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ABSTRACT 
 

This study was conducted through the seasons of 1995 and 1996 to 
determine the optimal bud loads per vine for Thompson Seedless grapevines.  Ten 
years-old-uniformed vines were chosen and pruned to five different levels of bud load, 
namely 48, 60, 72, 90 and 120 buds per vine.  Canes number was fixed for all 
treatments by 6, while bud number was differed from 8, 10, 12, 15 and 20 buds per 
cane.    The results showed that the fruitful cane could be divided into 3 parts 
according to number of fruitful buds, basal, middle and distal part.  Low fruitful buds 
were found in the basal part, then increased rapidly in the middle part and reached its 
higher number in the distal part. Increasing of bud load decreased bud burst and 
increased fruitful buds, number of bunchs and yield per vine.  However, it increased 
dormant buds, while it significantly decreased bunch weight, T.S.S., carbohydrates in 
new canes, wood ripening while acidity was increased.  It was found that the optimal 
bud load/vine was 72 to 90 buds to produce high yield with good quality and 
maintaining the vigour of the vine. 

 

INTRODUCTION 
 

Bud load is the most important factor affecting yield and bunch 
quality as well as vine vigour of Thompson Seedless grapevines (Morris and 
Cawthon, 1980; Fawzi et al., 1984 and Marwad et al., 1993).  Total yield was 
increased by increasing bud load, but the percentage of marketable bunches 
was decreased (Miller et al., 1993 and Korpas, 1994).  Leaf shading, resulting 
from low bud load, induced a reduction in leaf dry weight, leaf starch content 
and soluble carbohydrates, vine yield, and berry quality, linearly with 
increasing shade intensity (Cartechini and Palliotti, 1995).  In low bud loaded 
vines number of  leaves was increased, which shade clusters and resulted in 
decreasing bunch quality (Gao and Cahoon, 1994).  High bud load/vine gave 
higher yield with less vegetative growth than moderate bud load (Miller et al., 
1993).  Bud burst decreased as bud load was increased (Christensen et al., 
1994).  The effect of bud load extended to the vigour of the vines.  Fawzi et 
al., (1984) observed that vines were weakened as a result of increasing bud 
load to 92 buds/vine.  On the contrary, decreasing bud load to 44 buds/vine 
induced a vigourous growth of grapevines.  So, it is logically important to 
prune Thompson Seedless grapevines to produce high yield with good quality 
and maintaining simultaneously the vigour of the vines. 

Hence, this experiment was designed to determine the suitable bud 
load per vine for Thompson Seedless grapes and study bud behaviour with 
different levels of bud load. 
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MATERIALS AND METHODS 
 

This study was conducted through two seasons (1995 and 1996) in a 
private vineyard located in Menia El-Qamh, Sharkia governorate. Thompson 
Seedless grapevines of 10-year-old were grown in clay soil and spaced    
1.75 X 2.75 m..  The vines were trellis-trained according to cane pruning 
system.  At winter, eighty vines of almost similar vigour were selected and 
pruned to different bud load levels with fixed number of  6 canes per vine. 
 
The treatments were as follows : 

1st- 6 canes with 8 buds each = 48 buds 
2nd-   6 canes with 10 buds each = 60 buds 
3rd-   6 canes with 12 buds each = 72 buds 
4th- 6 canes with 15 buds each = 90 buds 
5th-  6 canes with 20 buds each = 120 buds 

 
Each treatment contained 4 replicates, of 4 vines each.  The 

randomized complete block design was adopted, and the data were 
subjected to Duncan’s method to compare between means as desribed by 
Snedecor and Cochran (1980). 
The following parameters were recorded : 
Bud behaviour (percentage of bursted, dormant, fruitful and vegetative buds), 

number of bunches per vine, bunch weight, yield per vine, wood 
ripening  (W.R. = length of ripe wood X 100), juice TSS in the  third  

    Shoot length 
week of July and the total carbohydrates content in new canes was 
determined in December following the method of Dubois et al., 
(1956). 

 

RESULTS AND DISCUSSION 
 

- Bud behaviour 
One- The bursted and the dormant buds : 

Bud burst was affected by bud position on the cane and bud load per 
vine. 

Fig (1) showed that bud burst was increased from basal to distal part of 
the cane.  The lowest bud burst was observed at the basal part of the cane.  
In this part, bud burst percentage was inversely proportional to cane length.  
Dormant buds were in contrast with bursted buds (Fig. 2).  

Increasing bud load per vine significantly decreased bud burst 
percentage (Table 1).  The highest bud burst was associated with the lower 
bud load 48 and 60 buds/vine.   Dormant buds showed a reverse trend. 

Buds are dependant on parent vines for stored nutrients to burst out.  
The increase of bud load decreases bud burst as a result of minimizing the 
amount of nutrients for each bud to burst out.  Phillips (1969) pointed out that 
the translocation of reserved carbohydrates from basal to distal buds 
promoted the distal buds to burst out.   
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Fig 1+2 



Omar, A.H. and A. Abdel-Kawi  

 5772 

Stanescu (1993) and Christensen et al., (1994) observed that increasing bud 
load gave a lower  percentage of bud burst.  On the contrary, decreasing bud 
load increased bud burst with a great capacity for latent buds to burst out and 
vigoursly grow (Fawzi et al., 1984).  The hormonal control of bud burst is an 
interesting point to be discussed.  Kilewer (1977), Farag et al., (1981) and 
Badawi et al., (1984) explained that the increasing of bud burst of the distal 
part is due to its higher content of  IAA and GA3 and lower contents of ABA in 
both swelling and bud burst stages.  Moreover, Phillips (1975) pointed out 
that the apical buds are acting as a rich source for IAA  and GA3 that 
increased bud burst of the distal part.  Badawi et al., (1984) found that the 
increase in dormant buds in the basal part is due to the accumulation of ABA 
translocated from the distal part.  So, increasing number of buds of the cane, 
lead to an increase in dormant buds of the basal part. 

 
Two- Fruitful and vegetative buds : 

Fruitful buds were also affected by bud position on the cane and bud load 
per vine.  According to the shape of the curve representing percentage of 
fruitful buds lengthwise the cane (Fig. 3) which showed three clear parts 
regardless of the length of each cane, it was found more convenient to 
classify the cane into the three following parts : 

- Buds from 1-3 represent the basal part which was characterized by having 
the lowest values of fruitful buds%.  It is obvious that the shorter the cane 
the higher this percent in the basal part (Table 2). 

-  Buds from 4-7 represent the middle part which showed a tendency 
towards an increase of fruitful buds%.  This percent was inbetween when 
compared to that of basal and distal parts (Table 2). 

-  Buds from 8-20 represent the distal part which contained the highest 
fruitful buds%.  The number of buds varied according to the length of the 
cane. 

For example, in 1995 the distal part of the short canes (8 buds) contained 
one bud only which had 71% fruitful buds (Table 2).  Canes with 10 buds had 
three buds (8, 9 and 10) in the distal part and their fruitful buds%  was 66.  
The distal part of twelve buds/cane had 5 buds (8-12) with an average of 65% 
for fruitful buds.  The longer cane with 15 buds had 8 buds (8-15) in the distal 
part.  The fruitful buds% for the first six buds  (8-13) was 64  then decreased  
to 47 for the last two buds (14-15).  The fruitful buds% average of this distal 
part was 60.  Similarly, the longest cane of 20 buds contained 13 buds in its 
distal part.  The fruitful buds% for the first ten buds (8-17) was 63, then 
decreased to 43 for the last three buds (18-20).  The average of the fruitful 
buds% for this part was 58.  The same trend was observed in 1996. 

The overall picture showed that the percentage of fruitful buds was the 
lowest in the basal part of the cane, then increased in the middle part, and 
reached its maximum value in the distal part.  However, fruitful percentage 
decreased at the end of the distal part of long canes (15 buds and over).  

Maximous et al., (1971) reported that the distal buds of the cane were 
found to have the highest percentage of bursted and fruitful buds.  
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Fig 3 
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Table 1
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Table (2): The relationship between parts of the cane and its fruitful buds 

percentage of Thompson Seedless grapevines. 

Number  

of 

1995 1996 

Basal 
Part 

Medium 
part 

Distal 
part 

Basal 
part 

Medium 
part 

Distal 
part 

buds/cane N.B. F.B.% N.B. F.B.% N.B. F.B.% N.B. F.B.% N.B. F.B.% N.B. F.B.% 

8 3 12 4 51 1 71 3 8 4 39 1 57 

10 3 10 4 49 3 66 3 6 4 38 3 53 

12 3 6 4 44 5 65 3 4 4 35 5 51 

15 3 0 4 43 8 60 3 2 4 36 8 49 

20 3 0 4 44 13 58 3 0 4 40 13 46 

N.B. = Number of buds 
F.B% = Fruitful buds 

 

Fruitful buds% were also affected by bud load per vine.  Table (1) clearly 
showed a significant increase in fruitful buds as bud load increased.  
Vegetative buds took a reverse trend compared to fruitful buds.  The results 
are in agreement with those of Fawzi et al., (1984); Hegazi et al., (1984); 
Marwad et al., (1993); Miller et al., (1993) and Cartechini and Palliotti (1995). 

 
- Bunch characteristics, yield and wood ripening : 

Number of bunches per vine were increased  significantly as bud 
load was increased (Table 1).  It is obvious that the high bud load of 120 buds 
per vine increased number of bunches over two times more than bunches 
resulting from 48 buds per vine.  Bunch weight took a reverse trend, i.e,  
increasing bud load significantly decreased bunch weight especially with 90 
and 120 buds/vine.  The yield per vine was significantly increased by 
increasing bud load.  Moreover, the yield was nearly doubled when bud load 
reached 72, 90 or 120 buds per vine compared to 48 buds/vine.  Despite of 
increasing yield, this was  accompanied by a significant decrease of bunch 
weight.  It is worthwhile to mention that a thinning of bunches should be 
applied in such high bud loads (90 and 120 buds) to improve quality of 
bunches. 

Wood ripening decreased significantly as bud load was increased.  
TSS was significantly affected by bud load per vine.  Increasing bud load up 
to 72 buds per vine significantly increased berry T.S.S..  No significant 
difference in T.S.S. was observed between bud load of 60 and 72 buds per 
vine.  Leaving 48 or 120 buds per vine recorded lower T.S.S. with no 
significant difference. The same observations were recorded for 
carbohydrates in the new canes. 

Vigour growth and increase of vegetative buds in low bud load of 48 
buds/vine induced a situation of increasing  leaves which led to heavy 
canopy, and shaded conditions (Cartechini and Palliotti, 1995), consequantly, 
photosynthesis was reduced (Kliewer, 1981).  This led to a decrease in 
T.S.S.; reserved carbohydrates in new canes; wood ripening and increase in 
the acidity of the berries (Gao and Cahoon, 1994).  Bud load of 90 or 120 
buds per vine gave higher yield but less vegetative buds than the lower (48 
buds) or moderate bud loads (60-72 buds) per vine.  It seems that the 
vegetative growth at higher bud load was not enough to ensure the needs of 
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carbohydrates for higher number of bunches/vine which resulted in a similar 
case like those of lower bud load.  Again, it is worthy to mention that thinning 
of bunches should be applied with such high bud load to improve bunch 
quality.  Similar results were observed by Antcliff et al., (1956); Fawzi et al., 
(1984); Marwad et al., (1993) and Korpas, (1994). 

From the foregoing results and discussion, it could be concluded 
that the suitable bud load per vine for Thompson Seedless ranged from 72 to 
90 buds to produce high yield with good quality and simultaneously 
maintaining vine vigour. 
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 العدد المناسب من البراعم لكروم العنب الطومسون سيدلس "البناتي"

 أحمد حسين عمر  و عبد السلام عبد القوي
 مركز البحوث الزراعية بالجيزة –معهد بحوث البساتين  –قسم بحوث العنب 

 
ستحةيتتة اسدتتةة اس  ملاتتل  تتم اس تترا    1996،  1995أجريتته هتتلد اسةرالاتتم ستت     لاتت   

إس  س لاتم  لاتت يمه  -ف  شهر ي مير –لا  اه  10ل ط  لا م لايةسس.  قل ه كر   اسد ل   ر سكر م اسد 
 8قص مه(   تغيير ط   اسقص م ) 6 يم/كر م  ع تث يه  ةة اسقص مه ) 120   90،  72،  60،  48ه  
  يم/قص م(. 20   15،  12،  10، 

قم تة  أجزاء رئيلاتيم  هت  اس 3أظهره اس تمئج أ ه ي كم تقلاي  اسقص م اسث ريم اسط يلم إس  
لاط  ه  سجزء الأ ا يت يز  إ سفمض اس لا م اس ئ يم سل را   اسث ريم  زيمةة اس لا م اس ئ يم سل را   اسلامك م ، ث  

  يتم سل ترا جزء يزةاة فيه  لا م اس را   اسث ريم زيمةة  طرةة ث  اسجزء اسطرفت   هت  الأ لت  فت  اس لات م اس ئ 
 اسث ريم.

ئج أم زيمةة تح ي  اسكر م قة أةه إس  زيمةة اس لا م اس ئ يم سل را   اسث ريم ك م أ ضحه اس تم
، زيمةة  ةة اسد مقية ،  اس حص   إلا أم لست  كتمم  صتح  إ  إ سفتمض فت    لات م اس ترا   اسسضتريم ،  ضتج 

 تةة ، اسكر  هيةراه اس سز تم.    فت  اسقصت مه اسط يلتم ت حتظ أم زيتمةة  .T.S.Sاسسشل ،  زم اسد ق ة ، 
اسد مقية أ قص  م  ت لاط  زم اسد ق ة ،  سلا فإ ه  م اسضر ر  سلحص    ل    مقية جيةة لاه  زم   ملال 
أم يجتر  ستتع سدتتةة اسد مقيتتة.   قتتة  جتتة أم أ لاتتل  تتةة  تتم اسديتت م استتت  يجتتل أم تتتتر   لتت  كر تتم اسد تتل 

  يم. 90-72اسط  لا م لايةسس  يترا ح  يم 
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Table (1): Effect of bud load on bud behaviour, bunch characteristics and wood ripening of Thompson Seedless 
grapevines 

Bud 

load  
per vine 

Bud Burst 

 % 

Dor. buds 

% 

Fr. buds 

 % 

Veg. buds 

% 

Wood 

ripening  
% 

Number of 
bunches/vine 

Bunch weight 

(g) 

Yield/vine 

(Kg) 

Juice T.S.S. 

% 

Carbohydrates 
(g/100 g dry wt.) 

1995 1996 1995 1996 1995 1995 1996 1995 1996 1995 1996 1995 1996 1995 1996 1996 1995 1996 1995 1996 

48 69 a 74 a 31 c 26 d 39 d 30 d 61a 70 a 63 b 66 b 17 d 13 e 355 d 380 c 6.0 c 4.6 c 14.5 c 15.0bc 23 b 25 b 

60 67 a 69 a 33 c 31 c 43 c 33 c 57 b 67 b 75 a 79 a 23 c 15 d 380 b 410 b 8.7 b 6.2 b 16.7 a 17.2 a 26 a 27 a 

72 63 b 60 b 37 b 40 b 44bc 35bc 56 b 65 c 74 a 77 a 25 c 20 c 395 a 425 a 9.9 a 8.5 a 17.2 a 17.0 a 27 a 28 a 

90 58 c 54 c 42 a 46 a 45 b 36 b 55bc 64 c 61bc 70 b 33 b 28 b 302 c 330 d 10.0 a 9.2 a 15.4 b 15.7 b 25 a 27 a 

120 58 c 52 c 42 a 48 a 47 a 38 a 53 c 62 d 57 c 61 c 40 a 36 a 254 e 270 e 10.0 a 9.7 a 14.7 c 14.9 c 21 c 23 c 

Dor. = Dormant  Fr. = Fruitful    Veg. = Vegetative 

Values with the same letter (s) are not significantly different at 5% level. 
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