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A testing method the cold hardiness of Sacharin(Abies sachalinensis) by way of
artificial freezing.
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Hardening method and freezing temperature used to test
seasonal changes in the cold hardiness of winter buds.
53 1 N—R=U T8 W& R E
S eason Hardening method Freezing temperature (°C)
1978 25 Sep. 0°C - 10 days* -3 -5 - 8 —10 —15
7 Oct. 0°C - 10 days* -3 - 8 -13 —18 —-15
18 Oct. 0°C - 10 days* -5 - 8 —-13 —16 —19
21 Nov. | 0°C - 10 days, 0°C->-10°C (1°C /day) ** —20 —25 —-30 —-35
16 Dec. | 0°C—>—20°C (1°C /day) , —20°C - 20 days*** —33 —36 -39 —42
25 Dec. | 0°C—>—25°C (1°C /day) , —25°C - 20 days -36 -39 —42 —45
1979 24 Feb. | 0°C—>—25°C (1°C /day) , —25°C - 20 days —40 —43 —46
13 Mar. | 0°C—>—15°C (1°C /day) , —15°C - 20 days —34 -37 —40
1978 24 Apr. 0°C -20 days —-10 —15 —20 —25
11 May 0°C -20 days -4 - 8 —-12 —16
*: 0°CTIOHN—k=>Z
Standing at 0°C for 10 days.
**: 0°CTCIOHMKES, 0°CH5—10°CET1HIZ 1 COEE TH
After standing at 0°C for 10 days.cooled to —10°C at 1°C /day.
x*%: 0°CH5—-20°CECIHZ 1 COEETHHALEZDD, —20°CTC20HM@N—-Kk=
Then cooled from 0°C to —20°C at 1°C /day, standing at —20°C for 20days.
#—3 EHBOHEHERIZE SO L BERO T
Hardening method and freezing temperatures used to test
provenance variation in the cold hardiness of plus trees and
open-pollinated progenies.
ﬁta&(l)
o ! B No.of N—RZDTED WO R K
Materials Season materials Hardening method Freezing temperature (°C)
b 1972 18 Oct. 165¢ 0°C - 10 days —10 —15 —20
ra—r
1978 20 Oct. 102 0°C -10 days -10 —15 —20
Plus trees
13 Nov. 314 0°C - 10 days, 0°C—15°C (1°C /day) —18 —-23 —28 —-33
1982 19 Feb. 452 0°C—30°C (1°C /day) , —30°C 10 days, —-38 —43 —48 —53
—35°C 10 days
12 Mar. 311 0°C—15°C (1°C /day) , —20°C 20 days —-30 -3 —-40 —45
1979 13 Apr. 296 0°C-20 days, —5°C - 10 days -10 —15 -20 ~25
BARZM 1981 27 Oct. 19p 0°C + 10 days, 0°C—10°C (1°C /day) —20 —25 —30
EEH
1979 20 Nov. 33 0°C—10°C (1°C /day) , —10°C 10 days —15 -20 ~25 -30
Open-
pollinated 1980 17 Dec. 2 0°C—15°C (1°C /day) , —15°C 10 days —20 -25 —30 —35
progenes
1981 20 Dec. 2 0°C—30°C (1°C /day) , —30°C 10 days =37 —40 —43 —46
—35°C 10 days
1979 19 Apr. 33 0°C -20 days -10 -15 —-20 —25
1981 23 Apr. 24 0°C -20 days -5 —10 —15 -20

(1) C:»&EARZO—-0%
P . E## Number of provenances
(2)2—2%5H See Table 2

Number of clones
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P.sylvestris I-DyNTHTY  TATYT -10 -10 -20 -60 -70 -90
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A testing method the cold hardiness of Sacharin (Abies sachalinensis)

by way of artificial freezing.

Shigeru Eica , Kazuya [1ZUKA, and Osamu TANDOH

summary

The study of cold hardiness in plants advanced remarkably through the development of experimental
techniques beginning in the 1970's. Through the artificial freezing of forest trees, a precise experimental result can
be attained that is not provided by study of genetic variation and by taking into account complicated physiological
phenomena. By using the following experimental materials, a wide sampling, and the following freezing method, a
higher level of experimental precision can be attained. Experimental factors include genetical management
concering provenance, forest stand, seed tree, a clone and an individual. These factors are analyzed statistically, and
a hardening method is used as an experimental technique to determine which plant has the maximum cold

hardeness in extream environments.





