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Geographical Variation of Snow Hardiness
of Abies sachlinensis.

Suekichi HATAKEYAMA ™, Katsuhiro GOHSHU® and Shinsuke ISHIKURA™
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Fig.1. Locations of each provenance and number
of clones in each provenance.
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Table 1. Number of clones and their snow damaged percent, snow demaged branches per
tree, branch length diameter of branch and number of branches per whorl of
grafted clone of Abies sachalinensisin each provenance.

PE i sau—H F OFE R EERHY WL R PR LSS oyl
FEREK 3%
Provenances Number Percent of Snow damaged Mean Mean Number
of clones snow damaged  branches length of diameter of branches
trees pet tree branch of branch per whorl
AKKESHI 25 53.6 (%) 3.3 (K) 174 (cm) 2.8 (cm) 3.7 (K)
URAHORO 9 47.8 2.3 197 3.3 4.2
URAKAWA 6 40.0 2.8 223 3.3 3.3
IKEDA 21 28.8 1.9 197 3.0 4.4
KITAMI 10 20.6 2.2 180 2.8 3.6
NAYORO 3 11.1 1.0 143 2.3 3.8
FURANO 16 4.4 2.5 172 2.4 4.1
BIFUKA 5 0 — 174 2.5 3.5
OHMU 4 0 — 156 2.5 4.4
OKOPPE 3 0 — 181 2.8 4.3
TOMAKOMAI 9 0 — 215 2.7 5.2
IWAMIZAWA 10 0 — 251 3.2 4.4
RUMOI 0 — 229 3.2 4.8
TAKIKAWA 0 — 131 2.4 4.5
KUTCHAN 0 — 243 3.4 3.0
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Photo.1. Snow damage (type 1) for branch Photo.2. Snow damage (type 2) for branch
of grafted clon of A. sachalinensis of grafted clon of A. sachalinensis
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Fig.2. Frequency distribution of snow demaged percent of clone in each provenance.
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DI 64% % LOTWA, VXX 7o —r i LT Table 8. Analysis of variance for snow
W EER S o DI, RBRHIOBRIA X < damaged percent of grafted clone.
B L DI NBRE LT oo 2 &, Sbick E A HEE N

PIBEHEATH %0 CHOBHIT R & < PO AR /)y oS = P

S5 2 FEORAE Lo TNDIb EBEXDND, po |
4 [CFEHIRNC 5 L RS o B B E D within location 10 54299

Nty bR LD U, EOEMICY, B, 1 pene MR 722.34
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** gignificance at the 1 percent level.
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Table 4. Snow damaged percent for stem and add stem to branch, total height, the
latest 5—year height growth and number of branches per whorl of
open pollinated progenies.

= & B & BT B AEMOBEAR At H o v B
JE Hh Snow damage Total The latest 5—year Number of

Provenances height height growth branches
Stem Stem -+ Branch per whorl

AKKESHI 2.8 (%) 5.8 (%) 2.6 (m) 1.4 (m) 4.2 ()
KITAMI 2.4 3.2 3.1 1.8 4.2
'II‘VgAMl\gII?émI 1.7 2.5 3.1 1.8 4.5
IKEDA 1.7 1.7 3.0 1.8 4.1
URAKAWA 0.5 1.6 2.9 1.7 3.7
OKOPPE 0.3 1.0 3.0 1.7 4.4
ASAHIKAWA 0 0.2 2.7 1.6 4.3

KUTCHAN 0 0.2 2.8 1.5 3.4
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Table 5.  Analysis of variance for snow damaged percent of stem and add stem to
branch at 17—year—old open pollinated progenies.
5K
E B B OB Mean Squares
Sources df Stem Stem+ Branch

Replications  (R) 113.29* 253.98*
Provenances (P) 7 88.78% 110.45*
Families within provenance  (F/P) 20 27.23 26.56

(R) X (P) 14 25.54 23.88

(R) x (F/P) 40 25.31 31.89

1) *stands for statistical signifcance at the 5% level.
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Table 6. Estimates of variance components expressed by
percentage ratio of snow damage for stem and add
stem to branch of 17—year—old open pollinated
progenies.
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Snow damage

BEROTE
Snow damage

FLTHoT, Sources for stem for stem+branch
0, 0,
EER | ST OB Rs  Dorvenances 19.2 (%) 21.9 (%)
] . Famlies within 2.0 0
RITFE, PEHIREIC 5%/KMEDHE  provenance ‘
MeRAZE®HNT (R5), Lal, Bror 788 78.1
Total 100.0 100.0
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Table 7. Analysis of variance for total height, the latest 5—year height growth and
number of branches per whorl.

52 /8
) H H E B & Mean squares
Sources df Total height The latest 5—year Number of branches
height growth per whorl
Replications (R) 2 4.390** 3.789** 4.198**
Provenances  (P) 7 473* .349% 1.086%*
Eﬁggﬂ:‘i‘c’gthl%m 20 212 136 219
(R) X (P) 14 .188 .097 113
(R) X (F/P) 40 .202 .156 .233

*and **stands for statistical significance at the 5 and 1% level, respectively.
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Table 8. Phenotypic, genetic and environmental correlation between snow damaged
percent and the other characters of open—pollinated progenies.

B T b AR DR AR 7o v Bk
Total heght The latest 5—year Number of branches
height growth per whorl
Genetic correlation —.711 —.457 411
Environmental correlation —.062 .004 .200
Phenotypic correlation —.258 —.227 —.053
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A DIRIMBD T/IE, L7ehi-> T, BEHEKREIIEEFICERT AR T & L TOREN/ NN
MO L TEZ T,
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Table 9. Climatic elements in the wintertime in each provenances of grafted clone of
Abies sachalinensis.

PN ERE S oA RE  TES 50 bl LOHIM  ESF 30 cull Lo
E H Maximum Precipitation A period of snow A period of snow
Provenaces
snowdrifts in wintertime lay 50cm deep lay 30cm deep
(em) (mm) (day) (day)
AKKESHI 59 171 0 0
URAHORO 61 149 0 45
URAKAWA 19 194 0 0
IKEDA 61 149 0 45
KITAMI 68 112 0 71
NAYORO 122 349 85 144
FURANO 104 270 75 105
BIFUKA 129 449 85 144
OHMU & OKOPPE 117 266 82 91
RUMOI 122 363 73 118
ITWAMIZAWA * 123 392 75 112
KUTCHAN 206 627 125 161

* )l W NERIESE RIRICE O 7,
*  TAKIKAWA and TOMAKOMALI includes in IWAMIZAWA

F—10 27— OTERLEMICE T AKERT & OMHBRE

Table 10. Correlation coefficients between snow damaged percent of grafted clone
and climatic elements in each provenance.

SN FEf DRk R T 50 cm L _EHAH TEE 30 emLL L HAH
Relationship Maximum Precipitation A period of snow A period of snow
snoudrifts in wintertime lay 50cm deep lay 30cm deep
Snow damaged — 829+ — TT4% — 92T+ — 84T

percent

1) **stands for statistical significance at the 1% level.
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Table 11. Multiple regression analysis for grafted clone.

AL UL B W 9 4
Source of variation df Mean squares

Regression 4 15.39%*

due to x1 1 47.24%*

due to xg 1 21

due to x3 1 12.65%*

due to x4 1 1.47
Deviation from regression 8 1.02

1) Xy, XeBIOXIIENFNRKHEEE, ZEHFEKES XV 50 ol EOEEHMEZ H 5
ol B

2) I 1%KEOFREREE H DT,

1) X, X2, Xsand X4 stands for maximun snowdrifts, precipitation in wintertime and
a period of snow lay 50cm deep in each provenance, respectively.

2)  **stands for statistical significance at the 1% level.

F—12 EHICBT 2 RERFITWT 57 o —r OB ERORFEFIS L OEHEREIF R

Table 12. Partial and standard partial regression coefficients of snow damaded
percent for grafted clone on climatic elements in each provenance.

7% &) % fwIER AR AR R AR A
Source of variation Partial regression Standard partial
coeffcient regression coefficient
Maximum snowdrifts .01004 1973
A period of snow lay 50cm deep —.46430* —.7939
A period of snow lay 30cm deep —.19928 —.3155

*stands for statistical signifcance at the 5% level.
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Table 13. Multiple regression analysis for open pollinated progeny.

2 B B[R] B W 9 4
Source of variation df Mean squares

Regression 3 21.5084**

due to x1 1 50.4259%*

due to xg 1 4.2883

due to x3 1 11.5546%*
Deviation from regression 4 1.2416
1) Xy, XeBIO X IEZNEIEHICIIT 2 BREERE, ZEMOBEKES LT 50 canll o

EEWMZH DT,

2) IR 1% KEOHFHFELEH L DT,

1) Xi, X, and Xsstands for maximun snowdrifts, precipitation in wintertime and a
period of snow lay 50cm deep in each provenance, respectively.

2)  **stands for statistical significance at the 1% level.

K14  FEHOKER T2 T 2 BB O THEROMRENF I L OEERERENR R

Table 14. Partial and standard partial regression coefficients of snow damaded
percent for open pollinated progeny on climatic elements in each
provenance.

ER 7 fwIER AR AR R AR A
Climatic elements Partial regression Standard partial
coeffcient regression coefficients
Maximum snowdrifts —.00392 —.07149
Precipitation in winteertime .00458 .14675
A period of snow lay 50cm deep —.69764* —1.02759

1) *stands for statistical signifcance at the 5% level.

B R C 2T T2 0T D I R BIR O FRHE TR 7%, REHRFEKEITN 14% THY h RV 0H
FHEHUECToWT DIIKE S LT 50 enlh EOFEHWIM & BIR LIZREEROEARRENWZ L2 LY
LTW5b,

L7 o T, bRV OFEFRIIMEOEMBERITAERNERLEEX SN0, NV H A
BER IO R —Y 7R R ONEEIC S B DHIARFED b K~V IXEHIEN m < KEER R L O
BEH RSNV VHIEE N R~ 3PN BN s B2 5N D,

ES & D

HEBFREENELDEMNSED T b R~ Vo7 o —2 121 B8 (15 FEH) & HARARRE 28 5
%,SEﬁmﬁ*ﬁ#ﬁ%ﬁmto7n YOEEFTELE LTHRICEZ S BARREOE FITHIZL 7
n— L REANETHEERRIZODVRA LN, ZOBLRWIEME OB 04 R I L OO B
ks EBELNT,

LorL, WINoMEE SEMRZER AR E S FEFEL O FO0T WO EMIT AR OB R EEN
DIROHIFF O S D TEEL H T RWEMIL B AR LA R — Y 7 pn AL O N EREE L
HEBEOLDTHD,

£, N R YOEERPIMELBER EORE L ORBGRERNTZ, 7 e —IlBW T EFRRE
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Summary

Observations were made on variation in snow damage among grafted clones of Abies
sachalinesis of 15 provenances and open pollinated progenies of Abies sachalinensis of 8
provenances.

The materials were selected from natural forests in Hokkaido. The grafted clones and open
pollinated progenies were planted at the Experimental Forest of the Hokkaido Forest Experiment
Station, Bibai, Hokkaido, in 1962 and 1965, respectively.

In 1977, a severe snow damage was recorded. The trees from the districts along the Pacific
Ocean coast, where there are little snow covers, were seriously damaged, while those from the Sea
of Japan coast and northern part of the Sea of Okhotsk coast and their inland sides, where there
are heavy snow covers, were damaged less seriously.

It was concluded that the climate of little snows in winter in the Pacific Ocean side regions do
not favour the development of snow hardiness, as compared with the climate of heavy snows in the
Sea of Japan and the Sea of Okhotsk coast regions. The proper selection of provenances would be
helpful in reducing snow damage in Abies sachalinensis plantations.

Trees from the Sea of Japan, northern part of the Sea of Okhotsk coast regions and their
inland
provenances are generally taller than those from the Pacific Ocean side provenances in total height.

While the number of branches per whorl indicated reversal tendencies with the total height.

Signincant possitive correlation between the snow hardiness and the total height and negative



correlation between the snow hardiness and the number of branches per whorl were observed.



