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Table 1. The effects of trellis-training systems on the budbreak of Kyoho grape (Average of the results

from 1991 to 1993)*

: Summer crop Winter crop
Trellis system — —
Fruiting cane # Budbreak # Budbreak Fruiting cane# Budbreak# Budbreak
% %
Horizontal 154 538 82.2a 195a 313 80.2a
Duplex-UMB 169a 573 85.0a 214a 355 83.0a
Duplex-FEN 158a 482 76.3b 192a 286 74.6b
Vertical-FEN 16b 337 72.9b 154b 220 71.3b
3H-V-shaped 164a 542 82.7a 217a 332 76.5b

! Means is the same column followed by the same letter are not significantly different at ¢ =0.05 by Duncan's
MRT.
% Acreage of each block (replication) investigated: 40 mx3 m= 120 m”. The values are average of 3 replications.
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Table 2. The effects of trellis-training systems on the shoot growth of Kyoho grape at flowering period
(Average of the results from 1991 to 1993)

Summer crop Winter crop
Trellis system  Shoot Length of % of shoot  Shoot Length of % of shoot
Node # ) , Node # . .
length 1-7node with halttip length 1-7 node with halt tip
cm cm cm cm
Horizontal 61.5b' 10.5 30.0 72.4a 48.3b 9.4 30.6 54.3a
Duplex-UMB 59.8b  10.7 32.0 65.3b 51.5b 9.6 31.5 45.9b
Duplex-FEN 62.8b 11.5 37.6 56.5¢ 52.6b 9.7 33.4 46.3b
Vertical-FEN 68.4a 11.8 39.0 53.1c 58.6a  10.2 37.9 38.7c
3H-V-shaped 59.3b  11.2 36.2 63.0b 50.9b 9.2 35.0 42.6bc

! See Table 1.
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Table 3. The effects of trellis-training systems on the growth of flower bunch and fruit-set of Kyoho grape

(Average of the results from 1991 to 1993)*

Summer crop Winter crop

Trellis system  Cluster ~ Cluster  Cluster Berry Cluster  Cluster  Cluster Berry
#/block  #/cane length  #/cluster #/block  #/cane length  #/cluster

cm cm

Horizontal 802a' 1.49 8.71b 49.3a 322b 1.65a 6.90 44.0a
Duplex-UMB 830a 1.50 8.56b 46.0a 444a 1.66a 6.89 42 3a
Duplex-FEN 738b 1.40 8.65b 45.0a 388b 1.53a 7.15 43.0a

Vertical-FEN 522¢ 1.29 9.13a 42.4b 197¢ 0.92b 7.22 38.7b
3H-V-shaped 852a 1.51 8.85b 47.6a 304b 1.40a 7.04 40.4a

2. Same as Table 1.
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Table 1. The effects of trellis-training systems on the shoot growth of Kyoho grape at late stage of fruit
growth (Average of the results from 1991 to 1993)

Summer crop Winter crop
Trellis system Shoot Length of % of shoot  Shoot Length of
length Node # lignified shoot re-growth length Node # lignified shoot
cm cm cm cm
Horizontal 100.9¢' 18.5 58.5a 38.9¢ 61.3b 14.6 53.4ab
Duplex-UMB 122.2b 22.9 51.9b 422bc  65.2b 13.6 48.1b
Duplex-FEN 121.9b 21.4 49.4bc 57.3b 68.1b 12.6 48.5b
Vertical-FEN 149.0a 23.2 45.8¢ 72.4a 87.9a 15.0 56.7a
3H-V-shaped 112.3bc  20.1 54.4b 50.0b 62.9b 12.7 51.2ab

! See Table 1.
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Table 5. The effects of trellis-training systems on the fruit quality of Kyoho grape (Average of the results
from 1991 to 1993)

Summer crop Winter crop

, Cluster Berry Cluster Berry
Trellis system Berry # TSS TA wt Berry # TSS TA
g g ‘Brix % g g ‘Brix %

Horizontal 399b'  43.1 9.3 17.3 0.56 345a 429a 83ab 17.2 0.77
Duplex-UMB  427a  47.0 9.1 17.2 0.60  322a 41.0a 7.8b 17.0 0.79
Duplex-FEN 355¢  40.0 8.9 17.3 0.52  329a 41.7a 7.9b 16.8 0.78
Vertical-FEN 365c  38.7 9.4 17.9 0.55 163b  18.8b 8.7a 17.8 0.62
3H-V-shaped 390b  46.7 8.4 17.7 0.53 330a 41.0a 8.0b 17.2 0.77
! See Table 1.
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Table 6. The estimation of labor demand for grape production in different trellis-training systems (Unit
acreage: 10a)'

Items Duplex-UMB Duplex-FEN Vertical-FEN 3H-V-shaped Horizontal
hr hr hr hr hr %
Pruning 11.39 12.51 7.78 12.51 11.95 4.25
Forcing of budbreak 7.50 5.28 3.61 5.56 6.95 2.47
Training & bud removal 26.67 63.94 31.97 61.16 24.46 8.69
Thinning & bagging 50.00 69.50 34.19 68.11 68.39 2431
Harvest and transport 95.28 105.36 62.55 103.69 99.80 35.48
Fertilization 18.61 18.63 18.63 18.63 18.63 6.62
Cultivation & weeding 15.28 15.35 15.35 15.35 15.35 5.46
Irrigation & drainage 3.89 3.84 3.84 3.84 3.89 1.38
Diseases & Pest control 28.61 34.19 24.19 34.19 24.74 8.79
Others 7.22 7.23 7.23 7.23 7.23 2.57
Total (hours) 274.44 335.83 209.34 303.27 281.39  100.00
(%) 97.50 119.40 74.40 117.40 100%

! The working hours was estimated from the experimental block, 360 m” each. The values were the averages of 1992
and 1993, which contained summer and winter crops.
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The Effects of Trellis-training Systems on the
Growth and Cultural Labor of Grape'

Jia-Hsing Lin and Lin-Ren Chang’

ABSTRACT

This experiment was conducted to clarify the influence of some trellis-training
systems on the growth and production labor of grapes. The trellis systems were: (1)
2-stories Duplex V-shaped two-armed umbrella system, (2) 2-stories Duplex two-armed
fence system, (3) 6-wire vertical single-armed fence system, (4) 3-harvest V-shaped
treellis and (5) horizontal trellis. The results indicated that the amount of fruiting cane of
summer crop was lower than that of winter crop, whereas the budburst of summer crop
was higher than winter crop. The vertical single-armed fence system had the least number
of fruiting cane, and consequently, the number of budburst as well as flower cluster were
lowered down. Meanwhile, all shoots in this trellis system grew vigorously resulted in
the lowest rate of cease of shoot-tip growth during blooming period. The number of
flower cluster in summer crop appear to be higher in (4) 3-harvest V-shaped, (1) Duplex
umbrella and (5) horizontal trellis systems. The Duplex umbrella trellis also had highest
amount of flower cluster in winter crop. The longest flower cluster were found on the
vigourous shoots of summer crop on vertical single-armed fence. However, the fruitset
was poor, the rate of shoot re-growth was high and the lignified shoot was short. The
climate during the experimental period was unstable, some natural disasters such as
drought and typhoon were harmful to the growth of shoot and fruit in winter crop. The
largest fruit cluster were found in summer crop of Duplex umbrella system. On the
contrary, the smallest was found in winter crop of vertical single-armed fence system.
The sugar contents and acidity of summer fruits were not significantly different among
all system. In winter crop, the sugar contents of fruits was the highest on vertical
single-armed fence system. An estimation of labor demand indicated that the working
hour in 3-harvest V-shaped and Duplex fence trellis were 17.4% and 18.5% higher than
that of horizontal trellis system. Duplex umbrella system and vertical single-armed fence

system saved 2.3% and 25.6% of labor, respectively, because of their low productivity.

Key words: viticulture, trellis, pruning, training, labor-saving, productivity.
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