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Fig. 1. Changes in daily maximum (:--- ) and minimum (——) temperatures from

November, 1994 to April, 1995.
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Fig. 2. Changes in freezing resistance of 1-year-old twigs

of wild A. arguta (—) and A. polygama (------ ). e,
bud ; B, cambium ; A, cortex ; X, xylem. A,
cortex and xylem of A. chinensts. LT, repre-
sents a temperature at which 509 of samples dies.
Survivability was determined by browning of

tissues frozen and thawed.
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Fig.3. Effect of covering material on temperature around tree. Covering material : straw mat (——),

10-cm soil on straw mat (-+---- ).
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Fig. 4. Effect of covering material on freezing resistance of
l-year-old twigs of A. arguta (- } and A. chinensis
‘Hayward’ (—). Covering material : straw mat (A) ;
straw mat+10 cm soil (). LT;, represents a tempera-
ture at which 50% of samples dies. Survivability was
determined by electric conductivity of water in which
tissues frozen and thawed were immersed.
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Table 1. Effect of covering material on frequency of freezing injury in A. arguta and A. chinensis growing
in field®,
Species and Varieties Covering Frequency of freezing injury (9)
material 1-year-old twig Internode of
Bud Internode 2-year-old twigs

A. arguta Nontreated 3.3+1.9 3.3+1.9 0
A. arguta Straw mat 3.3£1.9 4.4+2.2 0
A. arguta Straw mat +soil 2.2+2.2 2.2+1.1 0
A. chinensis ‘Hayward’ Nontreated 100+0.0 100+0.0 92.2+4.8
A. chinensis ‘Hayward’ Straw mat 66.7+5.1 68.8+7.2 44 .4+2.9
A. chinensis ‘Hayward’ Straw mat+soil 10.0+3.8 12.2%+2.2 2.2+2.2
A. chinensis ‘Kouryoku’ Nontreated 100£0.0 100+£0.0 93.3+3.8
A. chinensis ‘Kouryoku’ Straw mat 65.636.7 68.9%£6.7 46.7+3.8
A. chinensis ‘Kouryoku’ Straw mat+soil 12.2+4.4 14.4+4.0 3.3+2.7
A. chinensis ‘Golden king’ Nontreated 100+0.0 100£0.0 96.6+3.3
A. chinensis ‘Golden king’ Straw mat 71.1%£6.2 75.6+£8.0 52.2%2.9
A. chinensts ‘Golden king’ Straw mat-+soil 13.3%5.0 14.4+2.9 4.4+2.2

*Data were taken in May, 1995.
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Summary

Freezing resistance of Actinidia arguta and Actinidia polygama became high by degrees after
November, and was the highest from late January to the end of February. After March, the freezing
resistance became weak gradually. Freezing resistance of A. arnguta and A. polygama was strong, and
showed no difference between them. Freezing resistance of two cultivars (Hayward, Kouryoku) of
kiwifruit (A. chinensis) used in this experiment was weak conspicuously, compared with A. arguta and
A. polygama.

In winter, the change of temperature around the tree coated with covering material was less than
that of air temperature. The temperature around the tree coated with straw mat changed between
—2°C and —11°C from early November to early December before snow fall, fluctuated between 0°C and
—1°C during snow fall season, and varied between —2°C and 15°C from the 15th of March after snow
thawing to the last week of April. In addition, the change of temperature around the tree which was
covered with 10-cm soil on straw mat was above 0°C, and its fluctuation range was less than that of
covering treatment with straw mat alone.

Frequency of freezing injury in A. arguta showed no difference between the treatments with no
covering and with coating by covering materials (straw mat or soil). Reversibly, the frequency in A.
chinensis was the highest (100%) in nontreatment, and the lowest in a covering treatment with 10-cm soil
on straw mat. The mature branch of A. chinensis covered with 10-cm soil on straw mat wintered
safely. This fact indicates that in central Hokkaido, even A. chinensis early cultivars with a low
freezing resistance can grow through covering the tree with soil.



