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Abstract than 1400 CU that is fully fulfilled CU for kiwifruit rest
completion. There were no difference in budbresk rate
among the covering materids. Fruit weight was heavier in
e , 0.1 mm-PE and white-net (4 mm) than other windbreaks.
from' defoliation injury by strong wi erS such as typhoon. CONCLUSION: Regardless of the windbresk materials,
In this study, we have compared fru_|t quality, budbreak the PAR quantity was enough for kiwifruit photosynthesis.
rate and floral bud as affected by windbreaks. And also—— \ o for kiwifruit rest completionwas ully achievedin

we surveyed several microclimate indices of kiwifruit al treatments. However. with 1 t to fruit weight
orchard depending on the covering materia s of arch-type quantity of PAR, and AMT, etc., It is highly recommended

m;‘?_ﬁgﬁ; AND RESULTS: Five differert windbreek for kiwifruit growers to choose 0.1 mm-PE and white-net
ive different win (4 mm) as for their windbresks materials.

materias including polyethylene film (PE), blue- and
white-colored nets were tested in pipe-framed arch-  Keywords: Chill unit, Fruit quality, Kiwifruit, Microdimete,
type kiwifruit vineyards as the covering materias. Windbreaks

Photosynthetically active radiation (PAR), annua mean

BACKGROUND: Kiwifruit growersbuild their vineyards
using many windbreaks to protect their kiwifruit vines

temperature (AMT) and chill unit (CU) as well as fruit ME
quality were compared among the covering materias. In
al trestments, annual PAR was more than 400 pmol m® nod noooo odb oooo ouod oo oo

s in which kiwifruit leaf could reach its maximum ~ UH HHOO OO0 OO0 D00 0ooood oood
photosynthesis since the leaves were emerged. Annua 0 1,300 ha O0O0O0O OO@OO OO ODOOO0O OO0
memtemperaturewasgreaterinO.lmm-PEcoveringas 000 00 00O Ob 0obogo, 2016). OO0 OO OO
much as 1-2°C than other windbreaks. In CU calculated oo ood ooo odb ooo dod oo dod. oo

by three different models, al windbresks showed more 000 100 30 000 00 000000 0000,
2010 00O OO0 OO0 OO0 oboobo oo oo go
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Table 1. Physical features of cover materials of arch-type windbreaks used in this experiment
Windbreaks Average mesh size (mm) Net porosityz (%)
Blue net (2 mm) 1.36x2.39 493
Blue net (4 mm) 5.21x3.23 72.7
White net (2 mm) 1.73%2.29 65.6
White net (4 mm) 5.56x3.42 82.1

“Net porosity was calculated by mesh area and number per 100 cm’,

00 0000 ooo ooob ooob oog 20 000
0O 000 000 000 D0O000(Tanhora, 1988; Kwack
et al, 2012, 2013, 2015). OO O 000 OO@OOOO
0000000, 2005), O(Choi ef al, 2002) DOO0O OO
0 00 0ooo oooo oooo oodo ooooo.
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Fig. 1. PAR and mean temperature of kiwifruit orchard
during seven months from April through October
in 2012 and 2013 depending on covering materials
of arch-type windbreaks. Bars labeled with same
letter are not significantly different by the
Duncan’s multiple range test (p=0.05). Vertical
bars indicate standard errors of the means.
Table 2. Several microclimate indices under different
covering materials of arch-type windbreaks
during seven months from April through
October
. PAR Temperature
Year Windbreaks (UMOL m? s7) (C)
2012 Open field 638.0 a® 231 od
PE 4971 C 24.3 a
Blue net (2 mm) 488.4 c 23.0 d
Blue net (4 mm) 498.4 d 23.6 b
White net (2 mm) 530.3 b 234  bc
White net (4 mm) 613.9 a 23.0 d
2013 Open field 691.7 a 19.5 c
PE 557.2 C 219 a
Blue net (2 mm) 563.7 c 194 c
Blue net (4 mm) 617.0 b 20.0 b
White net (2 mm) 677.9 a 20.2 b
White net (4 mm) 701.0 a 19.9 b

"Mean separation within columns by the Duncan’s

7

multiple range test at p=0.05.

000 O0OO(Fig 1). 0000 000 00 PAROD 00O
000 000 0000 000 0000.

0000 mesh 000 00 OO0 OO0 OO0 OO
0000 PAROD OO0 OO0 OO0 OO0OO(Table
2). PARO 00 2 mm 0 4 mmO0 20120 OO 4884,
4984 pmol m” s”, 20130 OO 563.7, 617.0 pmol m™
s'0000, 00 2 mmO 4 mmOO0 20120 OO 5303,
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Fig. 2. Chilling unit of kiwifruit orchard calculated by
three different models. It is sum of five months
from November through March in the year
2012/2013 and 2013/2014 under different covering
materials of arch-type windbreaks. Bars labeled
with ‘ns’ are not significantly different by the
Duncan’s multiple range test (p=0.05). Vertical
bars indicate standard errors of the means.
Table 3. Fruit characteristics of 31-year-old ‘Hayward’
kiwifruit grown wunder different covering
materials of arch-type windbreaks
Fruit 501F31e Titratable
Year Windbreaks weight SOUCs acidity
(@) content (%)
& ( Brix)
2012 PE 925 a* 135 b 08 ab
Blue net (2 mm) 908 a 135 b 08 ab
Blue net (4 mm) 882 a 139 a 09 a
White net 2 mm) 979 a 127 ¢ 08 b
White net (4 mm) 938 a 133 b 07 b
2013 Open field 95 ¢ 128 ¢ 11 b
PE 1182 a 143 a 11 ab
Blue net (2 mm) 1096 b 135 b 12 a
Blue net (4 mm) 9.1 ¢ 128 ¢ 11 ab
White net 2 mm) 101.7 ¢ 135 b 1.1 ab
White net (4 mm) 1202 a 135 b 10 ¢
"Mean separation within columns by the Duncan’s

multiple range test at p=0.05.

6139 umol m? s?, 20130 00 677.9, 701.0 wmol m™
s'000. 000 0000 mesh 000 00O OO(PAR)

0O oo

00 000 oooo.

oodo oo ooo ooo ooooo oo, ooo
000 O0000D0(chill unit, CU)O OO0 OO0 OOO

u oo
0 oo
ooo

300 OO (Sunley ef al, 20060 00 00000
000000 0000 OO0 O mesh 00 OO0 O
000 (Fig. 2).
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Table 4. Characteristics of budbreak and flowering of
3l-year-old ‘Hayward’ kiwifruit grown under
different covering materials of arch-type windbreaks

Budbreak Floral Flower

Year Windbreaks (%) bud (No/floral
(%) shoot)
2013 Open field 675 a* 407 c¢ 22 ¢
PE 660 a 840 a 36 a
Blue net (2 mm) 654 a 619 b 30 b
Blue net (4 mm) 658 a 653 b 32 a
White net (2 mm) 669 a 714 b 32 a
White net (4 mm) 683 a 718 b 33 a
2014 Open field 667 a 8.1 a 41 a
PE 662 a 8.8 a 36 b
Blue net (2 mm) 606 a 806 a 34 b
Blue net (4 mm) 653 a 756 a 33 b
White net 2 mm) 716 a 796 a 32 b
White net (4 mm) 663 a 844 a 31 b

"Mean separation within columns by the Duncan’s
multiple range test at p=0.05.

0 00 O OO(g FW), DO(Brix), 000(%)0 0000
O(Table 3). 0000 000 000 000 00 201200
0 000 000 0000, PARDOOO OO0 0000 O
0 4mm00 0000 00 000 000 1~2°C 000
01 mm PECOO 201300 OO OO 0OOO. 00O
201200 00 4 mmO0 139 Brix, 201300 0.1 mm
PEOOO 143 Brixd OO0 00000 OO0 OO0 OO
000 0000 0000.000 000 0000 000 4
mm 0000 OO0 00OOO.

otSof wE 2l ot 2 st

00 000 000 00 00000 0000 000 O
00 00 00 000 000 000 0 000 000 00
0 000 DOO0. 201300 201400 0000 0OO OO
0000 O(ud)d D000 000 OOO(Table 4). 0O
0 000 00000 000 00 000 0000 000
O(floral bud)d 20140 00000 0000 00O OO
000 000. 000 20130 00000 0000 00O
0 00 0000 40.7%0 00 000 PE OO0 84.0%0
00 000. 201300 20140 0000 0000 OO0
mesh 000 00 0OO0OO0O0 OO0 000D 0OO0OO,
20130 0000 000 OO0 000 000 00 000
00 00 000 000 000 00 000 0000 00
0 00 00000 000 000.

i ]

0000 000 00 000 00 00 OO0 ooo oo
0O 00000(Norton, 1988), 000 OO0 ODOOOO O
000 (Judd and McAneney, 1984; Jarvis, 1985) 000

000D 00000 00000 0000 000 000 O
O (Briassoulis et aZ, 2007). 0000 mesh 000 O00O0O
000 00000 000 000 DOO(Gravina et al,
2011), 0 OOO0O0 000 0000 00 2mm 00000
00 0000 0000, 4mm 0000 00 0000 O
000 0000.000 0000 00 0000 OO0 mesh
0000 0000 0000 000 94~163% 00 000
ooooo.

00 00 00 00000 00 00000 00 000
000, 00 00 50 00 0000000 10~11 wmol
CO, m” s'0 0000 (Piller and Meekings, 1997), 010
O0O0D0O(PAR) 375 umol m” s' 0000 000000
000 0000 (Buwalda et a, 1991). O 0000 OO
0 0000 mesh 000 OO0 PAROD OO0 0000, O
0 mesh J0000 00000 OO 0000 PARD O
0 000 00D00. 000 00 00000 PARD OO0
400 pmol m” ' 0000 OOOO OO0 00O OO0
00 000 (Fig. 1; Table 2).

0000 0O 000 000 PEOOD DOOO 000 OO0
000 00 1~2C OO0O(Fig. 1; Table 2). Norton
(1988)0 DOOOO OO0 OO0 0OOOO0 OO0 O 00
000 0000 00000 0000 O 000 0000,
Williams (1970)0 000 000 1C 000 0000 O
0,000 000 000 O 00 000 00000, 00
0 20130 PEOO 0000 O0O(Table 3)0 OO0 OO0
000 00 000 000 0000 000 0000. 00,
000 4 mmO000 PEOOO OO0 000 00000 OO
0 00 PAR 00O 00 00O OO 00000 00O
O(Table 2)0 OO0 OO0 OOOO.

00 0000 000000 000 00,000 000
0 00 00000 000 00000 00 00 0000
(Sunley et al, 2006). 0000 000 OOO0O OO
00 000 00 00000 000 O 00.00 00 O
0 00000 000 0000 0000 0000 00 O
00 000 O O 00 (Weinberger, 1950, 1954; Oukabli ef
al,2003). 000000 0000 DOOO O 00 00O
00.00 000 00 000 000 00 000,0000
000 0 000 00,00,00 00000 000 00
0 00 000 000 00 O O00(Sunley ef al, 2006).

000 000000 000 0000,00 00 0000
00 0000 00000 0000 0000 00 950~1000
00@C 00)0 0000 OO0 Brundell, 1976; Lionakis
and Schwabe, 1984). Caldwell(1989)0 OO0 ‘00007
000 0000 00000 0000 95000 00, 000
0000 115000 OO0 000000 00000d. O
00000 2012~2014000 00 000 00000 OO
00 11000 00 3000 5000 100 000 000 3
00 O0(Sunley et al, 2006)0 0000 000000 O
0 O00O0O(Fg 2). PEOOO OO0 OO0, 00 000
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000 000 00 1400 CUOD 0000 OO0 00O
0 0 000(Fg 2.0 00000 000 0000 000
0 0000 000 00,000 00 00000 0000
0 0000 00O OO0 (Table 4). 00O, 20130 00O
00000 000 000 00 20120 000 OO0 00O
00 OO0 (Kwack ef al, 2013, 2014, 201500 0O0O0O,
PED0 0000 DOOOO0 000 000 00 0000
00 000 000 1~2C OO0(Table 2) 0000 0OO
oooao.

000 000 0000,00 00 0000 0000 O
00 00 0000 00 0.1 mm PEOOO OO,00 O
00Q mm, 4 mm)0 O00O0O0O00(PAR) D000 OO
0 00.00 00,000 000 000 00000 00
00 000 00.00,0000 00 00,000 000
00 000 0000 PEOO 00000 000000 OO0
000 00000 00,000 000 000 00 000
00 0D0O0O0. 00000 PAROO, 000 00,00 O
0 00000 0000, PEDOOD OO0 4 mmO0 00O
0 00 00 000 000 000 0000,

2 o

000 OO0 00000 00 0000 000 00 00
0000 000D OO0 0000 000 00 000 O O
0000 00 0 00000 000 00,000 000 O
00 00000 000.00 000000 0000 000
00 0000 00 5000 00 000 43m0O00 OO
000 000 000 00O000.000 000 00 00
0 DO0O0OO0ODOPAR) OO0, DO0O00 OO0 0000
00000 0000 0O DO000 00,00000.0
0000 4~100 000D 0OO0O 400 umol m” s'00
PAROOOD OO0 OO0 O0O0OODOO 000 OO0
0000 0O00. 000 000 PEOOOO 0000 O
1~2C 000.300 D00 00 000 0DO0O000O(CU)
0 000 OO0 0000 1400 CUOOOO 0OOO OO,
000 000 000000 00000. 0000 00 00
00 OO0 0000, 000 PEOOC 000 4 mm OO
0000 OO0 0DO0000 O000. 00000 PAR OO,
000 00,00 OO0 00000 0000 PEOOO OO
4mm 0000 OO0 OO0 OO0 0000 OO0 DOOO.

Oo0oo0oogao
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