lateral shoots (Wolf et al., 1986 and Candolfi-
Vasconcelos and Koblet, 1994). Closely related to this topic is the work 
of Ali et al., (2006) who found that these findings can be interpreted as 
summer pruning might increase the intensity of photosynthesis in the 
leaves situated in the section of clusters. This, by its turn, enhanced the 
immigration of assimilates from leaves towards clusters during the 
process of ripening. With respect to defoliation, Shading has been 
identified as a major factor in reducing grapevine fruit quality (Smart, 
1985). On the other hand, summer pruning helps in ameliorating fruit 
quality by more exposure to sunlight and generally exhibiting higher 
concentrations of sugars and lower acidity in grape juice compared to 
those ripened in dense canopy shade (Kliewer et al. 1988). Recently, 
(Omar, 2005) reported that late leaf removal allows the light to penetrate 
the canopy of the vine resulting in an increase in the photosynthetic 
activity of the leaves inside the canopy and permits air circulation raising 
temperature inside the canopy, consequently, ripening is promoted 
through the positive influence on grape composition i.e. increasing TSS 
and decreasing acidity. 

These results agree with the findings of Wang (1989), Abd El-
Wahab, et al., (1997) and Ibrahim et al., (2001) who ensured that head 
suckering and pinching the main shoots and maintaining laterals resulted 
in the highest percentages of TSS and TSS/acid ratio and the lowest 
acidity of berry juice. 
4. Some characteristics of vegetative growth 

All summer pruning treatments were found to improve the 
characteristics of vegetative growth parameters (expressed as average 
shoot diameter and average leaf area), coefficient of wood ripening and 
weight of prunings as compared with untreated vines in both seasons for 
the two cultivars under study (Table, 4). The highest values of those 
parameters were detected in case of vines treated with pinching the main 
shoots and maintaining laterals accompanied with defoliation. 

The positive influence of the conducted treatments was previously 
supported by Abd El-Wahab et al., (1997), Ibrahim et al., (2001) Lorenzo 
et al., (2001) who stated that head suckering and pinching the main 
shoots and maintaining laterals resulted in the highest values of 
vegetative growth parameters. With respect to defoliation, late leaf 
removal (at veraison stage) increased the formation of laterals and 
production of photosynthetically and physiologically efficient leaf area 
which increased root density (Hunter and Le Roux, 1992) resulting in an 
appreciable increase in nutrient absorption and translocation of more 
carbohydrates to vegetative growth (Hunter and Visser, 1990). 
5- Leaf content of total chlorophyll and cane content of total 

carbohydrates  
Data presented in (Table, 5) revealed that leaf content of total 

chlorophyll and cane content of total carbohydrates were significantly 
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increased by all summer pruning treatments compared with untreated 
vines in both seasons for the two cultivars under study. The highest 
values of those parameters were detected in case of vines treated with 
pinching the main shoots and maintaining laterals accompanied with 
defoliation. 

The relative increase in total carbohydrate content of canes 
observed in summer pruning treatments may be attributed to the high 
rate of shoot growth and wood ripening, since there existed a highly 
positive correlation between carbohydrate accumulation in the canes and 
the degree of wood ripening, in addition to the increase in the intensity of 
photosynthesis in leaves as well as the great accumulation of organic 
and mineral nutrients in favor of the rest tissues of the vines (Winkler, 
1965). In addition, Summer pruning increases solar radiation received by 
the leaves in the interior canopy, which by its turn increases 
photosynthetic activity of the leaves and consequently carbohydrate 
accumulation (Kliewer, 1981). Shoot tipping improves the movement of 
photosynthetic towards the main shoot via removing the part of shoot tip, 
which consumes photosynthetic, also laterals which grow on the main 
shoot become exporter of photosynthetic to the main shoot (Abd El-
Ghany et al., 2005). 

These results are in accordance with those obtained   by Abd El-
Wahab et al., (1997) who found that pinching the main shoots and 
maintaining laterals resulted in the highest percentages of total 
carbohydrates in the second season.  

Data illustrated in Figures (1&2&3&4&5&6) indicated the existence 
of a highly positive correlation between total chlorophyll and yield (kg), 
between total chlorophyll and anthocyanin content of berry skin 
(mg/100g F.W.) and between total chlorophyll and cane total 
carbohydrates (%) in both seasons for the two cultivars. 
6- Economical justification of the recommended treatment (pinching main 

shoots and maintaining laterals + defoliation) compared with control: 
It can be shown from the data presented in Table (6) that pinching 

main shoots and maintaining laterals + defoliation gave the maximum net 
profit compared with the control in both seasons for the two cultivars. The 
very slight raise in the cost of production/Feddan over control for this 
treatment is economically justified in view of the higher price of the yield 
obtained from this treatment. 

From the obtained results, it can be concluded that pinching main 
shoots and maintaining laterals + defoliation gave the optimum results for 
yield, bunch quality, vegetative growth, leaf content of total chlorophyll 
and cane content of total carbohydrates for Black Monukka and Red 
Globe grapevines. 
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لك ماا  نناا الا مو مونوكاا والا د وجودة الثماا  والمحصول إمكانية تحسين النمو 

   معامم  التقليم الصيفى إج اء  عض من خملجلوا 
  سمة محمد سليم و هناء أحمد الحلومحمد ن د العزيز ن د الوهاا ، 

 مص  -م كز ال حوث الز انية  الجيزة  –معهد  حوث ال ساتين  –قسم العنا 
 

بأحد المزارع الخاصة بمنطقة الخطاطبة ( 7002، 7002لمدة موسمين متتاليين ) ا البحثهذ ىأجر
النمو الخضرى والمحصول وجودة الثمار من خلال إجراء بعض إمكانية تحسين دراسة ل)محافظة المنوفية( 

ات نامية فى سنو 00الكرمات  عمر ، وكانالرد جلوبالبلاك مونوكا ولكرمات عنب معاملات التقليم الصيفى 
تم تقليم الكرمات تقليما قصبيا تحت  . متر، وتروى بنظام الرى بالتنقيط X3  7تربة طميية رملية، على مسافة 

تطويش الأفرع  :على النحو التالىثمانى معاملات  واشتملت الدراسة على.  المزدوج" Yنظام التدعيم " 
قصف  مع قبل بداية التزهيرتطويش الأفرع الرئيسية ،   ةإزالة الأفرع الثانوي معقبل بداية التزهير  الرئيسية

، التوريق  بقاء الأفرع الثانوية مع قبل بداية التزهير، تطويش الأفرع الرئيسية  ورقات من الأفرع الثانوية 4-5
إزالة  معتطويش الأفرع الرئيسية ، الأوراق تحت العناقيد عند مرحلة بداية طراوة أو ليونة الحبات(إزالة ):

ورقات من الأفرع الثانوية + التوريق،  5-4قصف  معالتوريق، تطويش الأفرع الرئيسية + الأفرع الثانوية 
 بالاضافة إلى الكنترول )كرمات غير معاملة(.بقاء الأفرع الثانوية + التوريق   معتطويش الأفرع الرئيسية 

عدد  زيادةفى  التوريقما عدا معاملة فيلة فعا كانتوقد أشارت نتائج الدراسة أن كل معاملات التجربة 
كل معاملات التطويش منفردة أو مع معاملة التوريق ود والمحصول كما أدت العناقيد/كرمة ومتوسط وزن العنق

لحبات بالاضافة إلى الصفات لالصفات الطبيعية والكيماوية الخصائص الطبيعية للعناقيد وإلى تحسين 
والمحتوى الكلوروفيلى فى الأوراق والمحتوى الكربوهيدراتى فى القصبات للمجموع الخضرى  المورفولوجية

 درجة علىأ التوريق بقاء الأفرع الثانوية + معتطويش الأفرع الرئيسية مقارنة بالكنترول، وقد أعطت معاملة 
 تحسين فى كل الصفات تحت الدراسة ومن ناحية أخرى سجلت معاملة الكنترول أقل القيم لهذه الصفات.

 التوريقبقاء الأفرع الثانوية +  معمعاملة تطويش الأفرع الرئيسية تشير الدراسة الإقتصادية إلى أن و
   بالمقارنة بالكنترول. ممكن قد أعطت أعلى عائد إقتصادى البلاك مونوكا والرد جلوبلكرمات عنب 


