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ABSTRACT

This study was under taken during the seasons of 2001 and 2002 on twelve
years old of Thompson Seedless grapevines. Vines were pruned to 6, 8 or 10 canes
with 12 or 14 nodes per each cane under pergola trellis system. The resulls showed
that the percentage of bud burst was affected by the cane length and number of
nodes. So, leaving 6 canes with 12 or 14 nodes per cane increased bud burst
percentage, since these treatments recorded 81.8% and 79.3% as the mean of two
seasons respectively. Vines pruned to 6, 8 or 10 canes with 12 nodes per cane
produced a higher bud fertility and leaf area than the other treatments used. While
vines pruned to B canes with 12 nodes gave a higher internaode thickness than the
other pruning severity .

Number of clusters, yield per vine and per feddan were increased by increasing
the number of nodes. Since, vines pruned to 10 canes with 12 or 14 nodes produced
a higher number of clustars, yield per vine and yield per feddan than the other
pruning severity.

Conceming berry guality, slight effect was observed on berry weight and
diameter due to different pruning severity. Leaving 10 canes with 12 nodes gave
samewhat increment in berry weight and diameter, Chiorophyll A and B in berry skin
were increased by increasing the levels ol bud load. While living 6 canes with 14
nodes gave a higher value of carolene. TSS was increased by pruning the vines to 8
canes with 14 nodes while acidily was decreased,

In relatich to pruning severity, increasing bud load on the vine significantly
increased total carbohydrates in the canes during dormant season, Vines pruned to
10 canes with 14 nodes showed a higher content of 1otal carbohydrates in the canes
than the other levels of pruning .

INTRODUCTION

Grape (Vitis Vinifera, L.) is censidered the first deciduous fruit crop in
both area and production allover the world and the second major fruit crop
grown in Egypt Vineyards, have increased in the last tew years especiaily in
the newly reclaimed lands. Since, the total area reached about 142241
feddans producing about 1075105 metric tons according to the last statistics
of the Ministry of Agriculture, 2001 .

Thomson Seedless grape is one ol the most important table grape
cultivars grown in Egypt. Its area reached about 93031 feddan, producing
about 697732 metric tons according to the last statistics of the Ministry of
Agriculture, 2001 .

in general, pruning is an obvious management technique developed to
regulate the balance between fruit production and vegetative growth of
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grapevines, also influenced bud behaviour and bud fertility ( Christensen,
1986, Salem et af, , 1997, Shahein et a/. ,1988 and Ali et a/.,2000) .

Pruning severity influenced the physiology of the grapevine cullivar, In
this respect, it is well known that Flame Seedless, Ruby Seedless and Red
Globe are pruned 1o spur system. Since, the fruitful buds are located at the
base part of the canes. Yet, Superior and Thompson Seedless grapevines
bearing unfruitful buds at the basal part of canes, therefore, it is pruned to
cane system.

Little information on pruning severity of Thompson Seedless grapevines
under pergolla trellis system. Yet, May et al (1982) showed that Thompson
Seedless grapevine is recognized with having low fruitfulness at the basal
nodes of the fruiting cane. Thus, this cultivars is essentially pruned to 12 or
15 nodes per cane or Jong spur with 5 nodes to produce an adequate fruiting.
(Morris and Cawthon 1980, Fawzi ef al., 1984a; Omar and Abdel-Kawi 2000;
Ali et al., 2000; Samra 2001) .

Young vines bear few or even ng fruitful buds, older ones have healihy
vegetative growth and produced normal crop needs of more carbohydrates
than assimilated by leaves at the first stage of development . A large
accumulated carbohydrates in several parts of vine especially permanent
wood of the trunk, arms and canes may influence bud formation, bud burst
and bud fruitfulness { Bowen, and Kliwer, 1990, and Ali et al., 2000 ) .

This investigation was carried cut to fined out the suitable number of
canes and numbar of nodes per each cane on bud behaviour, yield, berry
quality and the content of total carbohydrates in the canes of Thompson
Seedless grapes under pergola trellis system.

MATERIALS AND METHODS

This study was conducted during the two seasons of 2001-2002 in a
private vineyard of Thompscn Seedless grape at Boktares village near Aga,
Dakahlia Governorate. The vineyard was established with vine spacing of
2.5m within rows and 3m belween rows. The vines are grown in clay loam
soil,and trained to cane pruning under pergola trellis system.

Vines were pruned at the beginning of February o six, eight or ten canes
per vine with 12 or 14 nodes per each cane. Four or five renewal spurs (2
nodes) were retained per vine.The selected vines were arranged in a
randomized block design, with four replicates and three vines per each
replicate . The studied treatments are shown in Table(1).

Table(1): Pruning severity used for Thompson Seedless grape.

Treatment Number of canes and nodes Total number of nodes/vine

1 6 canes x 12 nodes 72 nodes

2 6 canes x 14 nodes 84 nodes

3 8 canes x 12 nodes 96 nodes ]
4 8 canes x 14 nodes 112 nodes |
5 10 canes x 12 nodes 120 nedes [
6 10 canes x 14 nodes 140 nodes ]
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The following parameters were determined to evaluate the effect of

different pruning severity levels on :
). Bud Behaviour:

Number of bud burst and clusters per each vine were counted, then the
percentage of bud burst and fertility buds were calculated as foliows
according to Bessis (1960) and Samra (2001)

Bud burst% = No. of bursted bud / Total No. of buds x 100

Bud fertility% = No. of cluster vine / Total No. of buds x 100

Il. Vegetative Growth:

1. Leaf area (cm?) : At full bloom stage, samples of matured leaves were
collected to determine leaf area (cm?.) using a planimeter.

2.Internode Thickness, it was determined from the third base internode at
the full bloom stage and expressed in (cm.) by using a caliper.

l. Yield and berry quality:

At harvest time (first of August); when the TSS/ ranged about 17:18%
according to, Samra (1982); the number of clusters per each vine and their
weights were recorded to determine the following parameters:

1. Average number of clusters and cluster weight (gm).
2. Yield/ vine (kg).
3. Yield/Feddan (ton).

Samples of 100 berries from each replicate were collected at random to
determine average berry weight and diameter . The juice was pressed from
the berries and filtrated through two layers of cheesecloth to determine :

1. Soluble solids percentage was determined using Carlsize hand

refractometer.
2. Titratable acidity was determined by titrating 10 ml juice sample against
{0.1 N) NaOH. Acidity was expressed as gm tartaric acid/100 mi

juice according to AOAC (1980).

3. Soluble solids / acid ratio in berry juice.

4. Total chlorophyil A,B and Carotene: Samples of 0.4 gram fresh skin
berries were extracted by 10 ml of acetone (85%) for (24 h) in cool
chamber to determine both total chlorophyll and carotenes and measured
by spectrophotometer at the wave length of 663, 644, 442 mu. The
concentrations were calculated by mean of (Wettestein, 1957) equations:

Chl.A=(9.784 x 0.D.663) - (0.99 x 0.D.644) =mg /L

Chl.B =(21.426 x 0.D.644) - (4.65 x 0.D.663) =mg /L
Carotene = (4.695 x 0.D.442) — ( 0.268 x (Chl.A + ChL.B) = mg/L
0.D. = Optical Density at a given wave length.

Chiorophyll A, B and Carotene were calculated as mg/g fresh weight of

berries.

Total carbohydrates

At dormant season samples of one year old canes from the renewal
spur (two canes per each vine) were collected at January. The middle portion

of the cane was cut to small pieces, then dried and grounded. Samples of 0.2

gm of vine powder from dried canes were extracted with 15 ml HCL (10 N) for

6 hours. Total carbohydrates was determined according to modified method

903



Rizk, M. H. et al.

of Schatfer and Hartman (1921) Total carbohydrates were calculated as gm
glucose/100 gm dry weight.

Statistlcal analysis:
Statistical analysis of the present data was carried out according to,
Snedecor and Cachran (1972).

RESULTS AND DISCUSSION

. Bud behaviour:
1 - Bud burst percentage:

Data presented in Table {2) showed that percentage of bud burst was
markedly affected by the cane length and number of buds per vine at the two
seasons of this study .In this respect, it was found that the percentage of bud
burst decreased by increasing the number of buds per cane. Since, vines
pruned by leaving 6 canes with 12 or 14 nodes per cane significantly
increased bud burst percentage than the other applied treatments. Yet, vines
pruned to 10 canes with 14 nodes per cane gave a lowest bud burst value
than the other levels of pruning during both seasons under the study.

The obtained data are in line with those found by, Philips (1969) who
menticned that the translocation of reserved carbohydrates from basal to
distal buds promoted the distal to burst out. Moreover, Blasubrahmanyam
and Khanduja (1977) observed that when Thompson Seedless grapevines
were pruned to 10-20 canes/vines with 6-14 buds/cane, the percentage of
bud burst decreased by increasing number of buds on the cane. Also, Fawzi
et al., (1984a) observed that vines with lower bud load gave a higher bud
burst.

The hormonal control of the bud burst is an interesting point to discuss.
Phitips {1969) proved that the apical buds are acting source for {AA and GA3
which increased bud burst in the distal part, Moreover, Badawi et al., (1984)
reported that the increase in dormant buds in the basal par led to the
accumulation of ABA translocated from the distal part. Since, increasing the
number ot nodes per cane lead to an increased in dormant buds. Similar
results were obtained by, Omar and Abdel-Kawi (2000} and Samra (2001).
Where, they found that increasing the number of buds reducing bud burst
percantage of Thompson Seedless and Crimson Seedless grapes.

2 - Bud fertility:

Data in Table (2} revealed that, leaving 6. 8 and 10 canes with 12 nodes
increased bud fertility percentage than leaving 14 ncdes on the cane under
the same number of the canes on the vine. in this respect, the highest
percentage of bud fertility was found from vines pruned to 6 canes with12
buds per cane. Since, it recorded about 45,15 % as the mean of two season.
Whereas, leaving 14 nodes per cane with 8 or 10 canes produced a lower
bud tertility than the other levels of pruning severity. So, these treatments
record 37.65 ,38.15 % of bud fertility as mean of two season under the study.

The obtained data are in agreement with Morris and Cawthon (1980) they
found that vines pruned to 30 and 60 nodes gave a higher fruitfuiness than
Jeaving 80 nodes. Yet, Fawzi et al, (1884a) mentioned that no clear effect on
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fruitful buds percentage with increasing cane length from 12 to 18 buds/cane
of Thompson Seedless grapes. Thus, Sansavini and Fanigliulo (1998)
maentioned that the most tertile bud portion was recorded between 6-18 nodes
on the cane ot Sugraone grape since this cultivar was generally low in bud
tertility especially at basal porlion of the canes. Also, Samra {2001} found that
bud ferlility were affected by the retained buds on the canes. Since, leaving 8
or 10 canes with 12 buds gave a higher bud ferility than leaving 14 or 16
buds on the cane of Crimson Seedless grapevines.

Table (2): Effect of pruning severity on the percent of bud burst, bud
‘ fertility, Leaf area and Internode thickness (cm) of

Thompson Seedless grapes under pergola trellis system.

o, Internode
Bud Burst % | Bud fertility % | Leaf area (cm)2 thickness{cm)

2001]2002[Mean| 2001 | 2002 Mean| 2001 [ 2002 [Mean [ 2001 ] 2002 Mean|
cangs x 12 nodes | 80.0{83.6/81.8) 46.0 1 44.3 |45.15|170.3|173.4/171.9/ 0.90 | 1.00 10.85
canes x 14 nodes|79.0179.8(79.3)39.0 | 41,7 140,15,160.3{160.6}160.5] 1.09 | 1.04 |1.07
canes x 12 nodes|76.0(77.0/ 768 40.0 1 39.0 | 39.5 |162.31170.0)166.2| 1.13 | 1.20 |1.17
canes x 14 nodes|72.0|76.3[74.138.0 ['37.3 [36.15]150.3)164.6)157.5| 1.00 | 0.90 [0.95
0 canes x 12 noded 71.0|75.0 | 73.0 [ 44.3 [43.0 [43:65({157.3]159.61156.5) 110 1.20 | 1.15]
|0 canes x 14 noded 68.0[71.6[70.1 [ 37.3 [ 38.0 [37.65{144.0]146.3{145.2] 1.04 | 0.84 | 0.94]
L.5D. at5% 1.60]1.72] - [229[182( - |637,929, - |021;0.142] -

Treatment

ll. Vegetative growth:,
1. Leat area:

It is clear from Table (2) that leal area was significantly increased by
decreasing the number of nodes. Since, vines pruned to 6 canes with 12
nodes resulted in a higher significant increment than the other levels of
pruning in this respect .Whereas, vines pruned to 10 canes with 14 nodes
gave the lowest average of leaf area. Similar response of pruning severity
levels was referred by Sommer (1995) who found that the minimal pruning of
Sultana grape had a stunting effect on growth, resulting in smalier leaves on
the vine. Also, Abdel-Wahab (1997} found that the leaf area was affected by
cane length. Since, leaf area was increased by decreasing the number of
nodes per cane of King Ruby grapes.

2. Internode thickness:

It is obvious from Table (2) that vines pruned to 8 canes with 12 nodes
gave a higher internode thickness (1.17 cm) than the other pruning severities.
While, vines pruned to 10 canes with 14 nodes produced the lowest one as a
mean of two seasons. In this respect, Hegazi (1985) found that cane
thickness was decreased with increasing the number of buds per vine since,
leaving 44 buds per vine gave the highest cane thickness (1.14 cm) against
(0.84 cm) for the treatments of 48 buds per vine.

The obtained data are in accordance with those found by Abdel-Wahab
(1997) who reported that shoot diameter was increased by decreasing the
number of nodes per cane. While, vines pruned to 6 nodes per cane gave the
highest average diameter {1.10 cm). Also, Pszczolkowski et al., {1983) found
that shori pruning increased shoot diameter of ‘Cabernet Sauvignon* grape.
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al., (1996) who found that the berry diameter was increased with increasing
the number of nodes ot Deiss Anz. grapes which pruned to 6, 8, 10 and 12
buds/cane. On the other hand, Abdel-Wahab (1997) found that vines pruned
to 10 canes with 6 buds gave a high percentage of berry diameter of king
Ruby grapes.

3 - Solubie Solids content:

It is clear fro table (5) that soluble solids percentage in berry juice was
aftected by different pruning severities. In this respect, 6 or 8 canes per vine
produced a higher soluble solids content than leaving 10 canes per vine,
Moreover, leaving 8 canes with 14 nodes gave a higher SSC values than the
other treatments used under the study. Whereas, leaving 10 canes with 14
nodes gave a fowest percent of soluble solids than the other levels of
pruning. Also, Sehrawat et af, {1999} found that TSS was increased by
increasing the bud load on the vire.

Furthermore, Keith Streigler and Morris (2000) mentioned that soluble
solids content was increased when pruned leaving 6 canes with 12 buds than
leaving 4 canes with 18 buds. Likewise, Samra (2001) found that soluble
solids was reduced by increasing the number of nodes per cane. Since,
leaving 10 canes with 12 nodes resulted in a higher SS value than leaving the
same canes with 14 or 16 nodes on the canes of Crimson Seedless grapes.

4 - Total Titratable acidity:

Table (5) indicated that total acidity nearly gave an opposite trend to that
noticed with soluble solids. Since, leaving 8 canes with 14 nodes showed a
lower acidity in berry juice in comparison with the other levels of pruning.
While, leaving 10 canes with 12 nodes per vine presented a higher total
acidity in berry juice than the other levels of pruning. in this aspect, Morris et
al., {1985} found that pruning severity (70+10) nodes gave a higher total
acidity in berry juice of Concord grapes than (30+10) nodes. Whereas,
Hegazi (1985) mentioned that when the number of buds per vines increased
total acidity in berry juice was increased.

Table {5): Effect of pruning severity on SSC, acidity and SSC/acid ratio
ol Thompson Seedless gqrapes under pergola trellis

system.
J SSC (% Acidity (%) SSC/Acid ratio |
Treatment 2001 | 2002 |Mean | 2001 | 2002 |Mean| 2001 | 2002 | Mean|
17

’scanesmz nodes | 17.9 | 18.1 L18.0 o.saoE.azolo.est 215 ( 218 | 21,

|
B canes x 14 nodes 1791175 1786 ]&730 0.797&78852,6 220 | 223

8 canes x 14 nodes 1841181 ] 18.3 |0.783/|0.765|0.770] 23.3 | 23.8 | 23.5
e
10 canes x 12 nodes | 174 | 17.5 | 17.5 |0.850 /0.845/0.848 20.1 iO.? 204

[ | -
Eanesx 12 nodes 18.1 [ 17.9 | 18.0 [0.82010.800|G.810] 23.2 22.2122.74‘

10 canes x 14 nodes | 16.6 | 16.6 | 16.6 |0.805]0.787 0.790—[ 204 | 220 212

| |- ;J
SD.at5% BM Lo.so - 10012/0.025] - 10.31 1068 1 -

|
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5- Soluble Solids/acid ratio:

It is ¢clear from Table (5) that the percent of soluble solids/acid ratio gave
a similar trend to that noticed with the soluble solids. Moreover, leaving 8
canes with 12 or 14 nodes gave a higher SSC/acid ratio than leaving 6 or 10
canes on the vine. Whereas, vines pruning to 10 canes with 12 nodes
produced a lower level of SSC/acid ratio than the other pruning severity as a
mean of two seasons under the study. Since, the reduction attributed due to
their effect for reducing the percent of soluble solids with increasing the valu
es up total acidity in berry juice. Qur results go in fine with that reported by
Samra {2001) who found that leaving 8 canes with 12 nodes gave a higher
values of 85C/acid ratio than the other treatments. While, leaving 10 canes
with 16 nodes showed a lower values of SSC/acid ratio than other pruning
severities. Also, Hegazi (1985) found that leaving 44 buds gave a higher
value SS8/acid ratic than leaving 52, 80 and 68 buds of Thompson Seedless
grapes.

6 - Chlorophyll A and B:

It is clear from Table (6) that both chlorophyfl A and B of Thompson
Seedless grape wereaffected by bud load. Since, leaving 10 canes with 14
nodes gave a higher levels of chlorophyll A and B than other pruning severity.
Yet, leaving 8 canes with 12 nodes gave a lower total chlorophyll A and B
than the other levels of pruning.

7 - Total Carotenes:

It is obvious from Table (6) that leaving 14 nodes on the canes gave a
higher value cf total carotenes than leaving 12 ncdes per cane under different
levels of canes. Moreover, leaving 6 ¢anes with 14 nodes gave a higher total
carotenes than the other pruning severities. While, leaving 8 or 10 canes with
12 nodes gave a lower value of total carotenes than other levels of pruning
severity. In this respect, Samra (2001) found that vines pruned to 8 or 10
canes with 12 nodes gave a higher values of anthocyanin content than those
pruned {o leaving 14 or 16 nodes on the canes of Crimson seedless grapes.
Moreover, Al-Ashkar (2000) reportied that the anthocyanin content in berry
skin was decreased with increasing the number of cluster per vine at higher
number of nodes.

V.  Total Carbhohydrates in the canes:

Data from Table (8) indicated that total carbohydrates contents in the
canes at dormant season was significantly increased by increasing the bud
load. In this respect, vings which pruned to 10 canes produced a higher
carbohydrates contents than leaving 6 or 8 canes per vine. Since, leaving 10
canes with 14 nodes showeti*a higher content of lotal carbohydrates in the
canes whereas, vines pruned to 6 canes with 12 nodes resulted a lower
carbohydrates content during the two season under this study.

That is not strange since, these treatments produced a lower number of
bursted buds than leaving a higher bud load which presented a higher
number of shoots. So, increasing leaves which lead to heavy canopy with
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increasing photosynthesis and stored more carbohydrates on the canes
(Kliewer 1981). In this respect, Samra {2001) found that total carbohydrates
in the canes of Crimson Seedless grape were significantly increased by
increasing the bud load. So, leaving 10 canes with 16 nodes gave a higher
carbohydrates content than the other pruning severities.

On the other hands, Ali et al., (2000) reported that total carbohydrates in
the canes significantly decreased as cane length increased from 14 to 18
buds per cane. Moreover, vines pruned to 12 buds gave a higher
carbohydrates content in the cane of Thompson Seedless grape.

Table (6): Effect of pruning severity on Chlorophyil A,B ,Carotenes in
berry skin and total Carbohydrates in the canes of
Thompson Seedless grapes under pergola trellis system.

Chlorophyll A Chiorophyll B Carotenes Carbohydrates
Treatment {mg/gm} {mg/gm) Fresh {(mgfgm) {gm/100gm dry
Fresh welght weight Fresh weight weight)

2001 [ 2002 [Mean | 2001 [ 2002 [Mean | 2001 | 2002 [Mean | 2001 | 2002 [Mean
b canes x 12 nodes  |0.032(0.033|0.032|0.0230.018|0.021|0.0170.014|0.015|20.0 | 16.8 [18.4

G canes x 14 nodes  |0.033(0.0310.032|0.017(0.021|0.019|0.023|0.022/0.022| 21.1 | 185 [19.8
8 canes x 12 nodes  |C.026(0.026(0.026(0.021)|0.023|0.022/0.014(0.014(0.014 (223 | 20.1 [21.2
8 canes x 14 nodes  |0.034(0.036|0.035|0.024|0.028]0.026|0.018|0.015]|0.016| 24.0 | 21.7 | 22.9
10 canes x 12 nodes |0.031(0.039(0.035|0.030(0.029 (0.029|0.015(0.013|0.014(25.5 | 23.1 (24.3
10 canes x 14 nodes (0.041(0.043|0.042(0.034(0.031|0.033|0.017|0.016|0.017|25.9| 25.4 |25.7
L.S.D. at 5% 0.001|0.009| - 0.002|0.002 - |0.006/0.001 - [0.56( 0.53
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