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Abstract

One-year old pear (Pyrus pyrifolia L.) trees of a new commercial cultivar ‘Manpungbae’,
recently developed in South Korea, were planted in 2001 (planting year 1) and trained to four
trellis systems: Y-trellis, Y-II-trellis, pergola, and vase-pergola. To evaluate training systems in
the local area (southern Korea), tree growth responses were compared for each trellis system
from planting years 3 to 8. For trees trained to Y-trellis and pergola systems, a high proportion
of land covered by tree canopy was maintained over the study duration, with 70-80% coverage
in year 8. Eight-year cumulative yield per tree was increased in the vase-pergola system with
a low planting density and an additional scaffold. Compared with other systems, cummulative
yield use efficiency was greatest in Y-II-trellis and pergola systems in years 5 and 8. Compared
with Y-II-trellis and vase-pergola systems, the 8-year cumulative yield per hectare was two fold
greater for trees trained to the Y-trellis (103 tons) and pergola systems (101 tons). Use of the
pergola system improved average fruit weight and fruit soluble solid contents, as well as net
income in year 8. Given that we observed reduced fruit productivity and increased labor hours
(pruning and orchard work), we consider the Y-trellis and pergola systems to be less valuable
trellis systems than the others evaluated.
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Fig. 1. Photographs of the different trellis systems used to train ‘Manpungbae’ pear trees. A, Y-shaped at 60 cm; B, Y-Il-shaped at
40 cm; C, pergola at 110 cm; and D, vase-pergola at 110 cm height.

Table 1. Planting density and growth conditions of one-year old ‘Manpungbage’ pear trees trained to four trellis systems in 2001 (year 1).

System Tree spacing (m) Tree density (ha) No. of main scaffolds ~ Direction of main scaffold ~ Cutting height (cm)
Y-trellis 6.5x3.0 510 2 Within row 60
Y-II-trellis 6.5%6.0 260 2 Within tree 60
Pergola 6.5%3.0 510 2 Within row 110
Vase-pergola 6.5%6.5 240 3 - 110
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Fig. 2. General structural design of tree trellis systems for Y and Y-ll-shaped trellis types (left), and pergola- and vase-pergola-
shaped trellis types (right) used to train ‘Manpungbage’ pear trees. This figure was reproduced from the study by Choi et al.
(2014).
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(year 8). Different lower-case letters adjacent to each datum indicate significant differences as determined by Duncan’s new
multiple range test (p < 0.05).
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Table 2. Fruit productivity and fruit quality parameters of ‘Manpungbae’ pear trees trained to four trellis systems in 2005 (year 5) and 2008 (year 8).

Cumulative yield ~ Cumulative fruit

System use efficiency vield Average FW Fruit shape index Firmness SSC T/'% .
(ke fiuit per TCSA?) (tonha') (gram per fruit) (L/D) (N) (°Brix) (% malic acid)

Year 5

Y-trellis 0.11b 258a 983 be 0.89a 142a 12.7ab 0.13a

Y-II-trellis 0.15a 140b 946¢ 0.87a 13.6b 13.1a 0.13a

Pergola 0.14a 255a 1,026 ab 0.88a 129b 132a 0.14a

Vase-pergola 0.12b 9.7b 1,036a 0.87a 145a 123b 0.13a
Year 8

Y-trellis 029b 102.6a 924b 0.85a 128a 12.6b 0.16a

Y-II-trellis 034a 53.6b 995a 0.84a 11.8a 13.0ab 0.16a

Pergola 0.34a 101.0a 990a 0.85a 122a 134a 0.16a

Vase-pergola 0.32ab 532b 955 ab 0.86a 127a 13.0ab 0.15a

“TCSA, FW, L/D, SSC, and TA indicated trunk cross-sectional area, fresh weight, length to diameter, soluble solid content, and titratable acid, respectively.
*Mean values (n= 5) followed by the same lower-case letter in each column are not significantly different, within each year, based on Duncan’s multiple range test (p <

0.05).
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Table 3. Fruit weight distribution of ‘Manpungbae’ pear trees trained to four trellis systems in 2008 (year 8).

Fruit weight distribution (%)

System

>500¢g 501-600 g 601-700 g 701-800 g <80lg <70l g
Y-trellis 1574 10.0a 144a 20.1a 39.8a 599b
Y-I-trellis 12¢ 102a 180a 185a 520a 705a
Pergola 9.0b 115a 11.6a 191a 489a 679a
Vase-pergola 5.8b 124a 11.6a 212a 49.1a 703a

“Mean values (n = 5) followed by the same lower-case letter in each column are not significantly different based on Duncan’s multiple range test (p < 0.05).
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