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ABSTRACT

Thompson Seedless grapevines grown in EL-Korimat region were subjected to
three training systems under gable trellising system for two years (2004 and 2005),1-
Divided canopy (DC), 2- Head shape (HS) and 3- Four main arms (FMA). All three
training systems were cane pruned to 6 canes x 12 buds. Divided canopy (DC) led to
the best growth expressed by weight of cane pruning, trunk and cane thickness and
moderate internode length compared to FMA. However, head shape training improved
vine growth better than FMA training system.

Also, DC training and HS training system gave significant increase in bud burst,
fruitful buds and number of clusters per vine compared to FMA training system. Also,
clusters number at early stage (30-40 cm of shoot length) was significantly increased
compared to FMA training system. Cluster weight was significantly increased in the
first season but not in the second one. Berries number per cluster was not affected.
Cluster weight was significantly increased in the first season only compared to FMA.
Berry weight and size were slightly increased with DC and HS shapes compared to
FMA system.

Moreover, SSC and sugar content of berry juice were increased with DC and
HS training system, while acidity was reduced in the first season only compared to
FMA shaping system. These data suggest that vigorous vine growth, high crop loads,
better quality of clusters and berries occurred with divided canopy training system
(DC) compared to the other two training methods under study.

INTRODUCTION

Grapevines training systems display a typical canopy structure. Also,
the best training system, which gave good light and pesticide penetration to
leaf area of canopy and clusters zone will improve the rate of photosynthesis
and assimilation.

The suitable distribution of arms on the trunk is important for desired
canopy shape and regular bearing of the vines.

Divided canopies of Riesling vines increased weight of cane pruning
(vine size) and main cane weights. Yields were consistently highest for
divided canopies , (Reynolds et al. 2004). The training system significantly
influenced the rate of photosynthetic assimilation of Erbalue grapevines (Bica
and Novello, 1995).

The effect of training system on yield and fruit quality was studied in
many grapes cvs. The success of T shape training system is attributed to
good light penetration (HE Puchao and Cheng, 1994).

However, Zhang et al. (1995) noticed that, the U shape and V shape
training systems i.e. open centered systems were considered the best for
high yields and good berry quality.

Vines of Seyval Blanc trained to the different systems had more
grapes, less Botrytis bunch rot, and higher juice soluble solids than bilateral
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cordon or upright cordon in some years (Ferree et al. 2002). While, Reynolds
et al. 2004 noted that brix, titratable acidity and pH were not strongly affected
by the training system.

The aim of the present study was to evaluate the effect of arms
distribution on the trunk and arms shape on vines growth and fruit quality of
Thompson Seedless grapevines.

MATERIALS AND METHODS

This trial was carried out in 2004 and 2005 seasons at EL-Korimat
region,Egypt to study three shapes of vines arms training systems on three-
years-old Thompson Seedless grapevines under gable trellis system. The
vines are growing in a sandy soil using drip irrigation. The vines were pruned
during the first week of January in the first season and last week of
December in the second season of the study by using cane pruning leaving
72 buds per vine (6 canes x 12 buds).

Three shapes of arms distribution on the head of the vines were
performed :

A- Divided canopy (DC), two arms from the head were tied towards the

two parallel fruiting wires and cane pruned as shown in Fig. (1-A).

B- Head trained and cane pruned (H) (Fig. 1-B).
C- Four main arms (FMA) from the apical four nodes of the trunk (Fig.

1-C).

The three training systems were investigated for the following
characteristics :

1- Pruning wood weight by weighing pruning wood in the first week of
January in the first season and in the last week of December in the
second one as kg/vine. Trunk thickness, cane thickness as diameter
(cm), internode length, by dividing shoot length by internode number as
(cm) were carried out in the time of winter pruning of the two seasons.

2- Bud burst and fertility status, after bud burst when shoot length reached
about 30-40 cm, the number of vegetative shoots, shoots bearing one
cluster and shoots bearing two clusters were counted, bud burst was
calculated as shoots number/vine, total number of clusters per vine was
calculated at this time, while, number of clusters was counted at harvest
per/vine.

3- Fruit quality : at harvesting time, three clusters were taken at random
from each replicate for the determination of average cluster weight (g),
number of berries per cluster, berry weight (g) and size (cm3) as an
average of 50 berries were worked out.

Soluble solids content (SSC %) was determined using a hand
refractometer, total titratable acidity as a titratable acidity% according to
A.O.A.C. (1975), also total and reducing sugar content were estimated.

The experiment was a randomized complete block design with four
replicates. All obtained data were tabulated and statistically analyzed
according to Gomez and Gomez (1984).
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RESULTS AND DISCUSSION

Vine growth expressed as weight of cane prunings as affected by
arms shape and distribution on the trunk are presented in Table (1). Divided
canopy training system significantly increased prunings weight per vine
compared to the traditional head and cane pruned system or the four main
arms. It is also noticed that the increment was not significant in first season.
The results may be due increased shading in case of training four main arms
system. These results are in agreement with Reynolds et al. 2004 who noted
that divided canopies of Riesling vines led to an increase in weight of cane
pruning.

Trunk thickness of Thompson seedless vines was significantly
increased with divided canopy training system in the two seasons. Head
trained system was significantly increased in the first season only compared
to four main arm training system. As for internode length, data in Table (1)
showed moderate length of internodes of divided canopy training system,
while internode length showed significant increase with head training system.
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On the other hand, cane thickness was significantly increased with divided
canopy training system and head trained system compared to four main arms
training system. These results may be due to more light penetration to the
leaf area, where divided canopy had more gapes.

Table (1): Effect of training shape of Thompson Seedless grapevines
on vine growth.

Weight of cane Trunk Internode Cane
Treatment pruning thickness length thickness
(kg/vine) (cm) (cm) (mm)

2004 | 2005 | 2004 | 2005 | 2004 | 2005 | 2004 | 2005

Divided canopy
training and |0.548 A{0.620 A| 2.6 A|405A| 6.2 A | 6.2 A|10.0A|11.0A
cane pruned

Head trained and| 0.507
cane pruned AB

Four main arms

and cane pruned 0.453B|0.470C|23 C|30B |72 A|7.1 A|090B|0.82B
L.SDat5% 0.054 | 0.017 | 0.094 | 0.756 | 0.189 | 0.077 | 0.122 | 0.77

0.597B|24 B|3.4AB| 6.7 B| 6.6 B|10.0A|10.0A

Data presented in Table (2) revealed that there was significant
increases of bud burst as shoots number per vine with divided canopy
training system compared to the four main arms training system. Also, head
training system improved bud burst compared to four main arms system. On
the other hand, shoot length in Table (2) was slightly increased with four main
arms training system compared to the other training system. These results
may be due to improved rate of assimilation in the vine as a result of better
sunlight penetration to the canopy. (HE Puchao and Chang, 1994) attributed
the success T shape training system of White Riesling grapevines to good
light penetration.

Data in Table (2) show that shoots bearing one cluster per vine.
Divided canopy training system and head training system was significantly
increased in the two seasons of the study compared to the four main arms
training system. The increment was not significant in the second season with
head training system compared to the four main arms training.

As a general trend it is clear that, both divided canopy training
system and head training system significantly increased shoots bearing two
clusters per vine compared to four main arms system.

Total clusters per vine which was recorded at 30-40 cm of shoot
development was paralleled to number of shoots bearing one cluster per
vine. The best increment of total cluster per vine was obtained with divided
canopy training system. However, number of clusters per vine at harvest as
shown in Table (2) show parallel results to total clusters per vine at 30-40 cm.
of shoot development but there are reductions in the number of cluster per
vine of harvest compared to the total numbers of clusters per vine at 30-40
cm. of shoot development.

The reduction in the number of clusters at harvest may be due to that
some clusters dried and fall at early stage of cluster development as a results
to unbalanced nutrition status in the vine. The increase in cluster number per
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vine with divided canopy training systems may be due to good light
penetration to the leaf area of the canopy and cluster zone. Reynolds et al.
(2004) noted that with divided canopies of Riesling vines, yield was
consistently higher compared to five training treatments (alternate double
cross arm ADC, lenz moser L.M, low cordon L.C and pendel bogen PB).
However, Baeza et al. 1999 reported about the effect of training systems
(single curtain, vertical trellis, spur pruned high head trained and low head).
As whole, vertical trellis showed the best performance, since it produced the
highest yield.

Moreover, Bica and Novello (1995) noted that, the divided canopy
training system significantly influenced the rate of photosynthetic assimilation
of Erbaluce grapevines to central curtains than alternate curtain and pergola.

Table (2): Effect of training shape on bud behaviour of Thompson
seedless grapevines.

. Shoots Shoots Cluster
Burst [Vegetative
bear one | bear two Total (no) at
buds shoots .
Treatment ; . cluster cluster |[cluster/ving| harvest
(no)ivine | (no)/vine : . .
(no)lvine | (no)vine Ivine

2004/ 2005|2004/2005|2004 | 2005|2004 | 2005 | 2004 | 2005 |2004| 2005

Divided

canopy

training and
cane pruned
Head trained
and cane53 A55.0B| 11 13 |35 B|36.0B|6 B|6.0 A|47 B|48 B|40 B|35 B
pruned

Four  main
arms and48 B|50.0 C| 13 14 |34 B|33.3C|2 C|22 B|37 C|38 C|26 C|26 C
cane pruned
L.S.D at 5% |4.169/4.131| N.S | N.S |1.847]2.234|0.957|1.257| 1.29 | 1.29 | 2.06 |0.815

57 A61.2A| 11 12 |40 A42.3 A8 A|7.0 A|56 A|56 A|45 A|45 A

Concerning cluster weight, data presented in Table (3) show that,
divided canopy training system and head trained training system significantly
increased cluster weight in the first season of the study, but the increment
was not significant in the second season compared to four main training
system.

Table (3): Effect of training shape on cluster characteristics of
Thompson seedless grapevines.

Cluster weight Berries Berry weight

Treatment (9) (no)/cluster (9)

2004 | 2005 | 2004 | 2005 | 2004 | 2005 | 2004 | 2005

Berry size cm?

Divided canopy|
training and cane| 503 A | 507 265 258 2.0 210 |19 A |20 A
pruned

Head trained and
cane pruned
Four main arms) yeep | 435 | 266 | 244 | 1.9 | 19 |1.75B| 1.8 B
and cane pruned

LS.Dat5% 6.733 | N.S N.S N.S N.S N.S | 0.054 | 0.211

503 A | 483 266 241 2.0 22 |18AB| 21 A
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The effect of training system in parallel trend to berry weight and
size. These results are in harmony with Zhang et al. (1995) that, the U
shaped and V shaped training system i.e. open central systems, were
considered the best for high yields and good berry quality.

Regarding soluble solids content (SSC), data presented in Table (4)
show that SSC of berry juice were significantly increased with divided canopy
training system, while head trained system in the second season compared
to the four main arms training system. However, total sugar percentage and
reducing sugar percentage of berries juice were in parallel trend to SSC of
berries juice as affected by training system.

As for total titratable acidity, data presented in Table (4) show that,
both divided canopy training and head trained training system significant
reduced juice acidity percentage in the first season, but did not in the second
season compared to four main arms training system. These results are in
agreement with Ferree et al. 2002 who mentioned that vines trained to sylovs
system had more gapes and higher juice soluble solids than bilateral cordon.
While, Reynolds et al. (2004) recorded that brix, titratable acidity and pH were
not strongly affected by the training system.

From this study we can conclude that the best training system which
gave high light penetration and good distribution of bearing unit on the fruiting
vines was divided canopy and cane pruning system, which gave vigour vine
growth, good bud fertility and the best fruit quality.

Table (4): Effect of training shape on juice quality of the berries
of Thompson seedless grapevines.

- Total sugars Reduced
0, 0,
SSC % Acidity % % sugars %

2004 | 2005 | 2004 | 2005 | 2004 | 2005 | 2004 | 2005

Treatment

Divided canopy|
training and cane| 18.9 A|20.2A|0.62B| 0.43 |17.57 A|18.8 A |17.0A|18.3A
pruned

Head trained and
cane pruned

Four main arms),q o pl1858(071A| 049 [15.608|16.98 1508|1638
and cane pruned

L.S.Dat5% 0.527 | 1.544 | 0.017 | N.S | 0.632 | 1.396 | 0.591 | 1.354

18.7 A|19.0 AB| 0.62B | 0.45 |17.40 A17.8 AB| 16.8 A [17.2 AB

REFERENCES

A.O.A.C (1975). Official methods of analysis. 12t ed, Benjamin Franklin
Station Washington, D.C, U.S.A, 421 p.

Baeza, P.; M.C. Bartolome,; V. Sotes, ;C.Ruiz,. and J.R. Lissar-Raque, .
(1999). Differences in leaf area develop-ment in four training system
and its effects on vine size and canopy yield. Anvest-Agraria prod.
Protc. Veget. (1999) 14 (%/2) 173-190.( Hort. Abst. 2004 (70) 10-8427).

Bica, D. and Novello, V. (1995). Photosynthetic activity in grafted and own-
rooted Erbalue grapevines trained to four trellis system. Vitis, 34(3):
141-144.

3594



J. Agric. Sci. Mansoura Univ., 32 (5), May, 2007

Ferree, D.; T. Steiner ;J. Gallander,.; D. Scurlock; G. Johns and Riesen
(2002). Performance of "Seyval Blanc" grape in four training systems
over five years. HortScience. (2002) 37(7) :1023-1027.

Gomez, K.A. and Gomez, A.A. (1984). Statistical Procedures for Agricultural
Research (2" ed.). Published by John Wiley& Sons, New York.

He Puchao and Cheng, G. (1994). Comparison among training systems in
wine grapevines, J of Fruit Sci. 11 (1):14-18.

Reynolds, A.G.; D.A. Wardle, ;M.A. CIiff, and M. King, (2004). Impact of
training system and vine spacing on vine performance, berry
composition and wine sensory attributes of Riesling. Amer. J. Enol. and
Vitic., 55(1): 96-103.

Zhang, D.P.;H.Y. Jiano, ;X.X. Chen, and Xuefeng (1995). Studies on the
essential relationship between canopy microclimate, vine growth, grape
yield and berry quality. HortScience, 22(2): 110-116.

" oA O geashll iall B g W) Ay 5 JSE) any el
daaa daaf o agaaa g ) ae Ul ae G ae
B3 — Claasl) sy agaa — e 30 Eisagd) 385

ey il ey S dilaiey de ) Jie (5 MY O smash e e 4 il o2y jal
Jero ¥t ense BB Jus el it daguilly g
Dt gaall o aka 3 a5 el e S A 5 s
-Y (DC) Jai¥) Il aad olad) (3 and IS Garai ) (alasy (5 il g ganall aandi -)
Sl () e mlad) (B (e ) gt g g JlaiY) (Sl oy (8 4 KU (il (05
(H) a3 8103 IS Ge zods S
o Al el (8 Lgie IS apa 535 @ ) Ll bl (g 2 5A5 Aty & ) @)l ) -
Gob JSI (O VY X Slaal 1) raaill aliil) Lo adiind 285 (FMA) Ly clla
Al 2y il
; ladll aaf cuils g
Al Al o — g3l dlow — A jae i) 8L ()5 8 Aliaia g SI sais S -
o sie OIS L3l J s Lty (FMA) 4506l (H) ¢ (DC) 5 ol s ol (S
FMA g Jshi @laedldl i Ly (H) 5 (DC) o=
Lo S e adlic sae Juadl 5 da S/ae ) ) 028 &5 Juabl (H) 5 (DC) dp il s -
A L ARl aeall die GBS (gl Jsda e pns £0-Y0) (Y dal ) 4
(FMA)
all (s 2s8iall )5 B Aliaie 358l 850 Sliia (H) 5 (DC) Ll & jelal -
Al 38l 3 giiefoiball se il o e leans
A @l Sl ¢ SSC o Aiaia cilaall 3292 (A e (H) 5 (DC) Gl ekl -
(FMA) A il & el A gaall 8 Cayila (adi g A510))
o ol ol A S o o A8 3k O (G Ayl g ks i 48y e Sl
o sl i 8 Cpaeni da SN Ciaaiia 8 0 e 128 (3iay Cua (DC) LY Sk ola
il s 315

3595



Abd EL-Ghany, A.A. and M. A. A. Mohamed

3589 3590 3591 3592 3593 3594 3595 3596 3597 3598

3596



