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Abstract

In Korea kiwifruit growing area is limited to southern coastal region and Jeju island, partly due to the lack of

information on their cold hardiness in winter. This study was carried out to investigate cold hardiness of Korean
kiwifruit cultivars in a period of dormancy for using it as preliminary data to expand the cultivation area of
kiwifruit in Korea. A total of five kiwifruit cultivars in two species and hybrid, Actinidia deliciosa (‘Hayward’
and ‘Garmrok’), 4. chinensis (‘Goldone’) and 4. arguta hybrid (‘Bangwoori’ and ‘Skinny Green’) were subjected
to five freezing treatments of -12°C, -15°C, -18°C, -21°C and -24°C. Cell membrane damage in all cultivars
initiated in -18°C/32h and cell membrane stability was lost in -24°C in most cultivars, except for ‘Skinny Green’.
Cold hardiness was estimated by 50% lethal temperature (LTsp)) which was determined by triphenyl tetrazolium
chloride (TTC) reduction. In branches, LTsy was -15°C in ‘Hayward’ and ‘Garmrok’, -18°C in ‘Bangwoori’ and
-21°C in ‘Goldone.” The LTsy of buds on ‘Hayward’ and ‘Garmrok’ was 56 and 42 hours in -15°C and 4 and 11
hours in -18°C, respectively; however, LTsy of buds on ‘Goldone’ was 51 hours in -18°C and that on ‘Bangwoori’
was 3 hours in -24°C. Cold hardiness results imply that it may be difficult for cultivars in A. deliciosa such as
‘Hayward’ and ‘Garmrok’ to be grown in the north of southern coastal region in Korea; however, it can be
possible for several cultivars in A. chinensis and A. arguta hybrid to be grown in the northern part of Korean
kiwifruit belt if cold tolerance in the thaw is confirmed.
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Table 1. The kiwifruit cultivars used in this experiment

Cultivars Origin Released Released
year country

Bangwoori A. arguta x Tomuri (4. deliciosa) 2005 South Korea

Garmrok IT No. 233199(4. deliciosa) x IT No. 233198(4. deliciosa) 2013 South Korea

Goldone Red Pn'ncess (IT No. 233200, A. chinensis) x 1T No. 233175 (4. 2011 South Korea

chinensis)
Hayward China germplasm (4. deliciosa) OP 1927 New Zealand
Skinny Green KN8903 (4. deliciosa x A. arguta) x A. arguta 2007 South Korea
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Fig. 1. Effects of temperature and exposure time on Electrolyte leakage of kiwifruit cane.
Vertical bars indicate standard error of the means of three replications.
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Fig. 2. Effects of low temperature and exposure time on TTC reduction of kiwifruit cane.
Vertical bars indicate standard error of the means of three replications.
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3. Effects of low temperature and exposure time on budbreak of kiwifruit cultivars.
Vertical bars indicate standard error of the means of three replications.
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Table 2. Trendline formula of temperature and exposure time in the cold hardiness of kiwifruit buds

Cultivars Temperature

Trendline formula of Sprouting rate in low temperature exposure

time
Bangwoori 24C y = -50x + 200 (R’=1, x=<4h))
-15C y = -0.0168x* — 0.4954x + 100.3 (R*=0.9998, x=64h)
Garmrok . ) )
-18C y = 0.0592x* — 5.057x + 100.91 (R*=0.9982, x=32h)
Goldone -18C y = -0.0013x> + 0.0957x* — 2.5042x + 100.88 (R*=0.9978, x <64h)
-15C y = 0.0029x* — 1.0868x + 101.54 (R’=0.9841, x=64h)
Hayward . ) )
-18C y = 0.0714x* — 13.071x + 100 (R’=1, x=8h)

Skinny Green Can not be estimated

y = Sprouting rate, X = exposure time
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