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Abstract

BACKGROUND: Kiwifruit is a warnrtemperate,
deciduous fruit tree. It is sensitive to frost or freeze damage
during winter. Therefore, the farmers cover kiwifruit trunk
with rice straw to preclude freeze injury. This study was
conducted to evaluate trunk wraps for protection of freeze
injury of kiwifruit (Actinidia deliciosa) vines.

METHODS AND RESULTS: The experimental orchard
was located in Sacheon (lat. 34°56' N, long. 128°03' E) of
Gyeongsangnam-do, South Korea. The vines were 5-6-year-
old ‘Hayward’. Two wrap materials, rice straw and silver-
cushioned mat (reflective foil-coated, plastic-foamed mat,
Ganan Industry, Rep. of Korea) were evaluated for their
heat-retaining ability. The trunks of kiwifruit vines were
wrapped in late December, and the wraps were removed in
mid-April the following year (2012/13 and 2013/14).
Temperature inner wraps were recorded from January to
March in 2013 and 2014 by WatchDog 2450 (Spectrum
Technologies, Inc., USA). In 2013, the lowest ambient
temperature of January and February was-10.2°C,-10.9°C,
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respectively. The lowest temperature of inner-wrap of silver
-cushioned mat was -6.3°C,-2.6 C in January and February,
respectively. However, rice straw showed 9.8 C and-9.9C
in its lowest value of January and February. And also silver
cushioned mat appeared to be superior to rice straw in its
ability of heat-retaining during night time.
CONCLUSION: Therefore, it is suggested that silver-
cushioned mat will be more efficient as wrap material than
rice straw in its ability to preclude freeze damage of
kiwifruit trunk during winter.
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Fig. 1. Freeze injury of kiwifruit trunk (A), and trunk wraps to protect freezing injury. B, commercially available
silver cushioned wrap; C, conventional rice straw.
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Fig. 2. Mean temperature patterns inside wraps of kiwifruit trunk depending
on recording time in a day on January 2013 and 2014. Silver cushion is
reflective foil-coated, plasticfoamed mat (45 mm in thickness, 94 cm in
diameter, and 30 m a roll, Ganan Industry, Rep. of Korea). See Fig. 1B.
Vertical bars indicate standard error of the means of three replications.
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Fig. 3. Mean temperature patterns inside wraps of kiwifruit trunk depending
on recording time in a day on February 2013 and 2014. Silver cushion is
reflective foil-coated, plasticfoamed mat (45 mm in thickness, 94 cm in
diameter, and 30 m a roll, Ganan Industry, Rep. of Korea). See Fig. 1B. Vertical
bars indicate standard error of the means of three replications.
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Table 1. Minimum and maximum temperature inside wraps of kiwifruit trunk during winter and early spring (January
to March)

Temperature inside wrap (C)-

Year Wrap type Jan Feb Mar
Min Max Min Max Min Max
2013 Ambient -10.2 ¢ 12.6 a -109 b 153 a -3.8 ¢ 199 a
Rice straw 9.8 b 118 a 99 b 153 a 25b 20.1 a
Silver cushionx -6.3 a 105 b 2.6 a 15.1 a -1.0 a 185 a
2014 Ambient 76 b 142 a -6.9 ¢ 182 a 3.2 ¢ 21.8 a
Rice straw -6.0 b 13.6 a 4.0 b 149 b -14 b 16.5 b
Silver cushion 22 a 11.8 a -1.8 a 19.1 a 0.3 a 209 a

“Mean temperature of three recording spots of an experimental orchard

YMean separation within column by Duncan’s multiple range test at 7 = 0.05

*Reflective foil-coated, plasticfoamed mat (45 mm in thickness, 94 cm in diameter, and 30 m a roll, Ganan Industry,
Rep. of Korea).

16 - —®— Rice straw
—O— Silver cushion
—v¥— Ambient

Mar 2013

12

10

16 Mar 2014

Temperature ()

12 |

1234567 89101112131415161718192021222324
Time (h)

Fig. 4. Mean temperature patterns inside wraps of kiwifruit trunk depending
on recording time in a day on March 2013 and 2014. Silver cushion is reflective
foil-coated, plasticfoamed mat (45 mm in thickness, 94 cm in diameter, and
30 m a roll, Ganan Industry, Rep. of Korea). See Fig. 1B. Vertical bars indicate
standard error of the means of three replications.
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