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1. dbEERAISENFE
Table 1. JLifBEICE T % 4 IR DEED» S OIEN* B X ORBIEEY

Warmth index and accumulated degree-days of temperatures
below 0°C in four districts of Hokkaido

| M B OEE
H X Hh =t BE > X D Accumulated degree-
District Place Warmth index days of temperatures
VVVVV below 0°C
Y i % 3£ Esashi 51.0 587.0
Northwest coast on # ® Omu 49.7 659.6
the sea of okhotsk # 3£ Abashiri 58.7 528. 1
# Bl Monbetsu 51,4 564, 5
KON I A JE  Obihiro 58.0 673.7
Southwest coast on gl Et Kushiro 46.9 497.9
the Pacific ocean ## %= Nemuro 44,5 364. 4
Jis & Hiroo 52,0 410.9
A K ¥ & . N Wakkanai 54,0 419.7
West coast on the 3] 1% Haboro 60.5 421.6
Japan sea ¥ BF Rumoi 61,1 383.0
f8 )il Asahikawa 62.6 694. 1
/N # Otaru 68.1 228.2
A % Sapporo 67.8 317.2
SRR Iwamizawa 63.8 494.0
J3 45 Suttsu 55,4 1717
| {As4 Kutchan 58.0 585, 9
WEME « KPR % H§ Muroran 65,2 147.0
Tdfi%é; imj\;ifsja /N Tomakomai 57.3 319.1
and the south coast on Hi @ Urakawa 53.3 17z.7
the Pacific ocean {L % Esashi 74,0 66.1
Fos Mori 65.2 198. 1
B fg Hakodate 66.5 229. 4

* B 5°C Lo BEBKEDL S 5°C Zal0 ki E i Lz b0
Accumulated vaiues which subtract 5°C from mean monthly temperatures above 5°C.
ok O EE+HEAR) X1/220 088, COEKAOEOEREFRLMELZHO
Accumulated degree-days of temperature below 0°C.
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T DHUKIZILER & B s db i B AR oL, BEEIRYIMF LIS E S > T B, —
i OHIKIZBEKEDMER A LT 700~800mm EETHA TS BT OHETDO—D2TH 5,

TlecoMBFOREELTR, 1ATELS3HIChI T — Y 7iEics LEE 2 FKOEET, B
ZOHKASEBZL, KBIETL, 6 ADS 8 AZTO EDMEIEE O7cd HRMA L [RMED,
Table 1 (3458D 23 MR DED S OIFEM OHALREL MXANCOR Lc b DTH 505, AHKITAFE
HE DMWY &k, HHOLEERBOKENENC &, LOKEGENC EBHF SN 599,

FBEFEHIRNZ 10 Hh & 5 A hfIE TTH 55, WHEILTIZ 9 A MANCITEICL 2 2 &80, (F:
EETHADELORELHLITES, CCCULTOEMOLLICREH LT bo0bb L3l
HWUEHERESH NS E)

2) RSP

COMKIZEZIHROANE  HENE TBAEFBOROECHT TH 5, ¥/ OMKIT TIHER %
AUl & Lo NBERLE &R A 1T D 2o T DL KR OE T2 L REKE OV —16°C
B TRELPER L TO S BADERENSEC DT,

Table 2. 7% 10 HEOHWRFOEGHEL L UKEGHST
Mean-snow depth and maximum snow-depth in each district
of Hokkaido for the past ten years

w0 % | 5 o WM T
s Mean snow-depth |Maximum snow-depth
District Place
(cm) (cm)

ok —y 2 R ¥ 3 Esashi 122,7 152
Northwest coast on i ® Omu o 88.7 101
the sea of okhotsk #8 & Abashiri 65.3 92
# Bl Monbetsu 81,4 115

- iy
& P HOEm TN Oblhl.rO 74,0 ‘ 132
Southwest coast on g1 B Kushiro 44.6 75
the Pacific ocean & = Nemuro 65.3 92
Ik Hiroo 99,7 ’ 156
0 & i A H: P Wakkanai 62.2 ’ 110
West coast on the # #  Haboro 2.8 \ 189
Japan sea B # Rumoi 14,0 ‘ 135
f8, )il Asahikawa 90. 3 108
/N f8 Otaru 97.8 ‘ 118
A, W Sapporo 94,9 127
AR Iwamizawa 125, 1 146
¥ # Suttsu 76.2 102
Ham7Z Kutchan 188.9 238
FEEEEL « AT %% [ Muroran 33.0 52
The Oshima peninsula #/M Tomakomai 3.7 7
and the south coast on ili 1 Urakawa 21.8 45
the Pacific ocean il /& Esashi 40.6 70
o Mori 50, 3 —
B #% Hakodate 46, 1 91




JLiEEIcE T 5 b F=YyDERITONT ([fH) — 21 —

Z LU TERBRICEOABENSEENZ 5,

BT OBEEERILOKRIIZNIZET SRV, B SEICH T TEREOREH THIFILHE %
o BTN ISR IR 10 A B 5 5 A A, #REHIEIE 10 Ah a5 5 A TELETOT s
H B, DENOHE SEREDRERIE .

Table 1 7> SEEEEAMXNICA S E BT ONLTEH 2 HERLRSTEMES 185 LAIRS
NTN5, ¥/ Table 2 [3WE 10 PEDTHIEBEL EHBELRLILEDOTH 555, T ORI
BIMCGEOEREROT, KEEETIC ROTHENDEL, LOEREFEZ LD HEIRINLT
%0,

PlLEIREE RO 2 MR OGBIC DV TR, &k — v 7 BRI 2 0dbiid A ARIGEIL L3 2%
EBRNEABEANREZ VICE T 4 720 BAGHEBRICT N, £ L TZOMBOME, WA 3E
AOTRMSHEFIZEET LN &, FLRNBIKIDKRSERLEOC &R ERIHTDO&KR &
B L7e iAo nd o & o4 F— 7 R, BAREREE KEFREIZOHMELZRLTO S
HEDENZ B,

2. dtEEAAIKEORFE

1) BARMERE

JLEETROHBOSOMAET, LEMREREFERS2~3m, REHTIE LI m 28I 5, Ll
S EHROEETLOKEDOETIRV L BAER SO, BESLMEEZOZTNTL ] LaIck s, LML
WO BN TREZSENE L, KEFULIETL, THVHFLIBATRGENF LV S, BR
BHEA, FIRORFEHNIZ S A LAE TTH 20lcx LTHETE 5 AdhaE TTHEBSRESEEZ
BT EME,

2) EEREE -« KEFEY

ALEEDRB P TROEPVHMKX TH D, FLESILRNOMXTH 5, B, BROEEIFIZES
ERIARABED 12 AR P S 2 AP A TTROEDPV, - OHIFIES, 6 BICiEHESFEA LYY
CERELV, —HESMEIF]L, 2HoRBEKEOVNIZ —2°C, HoRSKIRONY b 22°C ik &0
W, BENEES 11 A LA~4 ATHLLEETRSED,

LI b2 X Dfgtazili~rcps, O 2HIXOKEIIENT, OAREBUEERZ, MoK 5NTERH
FERENEZNN, BEXDHL UAILHFHEOELETRIKEL L, INMBKEEL - THNS, CHRIKKL
TEELR, KPR TRLIBKESDEL 6 ALS 9 BIcED, Uik THREHES 1 »H
PEbEN, TR 2K ZHKT 2 & HABAIRSEMES, BHMBENEMICS 5,

3. dbEEEAILEAISRONE

D il

Fig. 1 RitigEo&HMA0% (18, 2H), E (68, 7A, 8J1) BIUEVFHRREZR LD
Th2Y COMTH WL LIK, iFEOREIEILIKENT 20 TRIZSAREBERTH 5,

COFEND—2E LT, igEOmERINEERSAAEEIL LU, F—82ERikhs & - TRE
FEERNAOKIRDETE VO AT S, ERHCILARHERSKIEEAREELZE LEREOBH%
BEATOEIHEVDNTO S, ~THEFEPEBLERES TEEL B IKBOBARAAHL, TR
Y H ZAMOEEEZFEOKRD EHBBEL 5N TV 5,
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FRKROAEED 1 HEREQT 6~10°C, BEHRUT 8~16°C, 7HDHEKZEDS 1 A LEKEAEJT
6~10°C, EHMT 8~16°C EVTNHHEHMD BB AESKENT L bHMENZ %,

2D B Kk =B

Fig. 2 3&MA0EaMKEEL (1A, 28) OV ARERLZLOTH LY, b ST
FHNZ SRTHEAKBHBEZOCENBELPTH D, COXT BEUOERD FFF KRS ICE D
23, JERE EE OSSN L HREKIEE VWA X Do JLRMT R FIEEE ORI AREKE DS 800~
700 mm THED TAHEW,

3 BT &R

BTN B AOEHRAO LM TAEENEOERMBASOTHEO/”G L, HEBELEEV, IIE
W TIIERERS 2m 282 2 b 20, EHH TR 0.5~1.0m T, —FBEME mAREE, TEK
W B S 5 1 E—BERVT L.om 2T, I FEHBETIR 0.5 m §if& TRE DD OFINEL,

VUi HEA & ERIO KD N Z R 93T D LI KRGO B T— i dbiigis PN Il <
SRTHEHMESEN, BRI DN TR 22 WADOB/OF I ETFO#K 1% Table 3 T3 L1z 53,

Table 3. JtiEEBICE} 2 4 HIKOBOIHD LFR/OMKE (28~30 LMD )
First hoar-frost and last hoar-frosts for four districts of Hokkaido
(The mean for the past 28~30 years)

2 b3 =2
imDistrict[X o Place 4 Daa)tesjr)f : o Doz?tes%%)f .
first hoar-forest last hoar-frost

ok — 7 WAl ; ¥, 3% Esashi 10204 Oct. 20 5112 May 12
Northwest coast on # & Omu 10J]J15H Oct. 15 5s/19H May 9
the sea of Okhotsk % s Abashiri 10j]18[1 Oct. 18 5 H13H May 13
% Monbetsu 10}j200 Oct. 20 SH2H May 2
— # 1 Obihiro 10520 Oct. 2 5H170 May 17
Southwest coast on #l % Kushiro 10}/J]8H Oct. 8 5 A1sg May 15
the Pacific ocean #l 4 Nemuro 10fj181 Oct. 18 54190 May 19
I5 JF& Hiroo 1041414 Oct. 14 5 426 El May 26

Gk AT | M Py Wakkanai 10f20H Oct. 20 | 5Jl4H May

West coast on the 3 0% Haboro 1019H Oct. 19 5H3H May

Japan sea # A Rumoi 11JJ1 3 Nov. 1 5} 3B May
B JI] Asahikawa 10/]4H Oct. 4 5 184 May 18
/N # Otaru 10j]2811 Oct. 28 5H1H May 1
AL W% Sapporo 1047H Oct. 7 i 5H7\H May 7
AN Iwamizawa 109Hd Oct. 9 5 H10H May 10
% #% Suttsu 11178 Nov. 17 4 H290 Apr. 29
{HinZz  Kutchan 108 2H Oct 2 5 f]20H May 20
FEELE « SRR %z @ Muroran 11H7 A Nov. 7 4 H18H Apr. 18
The Oshima peninsula E/ N Tomakomai 11A11d Nov. 1t SsH7zO May 7
and south coast on the i  Urakawa 11H1H Nov. 1 4 [126H Apr. 26
Pacific ocean 7L 7% Esashi 1156 H Nov. 6 4 B258 Apr. 25
PO Mori 10420H Oct. 20 4 428H Apr. 28
B f% Hakodate 10f]1414 Oct. 14 5}H2H May 2
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PHENE A P — O FEF A RO T BBHHSEC 10 A TE~11 A LACmBEs BT D 4 A T~
5 3 LAIDHHTH 201 LT, FMREINE—RICEOVBIESS 515, 2R MREIESDIL,
KRR ENET B 1O MR DL OEEE, L0 0B CPT TORBELEZY 5 L0 (@K LZD
BELRE,

I FPRTYOHTH

B EOHBHOBERBEEFUEHTH S P vy, ==Y, THxYV <y ERTHEERMTH S
Y 4 A # Vo8 (Betula maximowiczii Recer), I X+ 5 (Quercus crispula Brume), 74V 5 (Cercidi-
phyllum japownica Seis. et Zucc.), V) F ) (Kalopanax septemlobus (Thunb.) Komwz.), Y F%E
(Fraxinus mandshurica Rupr. var. japonica Maxm.), 7 o3 (Carpinus cordata Brume) &HsE
A4 ZARICEIE 72 1ZIBR § 2 ERER AT, UL SHEEYOREL JUOHOZ N &2 ElmEER

DEBELLZITOIHREINTO S, TRO LN ZHEEKE B E OBICETR & LT

Tabled, } F =Y RAKoHEERERXDEHS
The rates of species confusion in natural forests of Saghalien fir

= k wm| FFETY [ =/<v | K ¥ B
H X x R K % Number Abies Picea broad-leaved
District Name of natural forest of trees sachc(zﬁn)ensis jeg(oe;;sis t(ree)z
 &» % %
A=y 7R | B, b FeY 2 BEREK
s IgiyosatorA ‘ 25 9 (36.0) 7 (28.0) 9 (36.0)
Northwest coast jgéﬁ 1 ARERAT M 48 44 (91.6) 1(31) 3 (6.2
on the sea of | ;i ey
Okhotsk *%i’hi@wm@%“‘ 40 35 (87.5) 3 (7.5) 2 (5.0)
ROE RO %E’ %E@’—ﬁﬂ\ 50 44 (88.0) o( 0) 6 (12.0)
Southwest coast %CE}éusm bR RK
on the Pacific | iady WA 35 18 (51.4) o( 0) 17 (48.6)
ocean e L e L e v fEL Sk
2, LR b Ve Rk 20| 22 (91.6) 1 (42 1 (4.2
A A E N E Nﬁ,lﬁﬁgm
W & At Riskiri K 34 27 (79.4) 7 (20.6) 0(¢ 0)
est coast on K, i
the Japan sea ’resﬁida'ﬂ 39 26 (66.7) 10 (25.6) 3(7.7)
%?;ﬂ;gg}gi? SRR 43 24 (55.8) 0o( 0 19 (44.2)
Fgégiﬂﬁiiﬁf{ Lk 45 31 (68.9) 12 (26.7) 2 ( 4.4)
= ] 3]
fiﬁifib RS 65 55 (84.6) o( 0 10 (15.4)
ﬁfﬁigr§5{?r ] 41 22 (53.7) 17 (45.1) 2 ( 4.8)
%?f%50£%§%5§43£# 21 12 (57.1) 0( 0 9 (42.1)
BEEYE - KT WO
35] o ﬁﬂ
iifhe Oshima Higashisetana 20 12 (60.0) 0C 0 8 (40.0)
peninsula and
south coast on
the Pacific
ocean

) ¥ A A EMSE L X404 Measured year : 1964 and 1965.
() BeAkoREucwd s# 4 () : Percentage of total number.
0.2~0.3ha OFEBROAHEEET-TF F=y, =v=y (1WTHZV 2y 2a1), EERORESICH
U’f\: ?(_)@135 5o



JLiFEICEB T B F F=YDOERICOVNT (FE) — 25 —

EEZHERAAELTO S EL, LEBEOEMRCDEIICHIcsE L, TNENELERMKE UTKE
Lo

FETY OAHEROIRE (COBEREROTA P FeY a0 HAYa Iy MEEE 2 DICHZ
ThELTWE, FhduEETORKEORSAEME RELUEFORLO BkE L% 1,650m &3
Tib, MEREBEELEBICE TELUCCTRBERTDO 7 FRBHEL TV E 05, F Fe YR 7FHKO
ST AREELOEEREITHMRTLETY, LBEQREBSCHNT 2, —RICEEBRHX TR
Y=Y, THAZYV Y ZOMOWEHFIELERE & QIGEVEETEEL, TRE, %A, BT
ORI T 2 HF 12 EBHFEORBC L IR EEEBED S L TREMEEK LT 5,

O Koy REMOELHTRMEB S XD, NEL, BV S ZNEQKEBEOENS, 25
WA, FEHHEE D > R IAR O PTRES BT 6HTH 2405, TOMWBROEEICE ST
HIC & DEEMERINTELZ LD ETHRLTEIVTHH ., THO b EDOKBIT AT TR o &
ST EQHIIC & - THIZ O OHENH SN LD, b FvYOERKIEBICEY 254 48LE LT, £0
BR, 5, BEOKN, LEEMLE, FLATHMICEY 25858 E LTHOKE, MKkE, H
B, BERSEINOORMBICE T 2RELNOMEE F FeY OBANEROBRERNT LT &3, &
M EDEBHIRFHZEIC OO THIRE & OEHOBIEIIEL, 2n o T-OBYREHRICK T F=
VYHMEAML LTS HATERESLIDDEEZ B, — P V=Y RAMOEER I SICGEILE Lk S
£ < O, REMEBZE LTI LT EBENENT & Th 5, Table 4 [ZIEEHM D AFZNS b
By KR (MR & DBZHAGZ R LI bDTH 20, b FevYKBRKOE  BEREMMEILET
B EMBIBNT EEED LTNEY, FihITIORKARMKIT L EHA, KIE #@K, BRIMRQL
DM N THEA LTS, —fRITERZWIZER, BBERLESTCLOARICMZ 2H M E0bh
TWBED, &5 URBLKOIEEDE AT b ey, dtiEloma iR & B iR cE X ieyd
BIEPMEIC ED XA TWERMAE SO LT 20 HERS ARBIE VA 2,

WD [ HARESIEMO SRS % b ST O RARSAHO R S DIEKAERE
LT, FPE=Y, =V =Y, THZY Y ORBEREGHAHE Urc, 3 E BREIREITIZTELS
B, FPEYYRIVTY, THZYV Y LORERMIPPDENHICED, digiEic B4 5 R TR
FORBENEBECHELTOVAZ EAEH L, $REEELIKE P FeYBAETINENSET ), &
SNEDOMOIREHRER LR U, SAHRERERRT, BRI SNTRODT/NEV T E bR,

bR BB RS B L ORERIER T HAS S 203, 1AW 5ok & REoER
KOWTOEHIT XA, FHEE, Bk, A BGLEICHT 2BRESGL, LEKEOROER
1ZE R R ROTRMBE NI EH Do —H TV = VAZHMMWE T HBICR T 2 EREBMEL, T
= VIIEICEN, WECAH, KILIKEEN, TR, EREHS SRR IS KRR ML S, IREHY
OHEAOBELIE, THEOASMIORSETETE, TofMtics, BERN LETRESTGT 254
bH 5,

TUbE b FTY IO RELBOARENO T TEBE TS 2 & A, £ ofkY, 1B
THABEEEZ SN, WEVEFEEELTED, Ik, ¥~y YHIFICKERIC D > THAE S
% TR $ L ER O RIS HE/E & 3RS O digi & VW S /NERTII S 2 B NOERIC L ir T & psihsR
INZOHMIEDIFRIZERD 2 DD LN B,
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M bk RTVOHRE, BF BAOKENEHMBER

b Ee Y kEEED S ETORKOBEEBRIEADEEMENC E, i b My OERHAAL
RO L —HR U CHBFCHAETONI L ETH D, 5 Lk LOTBEMIREEEPLELT, b F
<Y ORRDIHIR, HHHE, YHERELZEZELT, SHORRKWERIRL, chbO%E, B, LU
KCHEADOPIAER, ARERE &R @&5m<0ﬂ@%%@ﬁﬁﬁomf%§b,Mﬁé&wﬁﬁ%,
MLEVEA S i UCTHURIX AT S & & bic, HHEMOMEI, SRHETE U TORBEIET S,
WP EBE LzdDTH %,

TN SEROEROEREMNT 5700, KED D b, LK & OBBRIC W THITET - oo

1. KA SEHERICHRIE L EEROSE

D ERE, FETRUFE MO MEOWMADER

(1) #Et&m

BREW I 2R E LR IR0 TN A RANT, ot & B33 Table 5 0@ O Th %,

Table 5. + % w4
The locations of the sixteen seed sources from which Sakhalin fir
seed used in this work were collected

P

ok | Nearor | B E o R | it
e | W | pEEves o [
M-zt . g}'ﬁﬁ ST BN G ALK 300 24
D-a-2 ” ff\%ﬁ 1 BEMINE GEABEA) 40 30
M-a-1 y gﬁﬁifwﬂd@EO£%mﬁﬂo 50 30
IM-a-2 % AEESSN /N 620~650 39
wese | o | REZEELE Gu) o |
V-2 , LR 43 1 N CLAB I H 80 18
I-b-1 ”Bfg ggfr g&a .?.Ofr'ﬂ?oai)mw\w (IR M) 190 20
I-b-2 " Bepmsou v GRAGIITHD 300 10
I-b " Eﬂmgu\M$w;LU<§uﬁ ) | 240 30
m-b ) (J)\yﬁgﬁﬁ 396 WU (REEBLA b 260600 40
Vb Y ég&igigwMMW( PEAIRESEOY) 120 30
Mec-1 | na@gé:”p Hd (%éS'iM/J\PE (FPeR AT ) 50 31
M-c -2 ” SFh) Hn‘%iib\; ng\ﬂ (IR AR ARFEMD 350 17
M-c-3 | ” %iﬁilwu\ﬂwwﬂ CEEE 1 MRERE O 10 2
V-c ” @gééfwww[o AHEESEEY 200 30
V-a ., S ERHN L £ L 80 8

) iSa b, e JFHKI, I, I, ¥ C*é:liﬂiﬁiﬁﬂil‘h'iltﬂi?c’_t&bf:c



| RIS A )

BB EHOREIL 60 FLLLE HEEXN, VWITHLORA
eI T, BHEEOREICS 2 - TRIOR R
BdDEEZ SN,

Fig. 3 12846 O fifEx IR E ICR L 4D TH
3, MEo 1, U, W, Widdhs—v 2ighim, KFE
B, BAREBNE, EBYE - KBS SIRKX S &
R METHERIKRDOBOTH %,

@ HEBIUTFORAES FHR

FE (1-a), A% (-a-2), il Qv-a) 0%
HEHIOIRR EFETIC OO TEDIHE, FUROALEAETT
s te BEETICOVTIE COEMHG (I-a-1) O
bDEMA I,

1) BRIRLE ; SPEHR, AEEEIIC 12327 v 4 A
IGEATRIZAEL, 205 bigkflE, &/IMEERED
T 10 fHlic> & LT B3RO & Uiz, HiC
BEEHUC D E TR TOREO T L KERORREE S L
7o

i) IRIAR; R 10 B X HILED 1/2 05

SICT NTORMOFEL A ZEMOERRE & Ui,

i) FEBEER, FEEE

b FTYDEFRICONT ()

IR BRERED 1/2 0 g4 139" L T2 O L iiiRE

Fig. 3. 0k W ¥ ¥ (i & ¥
The locations of the sixteen seed
sources from which seed were
collected

I Ak—v 7¥sE
Ik
m B A& # R
VR AT
See Table 1.
a, b AR Y DEL S
The sites from which seed were
collected every year.

DOREEZWE LTI L, RBHEIEDOERRIRE L,

AL TENENTY

U, TSI TORMH D FEEAE K EHONIRER, FRIRE Lo

iv) ik RE  BEoNBO TEOR SEHE LTEEL, X

Mook R L Ui
v) TEEEFH/ RO REIOMNE  fht S &
DIGEE D, FEBEPEEN

vi) FET-OZEE (1,000 %) 5 RO T T ,u, T RT O ROl

Hidk L,
vil) FiT-17%D0HEE,11Y

viil) F&IER ; ok (WF s Y 1 %) Ik - THIBEIET

%%*&57‘:0
® WEkHkOBE

WARAETARDILEIC DN TRIAT 39 4FICE LciER (1-23), s
A (M-a-2), FIF (M-a-3), fl (IV-2) O 7EIcONTHRE L, SHE
ICERRE U 7 RE-F D IR IT

AL (M-a-1),
FLEEHLO 5 BARE, ALIR, MBLO 3 EEHUZRHEIS

TR 10 (EIC DD TR 24

ST T O BHOFES % K

=B 9T U TR DR D 35 A 1

e PEHL D TR

40 DREFL 5 20 co DREFET- O E R, WECERIE L 11 HDITIRE L,

- 100 # 3 [HlERE L i THRIRA

(H”a—l): ’HEBXJE (H‘a_z)y

LE5bDTHD

1) FRDTIER 5 %960 NI X 2 J6F M AT - TH 5, 404571107, 11 il
HOEMOAAEREE ) WM E 240 Ui, BFR&ERES 57240055 ] 30 BE TOMICKH
H6H3AERKLELD 6 H 10 AUYPET Lic, MY SOREE TEMSRITD 208Dk -TE S
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HOEERREIINIz 00D, BEIEAOEAMBREEOKRE ICID &k, $H8HLB 1.5m?2 XF,
3.1m? Pl Lo 3 BRI, 10cm i 2nNEN S, 6, 9T 5 V4 MGREAT, &
9P d Lice & L TEEHIB,

1.6~3.0m?,
DRMEE D TERENE A 12, BE, R, FIROEHTAIC DT,
TR0 TER O HER (%) Z2H LI,

it) MR, BR, 3, WAEE ERE) 40453100, 11 A &0 LR T, 64
W1 MOARBEERELZTD, 8AIE1IROMIIEE LT, KAEREEEZIZIZELL Ui, BficEo
FEMNYPEREOKE XIT ULichi- T 10cm SEHOIEFENE BF 5 v & LIl UT SFEmAcEEE
B L, £ UL TE£OBCENEFRD ST &I12 12 A0WAREER, WBREZUHLENES TEIC
O & iy BREANCHARICONTO S EE2ENED TARTOHEETEDOY, HE~NANRE L &
MBNCERRE LIS - 724R %, AL, FIRO 3 EEHLIC DO T 5 »iral 60 A4 D I - 720

BRI 12 AOWARIC DO THE, BREBNEROTIONE LTEZOPEE N Lz, £ 10K
ZOWTHRE MBEPSTEROEHRETTORER), M (FEAR) 2RE L, BLELVFAXRIEE
HEEOEIEF 40 17 10 J]ITiT - 12,

MBS, HTREAS IS RO A2 D 2 DM AREREAZRE Ui, MAERREIREDER
% 40°C OIai BN TH AN THEH S, FEKRSEKFFR C VICANBERILEEESIC XD 100°C 7
WT MM SR, FELTERES L,

B LicE RSl E RE, B, WAEEL VELTCEROMHE L,

(2) #% &
® BRE, HF
Table 6. 53 ®, i ¥+
Data on traits cone and
¢ m B & m oz o R o IE
HOR R xR & Ovuliferous Ovuliferous
P H Cone length Cone diameter scale length scale diameter
. o (mm) (mm) (mm) (mm)
Site of seed origin 3 ¥ Mean - ¥ Mean | S ¥ Mean S ¥5 Mean
i A Max. & N Max. | & K Max. % K Max.
& /)N Min. % /N Min. ! &% /N Min. £ /N Min.
bicd i 69,2+14.1 25.9+£2.3 10,4+0.9 16,0£1.9
av-a) 103.8 31.9 12,3 21.2
Hiyama 28,8 23,4 9.1 13.6
# =
(I-a)
Shintoku
H = 60,8+7.2 24,84+1,8 11,4+1.8 16.34+2,5
(I-b) 78.3 28.0 20. 4 21.1
Hidaka 36.6 22,0 7.2 7.7
& B 63.7+5. 4 25,1£1.9 10,8£0.7 16,7%1.6
(1-a) 73.5 30.8 12,0 21.6
Kiyosato 52.6 23.1 9.7 14.6
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EHAI DAL A Table 6 IC/RT,

HRARBEMHOE D EAREVC LIVREN & IKHIL, BEHORAMEIRE/NMEDIZIZ 45K 2
EDHETH -0 FHTRMLIZ 6.9cm THERED 6.4cm 12 5T ODRINEER LT 572, FEHIRIT
31 %DOEMRETHREZSAYD b,

BRRAREHRERZERERE DR TFETHIL 2.6cm, M 2.5¢cm, A7y 2.5cm THEMET
AEERRDOINE LT,

FRATERLIMbD 2 EEIIZ SNTRPRRESILEER L), AR, FEEz 20 TR < SAD
BWEEE -7 UL 3EMNICREEERIED SN -7,

HEEOMIEBO T EED ML 4. 1mm, HEEA 3.5mm, A)2.5mm TEHEICRE MY O
DT STz,

R OFEEEE (LD FMOL % %, A& EDRBIC DN TRAEMMNCIZmERICE - Tbe %
ZREAED NS5 72,

BFORE IOV TREETHMMICKREBESD2EN H -0 b0D, FPHETHEILED 12.2g 4
BT, #F30D 9.3g BR/NTEMANCHIZD DD bhi,

FEMIANIC K X2 DD SN KRBE LBETFHREC OV TEOFETIHEGE, BH 2o (FEYR
I 5°C Lo AoTFHKRED S 6°C 2N MEAMIT Lcdb o), BERE (Mo GEKR+RE
SIR) X1/2=0 DA, CoOMICHMOAREFRLME Lz0) LoBFE%E Fig. 4~9 KR Lk, E
MWD O THREBREZHONCT ZICRN 5000, BRERIKODVTREAENBENVIEERD
BIMDS S bt MBICETERICOVTHEEIE N ERNVENISRI N,

o JE B’
seed characteristics.
D ET | AERREARRAEMM: gt " AR
Part of projecting Turning of trace 1,000 )hfi R K1 Percg:nt pf
bract scale of ovuliferous Seed weight Seeds|! germination
(mm) scales (g) (%)
3 ¥ Mean SE 1 Mean M ¥4 Mean 3 15 Mean i ¥5 Mean
& K Max. # K Max. &= A Max. £ Kk Max. £ K Max.
i /N Min. & /N Min. #% /N Min. i /N Min. % /N Min.
4,1+1.0 A 4.8:5.2 /¢ 12,242, 2 30, 67045, 940 28.4+7.0
6.5 2:8 16,9 43, 200 38
2.9 8:2 8.6 20, 100 7
9.3+1.2 34, 3603, 690 25.846.5
10. 8 43, 000 34
6.6 26, 400 9
2,5+£0.7 5,3:4,7 10,0%+1.5 33, 65046, 570 22,6%£5.2
41 0:10 12.3 65, 700 34
1.1 8:2 5.5 26, 400 8
3.5+0, 64 5.2:4,8 10.7£1.7 31,8104 3,920 29,246.3
5.1 3:7 17.2 40, 950 40
2.6 9:1 7.3 27, 300 10
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The relationship of cone length at
three seed sources and their
warmth index
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The relationship of seed weight of

four seed sources and their mean

annual-temperatures.
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warmth indexes.
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Table 7. E # 5 F ¥ ¥ & = o B H F

Number of cotyledons and its variance of Sakhalin fir seedlings from seven seed sources.

h Number of 2 3 4 5 6 7 B a
B e 71( cotyledons o\ g
Stte of seed origin INumber of . KK @) | ARG | K B | A K@ | KM @D | K w5 | Mean Variance
seedlings measured O
1/ (Iv-a) Hiyama 5,315 L3 (0.06)| 696 (13.10)| 4,326 (81.38)| 289 ( 5.44) 1 (0.02) 3.92 0. 2034
Wi (O-a) Shintoku 4,841 1 (0.02)| 163 ( 3.37)| 4,262 (88.04)| 413 ( 8.53) 2 (0.04) 4,05 0. 1206
AL
#HE(1-2a) Kiyosato 6,045 249 ( 4.10)| 5,268 (87.15)| 527 ( 8.72) 1 (0.03)] 4.05| 0.0992 &
HiES(II-b) Hidaka 4,580 150 ( 3.27)| 3,952 (86.42)| 470 (10.26)| 3 (0.07) 4,07 | 0.1190 B
ALIR(M-2a) Sapporo 680 | 95 (15.08)] 489 (81,50)| 15 ( 2.50) 1 (0.92) 3.87 | 0.1733 %1
BZE(I-b) Nemuro 770 ' 78 (10.04)| 677 (87.13)] 22 ( 2.83) 3.93| 0.1074 I
|
FIFH.(M-c ) Rishiri 901 56 ( 6.21)] 755 (83.80)| 90 ( 9.49) I 4,04 0.1425 f
N |
7
4
N8
. e e Y e 8
Table 8. B M 1 ® £ M K, ¥ ¥ W K ¥ B & 3t
Data on one-year-old-seedings characteristics from seven seed sources. >EH
S — ____ N
I R o £ 3 # WK # R @ 9
= B Number Height Root length Number of needle Total dry weight rf‘
i m (mm) (mm) ) (mg) °
S. i i =) 1=} F=1, =) I‘V 7 . N ; =) N E
te of seed origin |mother |y g kB N T B B k(B N E B | RARMN T 8B B K| BN T
Mean Max. | Min. Mean Max. | Min. Mean Max. | Min. Mean Max. | Min. ~
w1 (Iv-a) Hiyama 18 44,543, 87 50,7 36,1 | 116,3+27,87 139.7 90.8 | 19.743.05 29. 4 13,0 | 9.11:£16,23] 118.5 J 70,2

¥i%(I-a) Shintoku 24 39.142.56 46,0 33.2 | 122,24-24, 28 143, 1 102,1 | 13,043, 11 19.9 10,8 | 64.2+7.58 83.9 42,1
#H (1-a) Kiyosato 36 39.5+3.08 49.9 34,0 | 114,5424,31 | 137.9 86.4 [ 12,741.93 | 18,9 9.6 | 63.3+8.50 89.5 45,1
A& (I-b) Hidaka 39 37.442.76 43,5 27.6 | 116,0+22,45 | 140, 1 91.1 | 12.3+1.86 | 14.7 9.3 | 66.3+£10,08] 84,7 50.
FIR(M-2a) Sapporo 40,145, 05 105, 2416, 39 16, 4+2.52 67.7+£3. 42
= (I-b) Nemuro 35.7+3.27 91.8+18.17 12.5+3.42 54.1+7,35
FIF.(M-c) Rishiri 40,8+ 4. 24 118. 4 16. 42 16.145.74 70,046, 16

~
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Table 7 REEHA D FEAL & FHEKIS S I 2 D IRBRE, DHERT, cMhbH L EREE DS
DPOEZH LN PV OFEITARDESE L, 0 BERIL80~90% OHFETH 770 L L 33K
E SR INERIERIC IO PR O OENS D, BE, MR, MLE 3RO NBRENS HOoZN LD 245
PEb&<, HE, @4, AmObOEFIc5 Mo MBRENIKO 2150 2#M Fd SVERET S
7o EEMUNOTHFIER T, M3, AR, ML 40LT, ZoMomEiid 40P LTRARAED
4.07, B/NMIHLIRD 3.87 TH - 720

® M, BE, EH BAEE GRE)

Table 8 IZFEHUNEIROBHEE, WE, BE, 3, MARE &BT) OVERUCESR, BHE
T EDTVEHEDEAE, B/IMEEZRLR,

Table 8 7 S RIZMLFED 44. 5 mm THEKTHR/NOIRE 35.7mm DORICIE 8.8mm DFENH 5

BERICERICOW T HILFED 19. T TR ATE/ND A3 12.3 K E 7.4 D %Mb 5, BEICD
WTEHED 122.2mm BEATH S, KEHMES FTOREUERLONE LT, ZTHMADE
BETRER, BHTELN AN BEFICOREN, MU0 91.1 mg i<k LTiio 3 A 60 mg
BTHEXZ2/3TH -7

FIEH, MR, BE, B, MARRECOWTERMBOAEEL KD, BEEZBROTELEZD
fDBEEHIFRITIZ 1 BOKETHEERENED SN, MR OV TREMRICEELEZED SNEH - 72,

BARMIICBR LTI, REMRCEOMKICET 2 10em EHO FAMEELEHRE LT VW EHE
ESMDOHEDEOPERICEELTOE0EI pER Ui, ZOHREE AR OMBIC3EERR
BH LN - T2,

FRRMAC LI, BRE HRGHRETHR UiclE (A mm/mg) 251 LT BT & o TgEER
%, BEHBNCEBNHE TR UL (Table 9), Z DEIC DO TIHMILFEY H bR BRESE DR X

Table 9. FEHUHEARD @R/ FAREE OO TORMINOERATE
Number of times distribution of height/total weight of
one-year-old seedlings from seven seed sources.

\[S%tefgfﬁﬁiﬁ?%%mDE%LW%#&%%UE
) seed originl (IV-a) |(I-a-1)) (I-a) |[(ll-a-2)|(I-a-1)|(I-a-2)|(l-a-3)

%t;:teggt \\\\ Hiyama | Shintoku | Kiyosato | Hidaka | Sapporo | Nemuro | Rishiri

o

.40 ~
45 ~
50 ~
55 ~
60 ~
65 ~
70 ~
75 ~
80 ~

44
49
54
59
64
69
74
79 2
84

|
i
|
|

SN W

10

N Ul 00 N

LCLLopLLLe oL
S A S S S N S

— L U w:n

0.56 l 0.59|  0.66 0. 58

=

\
9 Mean ‘ 0. 49 1 0.61 i 0.62 (
B AL B, FIRO 3 EHIREEICET L RABTIC X 3 b0 T VMDA TR L,
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‘éﬂ 0.7
£
© - é 0.6}
® . i
& 7 y=7.39x+22.41 2
= a 27" r=083" B 2 ost
m@’ 50 e T TR ﬁ >
0o e
W= 1 04%
;lgg | mﬁ% Ol | ! }
00 t : é 8 —110 #EI ° ¢ ﬁqgf}:)ﬁiau ?
FEHTE temp ;
Mean annual-temperature (C) Mean annual-temperature (C)
. . e - ig. . FEH: P A SRS REN RS
Fig. 10. 14k ARRATE (58, # T R IR
p e I PEHL D AR
@, s, AR 0w, R . liﬁigﬁ L
L LIF Fig. 15 T [A— or're ation between the heig t( ry
. e o1 weight of one-year-old seedlings
FEHD) & REH DRSS ) of seven different seed sources and
Correlation between the dry weight their mean annual-temperatures.

of one-year-old seedlings of seven
different seed sources and their mean
annual-temperature.

B
07
£l
| E
—~ 4+ 06
2 5
= ZM‘@ y=—0.004x+0.82
HE iﬁf % osl —0.69
el =
vt 5S
s L s
%'M25 20 60 80 fragc) UA:'__l___._.L..___I___l
F=RRY P=L.
Nt c) Y (o d5% Warmth index ()
Fig. 11. 144 HiASRE L E DR Fig. 14. 1F4£BHAROHE/HAREE
PR DK EEHIDEE D X DIsH
Correlation between the dry weight Correlation between the height/dry
of one-year-old seedlings of seven weight of one-year-old seedlings of
different seed sources and their seven different seed sources and
warmth indexes. their warmth indexes,
B oo
. y=—0.03x+84.78 Y .
= . r=—053 £ "
£ E oo /
—_ 2 = -
T L u— s =0.0001x+0.52
I@'u;) “@fg o5 w r=04
K> B>
B4 , , ; , xa
%0700 200 500 800 e o.4r
HEEEE !
Accumulated degree-day of L "3"21607“_450‘—?&_’1100
temperatures below 0°C BERE
Accumulated degree-days
Fig. 12. 144 AREERESFEMDORE temperatures below 0°C
=R )y Fig. 15. 1FAMARKOHE/HAZRE
Correlation between the dry weight EEEMDOREEIEE
of one-year-old seedlings of seven Correlation between the height/dry
different seed sources and their weight of one-year-old seedlings of
accumulated degree-days of temper- seven different seed sources and
atures below 0°C, their accumulated degree-days of

temperatures below 0°C.
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Fig. 16. BE #1 B, B #f 5l o £ A4 W o B & N

Arrangement of seedlings by seed sources and mother trees

BI2 18 2 20| ¢ 51523 37| F A3 18 32 27 |
26 10 39 40 2 34 28 26 L4 36 35 |
36 11 6 5 18 22 8 3 115 34
25 7 1 35 1617 23 26 25 3l
16 38 34 8 3310 9 36| D29 17 25 33 14 5 6 38
4 32 30 3| 27 32 % 2 % 93 2 "é 205 8 2|, .
E 20 35 3 13 20 2 6 4 29 3 7 28 Hiyama
17 12 23 24 16 13 32 31 2 24 33 9 (W-2)
i 19 14 4 16| 14 24 37 34 26 18 17 20 | g
e ( 40 18 35 12 2 21 12 10 Shintoku
C 3 11934 7 10 21 530 6 11 (T-a-1)
31 29 33 23! 8 23 36 1 27 1335 16| ¢ m
24 13 17 9 | s 39 19 37 34 4 Kiyosato
8 15 35 27 | A 24 26 18 28 11 5 38 41331, (-
6 20 21 7 38141335\E D3 40 35 3 ipg =
4 16 37 2} 31 34 6 15 15 5 38) Hidaka
12 30 14 18 132 25 29 10 28 21 (T-a-2)
5262211! 5 37 23 36 27 36 319’1;;;,‘“@
36 10 32 28) B 14 38 25 5| G - 16 9 617 Sapporo
F P36 32 26 7 20 2 17 18 (Ir-a-1)
1 o8 3 24 7 34 35 | RE =
L1216 2 3 26 13 23 1 Nemuro
( 40 10 35 39| Cc 6 31 7 3 18 12 22 (I-2a-2)
D33 3 2 25 6 34 18 2 27 35 29 10 14 431 32| G6H B
"7 2 24 E - 11 17 37 19| B 40 11 16 26 |  Rishiri
10 15 26 36 30 4 21 12 7 18 38 2 (IL-2a-3)
40 17 6 14 23 5 18 24 3 34 20 36 | BER
27 19 4 23 2 15 33 32 530 14 1 KRR S
16 37 200 F | 34 1 20 28| 39 32 12 35 | Numerals:
Mother tree
1 8 29 28 8 3 16 9 25 10 6 8|
9 35 5 39 2 13 14 21 6
38 34 18 13 B 10 16 34 40 |
32 31 20 12| D 32 12 31 38 2 11 38 6
A2 11 32 3 20 4 5 2| 14 39 20 30
35 5 38 3 14 9 36| 353618 8| F -
23 15 6 13 8391]1; 35 2 1
31 24 18 1035 16 37, 25 12 32 7
14 34 37 25 7 2529 17| A3 11 38
& | a0 3 38 6] 18 34 14 32| E
1526 13 19| 13 23 31 6
18 34 2 22| 35 37 2%
24 27 28| 2415 5 25
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IHE I 5 oo MUIBRPVEM E UTi3ML, By, AR, FIFOBEENE b ¥y 085S, FE, BE0H
FEEIC SNTNSWVELE D, HTRPHERCRE & 3o EmE /R Lo

Fig. 10~12 (3 M4EENKOREE (40455 B, 404510 AHE) &EMIQEEELED, BhS
OIS, TEEEED® LOBFEAERLIZbDTH S, Fig. 12 THEI 330°C ThREHE» SEBITNS
AR THE S (). TN E RS DA RERED  HHERAREHCHD, BEEES
FYEIR, WrSOEBOBEBRTRELNTHILCEICIIBDEFL SN S,

Fig. 13~15 (3 R /MAERE Lo TFEKE, B SOER, BEEELOBBRERLILDT
b 5o Fig. 13 © 49°C THBEME» BRI IN LR AETH 5 Gl ThIT(hD B & 578 0 gk
DEVEETH %, Fig. 15 OEUREEL I TN S MEHR LIBHEERLALLDTH S (+HDo

7 — Z T ORE, WALBRERNEEE SENOBER, FEKR, B s DIERTIE S 2DEK
BTHESILEOHBEIGED 5N, WAGBRIIIGRSE L2 ERE LT 2BEHEND 6, THEDLEANL
BEICOOVTRABTHME, RCHOKREENHESH L EEL 015, M/ HALKRE O MI3SUE,
D X DI & RO ADOHEA, BEMREICEEOIEDHEBESS o1, &llang< 785 & 18 S
ZRUT,

2) 284EL LotiADILE

bRV OBEOBKOHEO— DI AKROARMSRNC & T, AEdEEREMEEE LTRLEET
Hbo Tl b FeYOIRKERBHADIEEZAROICL, UL biERTiA2(ES CETHEHREINTHE0D
T1HEALLOMARIC DO T Oy & ZRERIC DO THRHAEI T - 72,

(1) MEEHE

FAR140 415 (1965) F & i Lic iyl (I-a), #ifd (I-a-1), % (I-a-2), A (M-a-D),
0 (M-a-2), fy, (M-a-3), kb (V-a) O 7 EROARE 41469 AItkE Lice = OBk
EEMFINET oy P EIEAZMD IRD MIELICTHARBENE A 10 /H & DEARL 5k
HTHOPUHPD ONIABLTHMIE Lice Pay b, 70y 7 OFER, 1H, LMoz
BRE—-EZFZZ MMM H1m, X 40m OERE 16 RIED, TD4RE1 Ty 7 & Ui, BEH
KB ED, HICREBNIC N Ucmc o0 TR, BRBNCHS LaRKiE & -7 WK 16
AKHD BiZ A& 785, 1RO 7oy Md 1m? & U, MERAIE 64 KT BERIO 4 R 117
RERSE (PNBR 3B (T-a) 1336 fh4, i (1-a-1) (T 24 A8, AW (M-a-2) 139 /74, il Qv
-a) (F 18 BH) I DT 1 B D & 4 [ LT 64 X 4 =256 (4D, BTV 3EHIZDINT
3 1EEHIC D & 12m2 O 4 [$HE LT 64 X 12 X 4= 3,072 RA&hifh ) 72 (Fig. 16)o

@ i

MEARIT 170y F20KT, 1m? KEORBICHA W T2 00 oMERICHIE Lic, 1R
80 A TR Z LITEET Lic 4 OB ARILTIZ 18 (D X 80 () = 1,440 (K), i3 TIZ 24 (B
X 80 (A) =1,920 (K), THIE T 36 (FH) X 80 (A) =2,880 (&), H Tid 39 (FHKH) X 80 (A) =
3,120 CA) I DWW THIE Lice RERBITHI S, BERKRE LTE - %, LR, FIRO 3EHITH, 1
AEHL 960 AU DV THIE Ltce JHALIT AR 41 48 (1966 4F) 40 5 R 43 48 (1968 4F) % TEHAEI AicE
L7,

MR 4l S F S0 LctERE (1-b-D, B (1-b-2), % (I-b), K&k (I-b), HEMm



— 36 — HWABRSBHERE T15

QV-b) @5 EHORHIIRMAITE S BELRIKERTI6DT, 434FE5 ARKIKE L1z, TOBEE
HES 17wy b 200 AKEEZ E LS K UTHA D0 7, IREBIER T 43 4E (1968 4E) 5 454 (1970
) FTHEFSERE LG

WAFD 42 4% A0 L7cHiR (M-c-1), )i (M-c-2), XKi§ (M-c-3), im AV-c), Kl Qv-
a) ORC EICEN LIcHAR (HOARAKA) BRI 4040F &M LR UFETREL, 434
10 BlzEE Urc, BARI 44 45 (1969 45) L IARI 45 4 (1970 45) ICEHHRNIC 10 AT DR B % 1T - 72,

@ ZRERBER:ZRAEE

PRV OWEAIZRICHELT LREEZ Y28 Eh S KiChI T—REREE L LAFEHKT
b, L LZOBRBURELTAERE BV WA S L, i —RICTHRAER (KOT) EFAT
%, _IREEORAERIRERFIELS, EABSEHIE . THEMIEROIHT N EHOBE®S,
BEEMOMEICFELELPTOLEODONTOE®, Fi b Fo Y lAEZEONE LB RFAERNE LS
DFICE AL LB ARKOUBIHIN S EBREIN TS, 20X HICKOTIEIHEARDI
TODIE D, KEZMEDKRD RO OBHONESBEERT 2 2 EARINTN S, ZKERDIEREICDNT
12, Ruporen 0 Jack pine (Pinus banksiana Lams.) OFIAB|H XN 255035  ERNT TICER
LU 2 %5 RuboLesl® (30K B4

(i) TEZEOKMAEE (Lammas growth)

(i) fZEo—k4EE (prolepsis)

(i) WED KR

(iv) EiicBniFE (long buds)

D4 DO HF TN, P Fe Vil (v) oMRALNIT, () OBBERLELL, TODIEYE
MEEL, M08 TERMICE L2560, TN 2 KL TR Z2REHD, #EESTELLD
MADHEHRBKOUZ & 50 YD 0 Sk ofid R E (Na NAA 100 ppm)® [Tk - T
KOUCZBLIET 27X EEHBETORBODOTREG SN TE/], L LI OKOTRFE—&ETHALSE
LT %D RERNSRBERDPERICE > THE LV EDH L Z L SWHICIE 5 T 1,

FRFN 40 A (1965 4F) (CF &fFF Lo 7EEHL, HHE (I-a), #iF (I-a-1), B= (I-a-2), i
(M-a-», Aaf (M-a-2), FR JQ0-a-3), gL IV-a) OHDIC 0 TIRIER 424 (1967 ) K&
U 434F (1968 ) 1C& 7 0w MEIC Ruooren @ (1), (ii), (i) oBiIc>hTEnEN_ AR L1z
WAZDEALT, 2AMICHT 22T Uic, $AMAAFITE S0 L 5, EBH (I-b
-, 8% (I-b-2), 2%F (I-b), AFik (W-b), KM AV-b) DT, BET 44 4 (1969
) 1 200 KD DIARZE BT Ruvores @ (1), (i), (i) @ 3 HAKHEFIC ZRAEREKE »E
Afco TRAVFICEEMAT LA 7THERHOLDIZDNTIR1 70y T EICMIEAIC 10 KEA TEEAIC
DNTHKO B LIz s 20 RTEFORED SOEREL TETOVHE ZR/ERE L Ui,

(2) # F

© e

16 FEHLIZ DN T FEIBIEE A D /B4 Table 10 12337, < @ 16 FEHOFE T2 BRI sk~ 7 & 5 ic i fE
A, FEMUHERD EARDOBYNDIEEIZ L O FIL A 7D —4 S UTHEET 278083 40 HAT F &4
T Ui R TR GEEOROEIZEL (IV-2a), 41 F2HEER (IV-b), 424EEME (M-c-1) TV
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Table 10. # 1 % ® KX o £ E

Height of seedlings from different seed sources

. . S, X ] =) Height
e on| mow |UHE REE Y e E Ly e
No. of | Year of i
Marks | Seed origins | mother seed |Sowing| M4FEAE | 244 | 3L | 4 44 | 5 HEE
tree collection| year | 1 year |2 years|3 years|4 years|5 years
5 a5l
I-a %iyosato & 36 394 404F 4.0 9.3 14,3 ‘ 23.0 —
3 461 i
[i-a-1 é@lintoku ~ 24 ” ” 3.9 9.9 15,7 | 27.8 —
I-a-2 %f%emuro 5 30% P " 3.6 7.5 | 121 | 19.5 —
D-a-1 é’gppom i 30% p p 4.0 | 1.2 | 153 | 27.2 —
M-a-2 IB{idaka [ 39 ” ” 3.7 9.4 14,4 | 25.8 —
M-a-3| i 30* ” % 4.1 9.6 | 140 | 23.0 —
v-a ﬁyama L 18 7 " 4.5 12.0 18.0 33. 4 —
h- e & * , : _
I-p-1| & =& 20 404 4148 8.0 | 14.3 | 21.4 | 43.0
I-b-2 Ezsashi ¥ 10% ” ” —_ 9.7 14,8 20,4 40,3
_ 2 % * , _
I-b Ashyoro 30 ” ’ 7.9 13.1 19.2 37.6
-b Cj):yubari A 40% ” ” — 9.9 14,2 21.0 40,1
V-b H%gaslﬁ%eta%ﬂa 30% ” ” —_— 11.6 18.5 24,9 47,9
m-c-t ?{)Jaboro e 31 ” ” _ _ 13.7 24.6 o
-c-2 SFhimokanl 7 ” ” - — | 12.3 | 2.8 —
mc-3| X . 21 " " — — | 12,4 | 226 —
V-c¢ @}akawa o 30* ” ” — — | 1.2 | 18.3 —
v-a I-?iyama 18 7 ” — — 12,6 24,3 —

I «REUHEORSEFICLIEAR, ZoMREMIBAROEIEELRT,
Seedlings originated from a few mother trees ; shown are mean height of seedlings (trees) origi-
nating from a mother tree.

Thb HEAEND 20V IREREEO + N2V Th -7, HHICERDENSDIRIEE (I-a-2), EZFF (O
-b-D), il (V-c) B ETBIHEH 20 REEOE TS - 72,

FEE (T-a-1), EEAH (1-b-1) 5& 20 TH 5 3FEWHE T ERPEVD 4 FELRER
MBI BN S A SNl, £0E» L (IV-2a) &% (T-a-2) BXURDL (M-a-3), At
(IV-b) &% (M-b) OXHICHEHIC L B LEEDENEADEMMSZ BTN WS & - THL
HINTH DT &EbRINI, TRHLEAREBHOMEE, EBFED b FeYidE &MU 4FE» SRR
TEBLEAZNVERICSH Y, AFEHBOETHHO b FvY ZEES—E U TEVWEALS 5N,

@ ZRARFBEREZRERE

Table 11 12 12 MO —RARRER L ZRERBOKEERT, ZIRAERFRERIAHOZRICL -
ToFERAONID, £EEFET 2L 2FE0FETHIL (V-2) 1364.6%, HBE (I-a-2) i321.6
%, MR (M-a-1) i351.29%, {0 EE (I1-2a), ¥E (I-a-1), FFE (M-a-3), A& (M-a-2)
REB Lz 0% Ao ERY, ikl (v-a) SRE (T-a-2) 2fho 5 5N TEHE
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Table 11. = W &£ & X &£ #
Frequency of secondary-shoot occurrence on seedlings from
different seed sources.

RAARK 3 A 4 F A “RERE
. 7 " No. of 3 years 4 years Secondary-shoot
B E M 2 linvesti- (Percent) (Percent) occurrence
Marks Seedorigin ind%_ated B R 3EL | 4 FA
viduals (i) (ii) (iii) (i) (ii) (iii) |3 years|4 years
‘ (cm) | (cm)
7 il
I-a Kiyosato 2,880 0.42 38.79 3.09 i 0.19 7.64 1,37 3.3 3.6
caoy | H 3 ]
MI-a-1 Shintoku ‘ 1,920 0.83 36.74 1.93 ' 0.37 13.21 0.72 3.9 4.8
I-a-2 f\‘?emuro = 960 0.96 17.72 2.92 0.85 17.24 3.04 2.5 7.0
M-a-1 é&lpporo 5 960 0.52 45.70 4,90 0. 34 30. 36 2.80 3.0 7.1
m-a-z| fo B 3120 0.45| 38.66| 2.69| 0.18| 17.09| 1.23| 3.4| 5.0
nH-a-3 I?Jishiri A 960 0.21 35.95 3. 54 0.13 21,51 2.16 2.4 6.0
V-a ﬁ%yanna th 1,440 | 1,25 | 48.70 | 14.65 | 0.28 | 30.47 | 9.05 4.1 8.9
" 2
I-b-1 ggronfi fi 200 28.0
I-b-2 &ashl * 200 48,7
- )il il
O-b Ashy(go 200 35.3
- X ik
II-b Oyubari 200 54,3
_ o
V-b Higashisetana 200 ! 67.3

) ERIIREE,

Note : Blanks in columns indicate no investigation.

WHLERX R Utz TIRAEEBIIRILN 4.05cm THEET, DWW THE® 3.91cm, FIFLSEED 2.44cm
TH > tco AMEDOMRH SH & & ARICIHEEO TREFRLIRE BN L THEBO b M=y 8EMO b F
2V ST REE BRSSO ERDIORE NI, & LIT b K=Y OBV LD ZikdE
ERARRMOEMIC SNTRBICE ZRAERB AR E L, FRARRLROBENIICALE S 2 HiH
O Fvy b ZRERREENGN ED L, WARDERDINC E, ZRAERKIEREDEGNC LITH
AR CEREEE RO b =y B LB ENAS

SR L 4 HFEMO BRI R TRABRNIC 3 EANHOER IS 7208, IELMBEZ B
BT, 4EEHBZOMTIKRBELALLOTH 2DRUD R EOEE T R/EREREBMETF LD
LEZLBND,

3) MADHELICE T B8 LR O HIBERT
HE (1-a), Fi% (I-a-1), On (M-a-2), L (QV-a) O 4mEBIC OO TERE, BT kU
AROFEHBEIC OO THBRITZ T - 72 (Table 12),

T ORER, L, MR, BEOBROTNOEICEO TN AOKEE - EOEEMED oz, 72
ByrERLWHS, H% WAORBEOMICBEOLOBEMMY b, R 7EMCSOTHERY
TREEFAERIT DD TR INC X 2 OB E ERCE - 72 MRS ORI Table 13~16
RT .
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Table 12 ME - B F RO ARKOKEHIEHEOHE
Correlation coefficients between characteristics of one-year-old seedlings
based upon 18 to 39 single tree-progenies from four seed sources.
I il v \% VI VI I X
. = A 0.41 |—0.02 |—0.14 1 0,08 0. 05 0,32 0,34 0. 07
I xR S B B - - ] - - - o -
Cone length
C 0, 43%—0,04 |—0,21 0. 27 0. 20 0. 29 0. 28 0.02
D (—=0.15 |-=0.01 0.05 0,07 }--0,05 0.00 0.24 0.25
I % 7 & B A —-0,17 0.20 0.21 0. 44 C.06 0.38 |—0.32
Seed weight B 0. 06 0.21 0, 34 0.18 0. 55%K 0, 77%*¥ 23
C 0. 28 0.08 0.19 0. 04 0.19 0. 33*% .22
D 0. 46%¥ 0,08 0,27 |—0.04 0,27 0. 26 .22
m oW o | A 0.27 | 0,40 | 0.41 | 0.08 | 0.18 | 0,24
Seed B —0, 27 0. 26 0.19 |—=0.21 0.09 0.32
germination C —0.02 0.06 0.14 0.13 0,03 0. 30
D —0.18 0.23 |—-0.14 |—-0.12 |—=0.,30 |—0.15
v T 1 e A 1 0. 52% 0.51% 0. 30 0. 39 0. 20
Number of B —0.01 0.06 0. 16 0.19 0.17
cotyledons C 0,29 0.30 |—0.17 0.1t | 0.30
D | —0.22 |—0.04 | 0.26 | 0.26 i 0.19
vV o s A i 0.64*% 0,46% | 0,78%H 0, 56%*
Height B , 0. 21 0.19 0.53%H 0, 76%*
L C | 0.36%4 0,11 | 0,50% 0, 42%*
D | 0.08 | 0.30 | 0.55% 0, 17%*
. = A ! 0. 34 0. 41%¥%—0, 08
VI R E=3 i %
Root length B 0.08 0. 52 0. 28
C 0.33 0. 40 0.11
D 0.03 0.29 |—=0.10
i ® w | A | \ 0. 65%% 0,35
Diameter B ; 0. 47%k 0, 42%%
C | 0. 40%% 0,32
D 0. 66%% 0, 44%%*
i i o A 0, 61%*
o Jx = B ! 0, 53%*
Dry weight ; :
C I 0, 60%*
D i 0, 48%*
l
X % o % | A
Needle number | B
C
D
A : #fi(l) Hiyama(IV-a), B : ¥4 Shntoku(I-a-1), C : /8 Kiyosato(I-a), D : A% Hidaka(ll-a-2)

*3%

1 BDKETHEMFH D Significant at one percent level.
5 BDKETITEMSH D Significant at five percent level.
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Table 13. + F=vO3AH 4l (gL, FH5 HE 88 S8
BIEAR D EIC OV TOAESITE

Analysis of the variance of the height of seedlings from four seed
sources (Hiyama, Shintoku, Kiyosato and Hidaka) and mother trees

B conrce B s.S. d. f. M. S. F
2= 1 Seed origin 17133, 690 3 5711, 230 289, 660
7 on oy 4 Block 15. 690 3 5,230 0. 265
an = Error 177,458 9 19,717
N 2+ Total 17326, 838 15
i Mother trees 31509. 983 116 271,638 88, 887%*
FEMfX 7 o » 7 Mother treesxBlock 6529, 224 348 18,762 6. 139%%
HE s Error 27139. 990 8880 3.056
7N B Total 65719, 197 9344
it Total 83046, 035 9359
w1 BDOKIETHE Significant at one percent level.
Table 14. b F~VZE4® 7 gL, 8, #EE, 88, LK
=, FPD) OO TOH BT
Analysis of the variance of the height of seedlings from seven
seed sources (Hiyama, Shintoku, Kiyosato, Hidaka, Sapporo, Ne-
muro and Rishiri)
= A
Source S. S. d. f. M. S. F
i #  Seed origin 26330, 892 6 4388, 482 | 117, 891%*
2N = R Block 111, 675 3 37,225 0.946
FS A Errer 708, 562 18 39, 365
&t Total 27151.129 27
#* 1 %OKIETHE Significant at one percent level.
Table 15. t F= 3/ 4 @R Gal, Frfd, WX, 0@ &SRR
BIAD R BT AEFICONTONRSI T
Analysis of variance of the frequency of secondary-shoot occurrence
on seedlings from four seed sources and mother trees
. ‘ \ -
= B | |
Source \ S. S. d. f. M. S. F
S i} Seed origin 32781, 402 3 10927, 134 23, 977%*
7 o oy 7 Block 533.197 3 177,733 1.698
FLA &= Error 4100, 829 9 455, 647
7N it Total 37415.428 15
¥ Mother trees 122979, 680 116 1051, 108 71, 876%%
F = Error 4913, 685 336 14,624
N 2t Total 127893, 365 452
gt Total 165308, 793 467

1 BOKEETAIE Significant at one percent level.
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Table 16. + F=v3Am 7@ Geil, s, #FE, A&, LK
MR, FIF) O ZRAERFEERICONTOSEIIT
Analysis of variance of the frequency of secondary-shoot occurrence
on seedlings from seven seed sources
B iy
Source S. S. d. f. M. S. F
B Hi Seed origin 60713, 667 6 10118, 946 18. 270**
7 o v 7 Block 887, 390 3 295,797 0. 543
2 = Error 9969, 460 18 553, 859
2F Total 71570, 517 27
wk 1 BDKETHFE Significant at one percentI;el’— o
Table 17. 7 EE o © 8 & © ¥ K f1 @ 4> &
Partition of the sum of squares of the height of seedlings
from seven seed sources
LSS |ar | Ms F
WLl - AL - FUBE - B - L - 55 - B |
Hiyama, Sapporo, Rishiri- ! 6842, 880 1| 6842.880| 173.832%*
Ui Hidaka, Kiyosato, Shintoku, Nemuro ‘
¥y - ALIR - R < ok
Hiyam%— Sapporo - Rishiri < 11281, 410 2; 5640, 205 143, 280
A - B - Ve H - 1R *
Hidaka - Shintoku - Kiyosato - Nemuro i 8207. 60z 3 2735.867) 69.450
ML - ALIR « IR oo
Hiyama - Sapporo, Rishiri 1 10663. 200 11 10663. 200| 270. 800
ggjpoﬁJZiRishiri j 617,210 1 617,210] 15, 679%*
'{"JK‘E’E"EIE'X}?T%"(%:E - = | Kok
Nemuro Hldaka Shintoku, Kiyosato | 5622.652 I 6522, 652\ 142,834
SR T T i 5 y : i Hok
Hldaka Shmtoku - Kiyosato | 2584.950 2 1292 475‘ 32.833
Table 18. 7 D ZIRARFEAEE DS FId5rH
Partition of the sum of squares of the frequency of secondary
shoot occurrence on seedhngs from seven seed sources
S. S. d. f. M. S. F
: ISR S I
Bl e AL « FIDL - B« WE « 3075 - IS | ! :
Hiyama, Sapporo, Rishiri - | 24337, 047 1 24337, 047\ 43, 941%*
Hidaka, Kiyosato, Shintoku, Nemuro |
KL - AL - FIL "
Hlyama Sapporo - Rishiri 18339, 444 2| 9169,772 16,556
His - i5H - 55 - 1 o
Hidaka - Kiyosato - Shintoku - Nemuro 18097. 177 3 6012.202) 10.854
el - ALIR « R = *k
Hiyama - Sapporo, Rishiri 15138, 939 1| 15138,938] 27,337
ALIR - FI DA, e
Sapporo - Rishiri 3200, 505 1| 3200, 509 5.779
M - AE - Wi iR o
Nemuro - Hidaka Shintoku, Kiyosato 17263. 308 1) 17263.308)  31.169
F 8 - - i
Hidaka - Shintoku - Kiyosato 773.869 2 386935  0.699
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Wi, TRARFERE SEMBICHEOAEEZESHED LN, BEHICIOREBERDOH L LB SHL
T8 5 72o

APFAETRAE (M-2-2) BHRFELIROEANICHITE 245, ILIROPIS D EHICH D Lh bigk
BOMLOEERIZ  5NTOL BAEN T & SRR FEH T2 O BEHIC AL U e 2 7R Uico

HIRX 3% EIC § 5 7ol & ZIRERFAERIC DN T, thF IREBicHEllog L Qv-a) -
Al (M-a-1) « fipt (M-a-3) SHWOFHE (1-2a) « HF (T-a-1) - 1% (O-a-2) REFMAK
B Lo (M-2-2) OEOFEELBE, ol Qv-a) SR (0-a-1) - fijL (M-2-3), #
2 (I-a-2) &Hy (M-a-2) «HER (I-2) - FHfF (T-a-1) OFEEREETT - kT 1 Bokit
THEEMED GNEADARIC OV THEMICHEM & B, BUEHTcdL AV-a) LA (M-a
-1 - FIF (M-a-3), MURMTHMRE (D-a-2) EHE (M-a-2) « 34 (I-a) g (I-a-1)
THWE RIS EHW ST - 72 (Table 17~18),

4 BROWE R RER AR TR O KR & 0BG

TR DM R O U E S T E S R G HIC X - THIE D DD H 5 & LB S DICTE 5 F2,
b=y o AAHO KR EHENICA 5 L HOSKER E A DKURDMEBD RN, HOAESHLDK
BAMEOHIR, TOHOHIC/ T SN D LRKEEMH T THLET S + FvyosE ERIHED,
2 OCERDD, & CEEKRILLD, & CEREILE, 458450, B30kl BREETEOKRD
WAROA I EBFEBEOPEV ST 3 e HBBERAE R 1,

Fig. 17~23 (3 4 4ELH AW 1D T Fig. 24~30 I3 344, 4 H4E0 ZWERFRERIL ST
BTG, & A2A, 1A, 2/), % (3H, 44, 54), € (6A, 7H, 8/), &% (9
H, 104, 11 ) OFETIK IR, SO, HEEELOWEFRERLILEDTH %,

ZORER, HEIC OV TIRE, HOSXMBEUE» SOERER 1% OKETHESLOMEIREN,
SR TR FOEDAEBEDGEED 511, 4, K, BEEELRREALSERDOLOC ERENT, T
BEORBD * ZWE, Tz RT,

MRS AR U7 ISR EMETH Y, Ml + F=Y o ORRICITOILEE TH S ELOHIE T
b0, &, REMOHEEEOMRPORECRINTED, &5 LRI K - THERREE L
oTH5bDEFZ OGN, TRODHGEZEDOXMMAZANTH D, o3RG ERERTH
WD, ZOFEEDHHP T/ RENIMRFBR P STNAKEREL b DLEEZ OGN,

TIRERIERIC O T ERERIC, 34E, 4EENTN LA LTS, Eo&KE, Bh30kies
WIED DD % & EAERY St PO * ZMEERT A, W& kg, URES» SRECETH
T BDIRFRIEKPEMDDEZZ 5N 5,

EFD 40 48 (1965 4F) 10F AT Lz kB (1-b-1), B (1-b-2), K&E (M-b), B (O
-b), HEW (IV-b) ©5EHO 5AEDON I EEMOTPY LR, 4, F H, K BrIoE &
HHE X OBRA Fig. 31~37 1T, F/EF414 (1966 12 10 F &A1) LeRig (M-c-1), XKiE (I
-c-3), Tl (W-c-2), i (V-c¢), #@lh AV-2a) O 5o 4 ELEOHE & o FEEKR S
DOB%% Fig. 38~44 ITR U1z, COKR, EEM, i, K&YE 2%, BEHlo s Elo b0
WTE, PHERREPEENOSE, BhHSOERNTICE LT BN EOREMEREICE LTI
BNAORBEARE NI —HHB, KU, TN, Wi, WLo 5o S0k 0 TREORKIE, B
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Table 19. 7k L} it &k
Data on mother trees from whith Sakhalin fir seed used
in this study were collected

Ry | mH s SR E we ko mm w8 K8 S| E ®
Climate | Name of district Opega:clon Compart- | Altitude Age Height |Diameter
division |mother tree offiice division ment (m) G (m) (cm)
N=-4
k=) %y%satlom Boow|E o om| s 200 110 25.0 54.0
i yosato
(1) . ” p 851 160 69 27.0 50.0
B g 101 | . e | - 1
Northwest| Shirataki | B o | tCA 4213 640 72 25,0 38.0
coast on | mriyEs 104 . . -
the sea of %\kéﬁshibe Bl HLE| 8L 450 80 25,0 38.0
Okhotsk | 109 " ” 1140 560 62 21,0 36.5
b | N N
iil?getslgz oo la 179 280 18.0 29.4
il{tol%%yulm I AL 183 460 90 24,0 38.0
LBM IOy m e B ol 150 0 | 300 | 450
7 ” 102 ” ” ” ” 80 26,0 45,0
4 ” 103 ” ” " ” 74 27.0 44,0
- |
% Bl 105 | . ‘
KR %k?}betlsou ol o 7o 400 18.0 32.0
(m v 1o ” ” 760 580 71 21,0 30.0
Southwest
TR 102
coast on %ejs’gjkaga T BB 7 291 165 78 28.0 54,0
the Pacific| = 2 191 , /
ocean éqlifr?‘;oku wO& | m /] 2220 510 94 29,5 51.0
7 ” 102 ” ” ” ” 104 28.5 49,9
v 1o ” " 931 310 43 24,5 31.7
S‘Ehi*gnél‘z; Bl A | s8n 540 69 23.5 33.5
Aﬁﬁszii 101 gy N JE 490> 470 78 23,0 38.0
ERF IO e pw g aw 750 520 150 22,0 44,0
A & ] iﬂsai?li 92V mlw g 354 380 120 28.0 38.7
(DA KU el 1 1l 99 380 31.2 49,0
West | ) 104 | 53 29 50 100 23.0 44,0
coast on | Rotanbetsul & 73 A | i 7+ 51 1 . .
the Japan| jz 101
cen Iﬂlj{bg?o@anai Bt M B | 1o 160 57 21,0 40,0
%[Zg‘fﬁ{éi” a2l % e w18l 250 80 32.0 69.0
BEVE | o - ‘ ;
j:stﬁsﬁfﬂs ﬁrf}kav\lgl WoooW (W W 106k 200 90 29,0 70.5
v ; ;
The |BR UZlp wmlm | o 60 82 24.5 40.5
Oshima |
peninsula
and the
south
coast on ! {
the Pacific
ocean [ i
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CORMPSESPEESICRHBEARICED 2352 bOOBEINHEOX R IIERAEOL R L O
KROEEBRIFTURAERFERSWOEINICH 5 2 EBP 6T - 720 T8O BEEIRMEERRIZDSE
WHDD, EBYE - KEFBETIIXD KR, ROTHRGBREMX, BHEMOLFHEERE L
= 7 BRERRARE TAEEMBENENICH » foo ZIRAERFER TR BARRIE, BEER - AT
], Ak —v 7 iERE, KEFEHRBOMIUE 2 2@ IDH - fo &5 LIS 20 ERRER
DOEENBAEHROTIR L CICERCEDOSKIE & M2 D ERLSEROS 5 ¢ & IERD O MR R 5
O DRAERERD OHE IN, FHRFECBOTHREDOE VK SEWHIKIZE 21 Licds - THE
W ZRERFERBET T2 B84 6N, £ TAREREEZHOTERESR, & BEoX
R, B0k, BEEEIMAOER, TIRAEREREOEFEEBRT L, Fig. 46~50 kU Fig.
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Correlation between the height
of five-year-old seedlings and
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Correlation between the height of five-year-old
seedlings and the accumulated degree-days of
temperatures below 0°C of their seed sources.
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R EEMOFEETIE
Correlation between the frequency
of secondary-shoot occurrence of
five-year-old seedlings and the
mean annual-temperatures of their
seed sources.
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Correlation between the frequency
of secondary-shoot occurrence of
five-year-old seedlings and the
mean spring-temperatures of their
seed sources.
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Correlation between the frequency
of secondary-shoot occurrence of
five-year-old seedlings and the

mean summer-temperatures of
their seed sources.
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51~55 I3 WELUiC TIAERTERLE REMOKE & OGN CIIARER, HEREEZRLLSDOTSH
3, BRSO TEROBEEIMESME S LTHO OGN TO 2 8E1E, Th oOFEEER AL
TZOMBOME LT HE L, COBBRSICON TR AREE LM, HOAOHEBRETS,
F, HOLRE, B X0iERE ORICIIENO ED D b%ﬂtozwiiéi$momféﬁ%&m
BOMEHES SN, JIRAEBRERIZONTIRY S 7 MR U c A0 TERP SN/ L, T80
Bl (x ), i G D), ERME Gox HD, FESI Goosx 1) O 4 BEHIC DD THREET - 700 Tl
AR OHRMSTH 2 M1l IV-2) EIA—DKDNOEBIHKTS 243, WOIRED IRARIER
@%E%%Mﬁmﬁﬁbtxim@m@(p%,Mﬁ%)f&otﬁémwﬁﬁfuﬁwutmotoi
7 3 AR O 18 0T ME— D ACEFETEIC AL L EH T L2002, BEHELVEEE S ->TY
%o B, BEARSERS TR (1), (D IKELTEOARED SO & & IR - 73
BONIE, Liehi> THREI DV THRBEWFEZRO I mRR v, MBERK Y dATTRE L,
CNODOFRRD OIS & ZRERBERIC OV TEAR & OBBRERTRIRDOELBDTH 5,

T & FEHL D & HEH O

W & O EO&R Ericd o
& & EEH O H DO RR POBERB D
T & D IR X DIFH BHRbd0
TS & i O BB A PRBEERD Y

TRERSREREEHOSE  ELIKHD
AHOSIE Hhicsh D
B oKk PPRERS D
Bz oiel BEREL
ERE BT L

PIEDKSR, BB LB L5504 v 7 v/ HEO TR0 S35k 7B L D HEVED
RENT, TOHFRE LTEY Y7 V7 0ES 1 RS 5 0 IZDH OB OB A I3 EERD T hsik { B
bbb Eik2b0EEZLON, LU IRERBERTRZOEMMBAENENZ S, L1L, T
RIS AEEPIMOE, ZoKELOMICBENLEOBENEDONTE Y, HADEEDBREHE
HOINOTREECBERICH 2 &M DNE 5,

3. % =3

REOA S X LHIFIZERICONTIZ A, E. SauiLLace A3 Pinus elliottii ExceLm® T R. E. ScuseniLE,
1 h Pinus banksiana Lavsl® THELTE D, HFITDWTIE E. Von. Mascanine A8 Pinus con-
torata Loup® T, FHAS Pinus sylvestris LInn20 T LT 2 DT & EHEEICI I Lt hi- T
NEL 5T B,

b F= IO TR SERER S H A FRERTORROE S 3R KEHERFTHO DL
D—RICEVZ EEMEL TS, F72 b FeYORERIC OV T HIRD, AKED 3EE, RE,
R SUR, B0 & ORI E OBEREAMICHN, BEIDIULAKRIECERCHIEA2REL
foo EHEOWETIEEMOMLE Qv-2) + F=YORRERBE (1-2), AH (I-a-2) &5
NTEL, TRREMNEFHCRGELTOIEBEOTEROR S S EL, EHEOBRROERIC DN T



— 54 — WABEEMERE #15

HIR, ARHE—H LTV S, B FERRD2OVTHRL (IV-2) 3fho#HF (I-a-1), FH (1~
a), BHE (M-a-2) it GNTRENCT EDBHL I 570, BBARRICBOTHEREE, HTEE
ICDOWTHEER, HEEE, B S0EREOHBEBERLZRDIHR, JEORVERR, HREARISE
{, MFEEPREOVEMMSREN, P FoYOREREZFLD bEBEBERICEATHSD, PR
v OMAEBHIET 5 5 H LA~ Tah o2l LK 9§ LA~hEF TOXMEYS b ¥~ VERRDHE
BHERICEHFARS O, BEHOETHHOXED ZPERRORRBICEEESIATHHDTREVMLEEZER
s>hb,

— FEREME RS A REOFEBEO M HIRIIC DV TR, SEES SR MO KO RESTER 1S
CEWEETHH T 5 DA OE LD /DTN S PHIRICT AN 2 DICHM T H 570 TRIEND
EBNTNBD, DWTNICEISROPIFTICE S B LG,

WHARD THERIC DO TN 8T B A KD 6 ROMAR EEMBNC LA, ARM?P EFER

HARDAR S BIREC, RS LT EEEFEOM L TSR L2 RE L, £DI1Eh E. Vo
MascuninG® |3 Pinus contorta Louvp, THifHi & & FIEBICHBEDH 5 &, A. K. HeLLum?® |3 Picea
glauca Voss., THLERITHEE, WHGSITBEO VT &, AL E. SquiLtcar!? |3 ST BIC D F-21
BMELBLCEZHE L, RETRF N YOFERB ARG S L, TXTOHMT 80% L.
LA R U, UL L P3RS 5 o BBEBRIEHIC I D KEBEEMNHD, Ml AV-a), #L
R (-a-1), HE (M-a-2) Okl 3 Ko BBIENS Ko hBEo 2450 Le b, #icHs (M-a
-2), ¥ (M-a-1), FE (I-a) TIE5HDMBIHEN 3 KD IBED 25 LEW -7, TEHTS
BIRD R, #R1EE OBRE R, WEEOEMICKT 2HMOBR BN LTS 1,

WADLER N ERICEE SRS S 2, 8, B8, “WARBERRCHAOKRTEROMEIIAR
BRMEE b F =Y HBEMED P Fe VIl ONTRED -0, EIKERLELO P Fvvicid & o[
HEIHbNI, RN SDEONES D - LABERMEDE AT MUEHFOMADLRIZE ITHD
-7

ey HAORMTIE . W, Wrienr and W. 1. Buw® (3 Scotch pine (Pinus sylvestris Linx.)
Ta—0 S EO DI, L3 =1 508, YRYYHTD DI D EENINT &, 72 H. Ircexs-
MorLer.2? (3 Duglas fir (Pseudotsuga taxifolia Brirt.) IZ DWW THERSHFEDO FICEET 260D 5
AT AR SBEDO ZN O XV ERBBNC L1 E—BICGB OO D & DRSIEDENHT D
DEVEEMNEL, KHEHERE- B LTS, FhikdEIzo0TiE T, D. Ruboren!® A3 Jack pine
(Pinus banksiana Lam) TIIR/ERIZE - TS 2 EEHIIELNE HEE LTS, KABETH
TR L DY RIS I T YIS A R LT,

HADSFIEFUC DO TR T 7R Eh, & ICEERE KU HARREIED F Fov
AUEHUMEE b K=/ 10 OERD RIS C MM Sfe, F72 1AM ADOEETE & &R & DY
BEAERDI2ECH, PN, MEEREDORICEOHBSMY Ol &3, M, Mick? » b
7Y OEENHEHD Kl L ONIZ Mo rOBEEAT L EE RTEDENAL S, &L T HHOMW
E, ZOCERFEEFRICOVT, FEEORREDMICHE S EOIEOBERED SN &L, Koty
T HIHEN D SAHOEN I N 2 FN D LE/ER ORISR E Tokisz ol icHET 2 b K=
VOERICERICHALTV I b0 EEZ N,
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UL LEROMADAEESIERLE» S L0 T, N E TAEESET 5 LIRS0, £ TR
MEIOKSOBMTOARERK LTS Z L& Lt MiETNENOMMIRIELAEZ I LD INET
DOEHEILEDBNESCRIE - TOBIY, Thokay T EDERPEEREKT 52 LIITERIVDS, LA
TN e % E TOEROFRIICOOTIE, HBREOHMNTE26DEEZ 515, Table 20 3K
MRS D BHEHITHE O T e MMC DO THE LN T — 2 Th 5,

COEDLHADERORD - Bl (I, IV) B b F=Yic 5T, B TRERHSE—TKEL

Table 20. & & ¥ ® #® 2 o &
The height of the trees on the sites used in this study

i’ ] U =) #E MO
4 0 oo K M} -
s an tree heights [Estimated tree ages
Seed origin Localities (m) )
b H Kiyosato I-a 16.3 150
& = 1y Saroma I-b-1 21,2 50~100
¥ B Esashi I1-b-2 22,7 —
iR = Nemuro O-a-2 20.3 60~70
B 2% Ashyoro I-b 21, 60~90
h H Tkeda it 22.2 __
AL [ Sapporo Mm-a-1 23.4 90~100
bas == Ikutora il 22,2 —
i el Yamabe I 23.9 —
pig il Hiyama V-a 22.5 80
W bii] # Higashisetana IV-b 21.3 70~80
Table 21. B X4 IS 9 /1 F TOW A KIS
Mean annual duration of sunshine from April to September
in each district
i 7 [ A 4}ngﬂri}iyg
i % NN S B
. nnual mean Mean hour
Place name Localites hours (Apr. to Sep.)
bitd s Abashiri 1 169, 4 184
HE iy Omu I 180.0 175
PEsd 5 Obihiro I 215.2 175
bl B Kushiro I 206, 2 159
B ES Nemuro I-a-2 198, 4 164
HE A Wakkanai m 160, 7 180
3 1% Haboro M-c-1 165. 8 188
hilih i Asahikawa m 169, 4 184
L 5 Sapporo Mm-a-1 195, 4 199
* # Suttsu il 166.5 194
i #  Urakawa V-¢ 208. 2 184
7L g Esashi v 160, 2 179
[55} 2] Hakodate v 194, 5 186
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D ERE RVARNAERICRE RS —RICBROERN IV SORBCERZIED 5 L0DNT
WaH, 5 LkEIRASNT, SBHOLEENROG TR TOFRELH 20 TRENLLEEL
>N %,

N ETRIECEEZDMOE ELE & OBREH U, RIEHEIOBRICDVTHLNTSHE
5, Table 21 (2 LifE&HO ] BIETEO O RISH (BHEEOAED 4 AP0 9 HETORADE
B AN R BIA R LI 6D TH S

CoFEDSOBEEHRA—HXATEPRE DO S DS MRS EH, KTEERHHKIER DI T
IFHBEFRIZR O EOLDIZKELT, 4259 HETo A REEIZRESEN, S, HRDEROENT ED
S SHOEZRNRDED TR EHEINS,

IV EHoEL 3 b NI VEAROGER, ZFRAHE
RUZFOF#HOBHK

1. BAESIC %2R
—BICA—BE TR & 2 D RESREEICHHET 2 013, BhHd3VREBREEEICHMNT S
DXV MMAEEHIEL, BHENMD SAHERIBE TOVLW 3B HHESE LN ENDN TS, T TIC
bRy QUKD U BB ASE A IC SN TRITTEH 2 C LAl 1S, ZD2ERHEE N
DEXEBEEBE ZHTERET L 5 1D ELFRRIHETI~b 2 & & Ui,
1) MEEHE
WEF1 40 4E % & f1F, 414EHREO 5 HEAERAIC DT Fig. 16 (p.34) RBEGclugBmASTEY (&
) wfciRs T3 4 (il Qv-2), #fE (D-a-D, R (I-a), HE (M-a-2)) ©
HDITONTI FRH C &1T 20 KT D DRAZ FEIC
RO, FoEHRNCHEEINTHS 3 EM (RE (T~
a-2), M (M-a-1), FIF (M-a-3)) ObDic>
WT R 17 ey b 20A9 D 240 KAEFERICGREAL, T
b bigilg 20 A4 X 18 (FHE) X 2 i) =720 K, %
7413 20 K x 24 (BHBD X 2 () = 960 A&, ¥ER 13 20
AR X 36 () X 2 (i) = 1,440 A&, Ol 20 A& X 39
(BHED X 2 (Ri8) = 1,560 &, 8%, AR, FIFLiE 240
A X2 (i) =480 (A) T3 5o
NN DAL OMERAN EBUA A THLE

Fig. 56. DHZEH & LB O

ERELER MHEZIFLW, DOTHRBERIERT 5. < OB
Location of the twenty-one sites Loy " e - .
- I A HoAR 7, - - K
used in the study of bud-opening BN IR < OMADBRRI & 5T Lfce 74
and terminal-bud formation FEDIERT, EEFR DAL REMMEL UemmihamE LT
dates. - . R,
TEEF SR I B8, Sl DEED D S MIZF TR

@ it Location

I-d # B Tsubetsu Xk L STE T A AR T PN X <

T-d i M Ikeda ENfeh &, POTHEHEPHRTHESNS, TR
W-d-1 # 37 lkutora THFHSWIR TR S NI MR LRI & 575 Uz,
M-d-2 3 # Bifuka

M-d-3 il # Yamabe b F =Y 0L S OHERNEESTRE K 0 Boss o
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HIIPHE S KR S HFIBE L TT -7 FIEMEIS A1 AP 55 481 AT, KIHEREIET
A1H»S7HA31 HETOMME, FRBELK,

F/c LE 7T EMESWEANORERN F Fe v 19 B (R (M-2-3), B (1-b-2), #iE (-4
-1, X (M-c-3), PR (M-c-1), E2H (I-b-1), #5 (I-d), HHE (I-a), B (I-a
-3), ¥ (O-a-1), % (I-b), AF (W-a-2), i (IV-c), A&k (II-b), ALE (M-a-
D, #iL (v-a), £E (M-d-2), #AE (D-d), Wi M-d-3)) »SREL TR AT ET &M
FRIE U7 1T ERBEICDOWOT 1L 15 K9 D it AEkic X D, DRZER] & K ZIENIAE A Uic, SRR
SDAEE Fig. 56 1CRT . COMLEOOHIRT TN E TOMRBRTOMMENIE T, @EIISH
D TAO SN B EIOMIETH 5,

2) # e

Table 22 (ZEBAI 40 HF & & 41 B O 5 FEHAD 5 J3 16, 19, 21 [ U 23 [ D EHAIRA KK
AT ZHEABDEGEEHETRLILEDTH %,

Table 22, t F=Y&XIOEMICK % HIERDRIZ
Dates of bud opening in Sakhalin fir seedlings from seven seed sources

\, B iE = (Percent)

B Hi Percentage of seedlings with opened buds
Seed origin 5 B 16 H 5 19 H 5 H21 R 5 2301
May 16 May 19 May 21 May 23
i EL (I a) Kiyosato 3.4 37.5 76.7 87.5
¥ 7 (I-a-1) Shintoku 3.4 31.7 76,7 95.0
. % (I-a-2) Nemuro 1.9 8.3 3.0 71,3
A, # (I-a-1) Sapporo 11.5 f 58. 3 92.5 97.5
A 5 (lI-a-2) Hidaka | 14,3 61.2 90.9 96.9
Rl i (I-a-3) Rishiri 15.0 75.8 95.8 100.0
¥ ] (Iv-a) Hiyama \ 2.4 26,3 75,3 89.2

Table 23. b F= Y KXIEDEMICE ZIEREORBEEL
Dates of terminal-bud formation in Sakhalin fir seedlings from
seven seed sources

£ 3 3‘{/ 54 a4 (Percent)
PE Hh Percentage of seedlings with winter buds
Seed origin 7 B 7‘71?_7)%_9 Al 7zHI1A 1’ 7 148 7}‘3’7;7[5[*7 7 )Ejlséi "77')%2'1 d
July 7 July 9 July 11 July 14 ( July 16 | July 18 | July 21
‘
%yfato(l'a) 6.5 1.8 | 185 | ass 49.6 71.4 86.0
éfgin?ikén‘a‘l) 6.4 8.5 } 13,1 27.9 42,1 66.3 85.6
%enfro(n’a“z) 2.9 5.8 | 10,0 19,2 28.8 47,1 71.3
égp;fjgro (-2 -1) 167 2004 30,0 45.4 55. 8 76.3 94.5
Ehd;ﬂa (MW-a-2) | 55 \ 21.4 32.8 51.0 64.6 83.4 95. 4
AR ({-a-3) 21,3 | 28.8 38.3 | 60.8 | 683 86. 3 98.3
Eyaur_rlla av-a) 1.9 ! 5.8 |2 ‘] 32.5 55.6 78.6
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5416 HORIERIIAE (M-a-2), IR (M-a-1), Fif (M-a-3) @ 3EHIIE 10% 2L, o
4EMIZAB DT THY, 19 HITATEO 3 KMt 58% LIk, b (aQv-a), e (M-a-2), #HE
(1-2) OZEHIIH 26~38%, 1% (I-a-2) 38.3% &0, 21 AICBMELZOZ  KEMD 75%
Plh&tsoie, 5022 BT A, B, AL, RIFZ 95% Lit, W, EERIRK 0%, BRERITLS
BTH»To

TRHLEEAMNEOML, EEAEOHS, FE, RBEWHEHSEN, Table 23 ZFEMHEHADL
FORRBREQEENCESETRLILBDTH b,

COFERHISTATRICIZAE, AR RO 3EMRLFERESNTNS 16% LLET, gL, F5,
HH, HEIZ6.5% LT Thotco THIBITIZOE, FFY50% L Eici#EL, 16 BicldiLig, 18 H
Wi, #E, s, 21 BICRREMNENEN 50% LI LI U, DRLEER, KIFBREICDONTS
B ORER 7 IO TN A EOEB AR ENIS

Fig. 57 BREHMOPMEAR®D 50% LI EHBBHE L8, KU 50% LI LEOTEFEMSER SN/ HEZ, £0
ENOEHOWER, LUHKALE LT, TOBZLEEMME L TRLELLDTH B,

CORERMEAORGER GLIR, B, FIFD) &BZVEH RE) 0% 4ET, HERORVE

B R Dates of bud opening 235 R Dates of bud formation
B EBl-a — - Kiyosato
#F Bl-aq = | Shintoku
B Ela- — —  Nemuro
A Rm-aat { Sapporo
B &lkaz} — Hidaka
Fl RI-a-ak — Rishiri
& LN-a — { Hiyama

1 L 1 ! It N L n
May 19 21 23 July 1[4 IIG 18 20 22
B - B Dates
Fig. 57. FesbBltAROAEFHE (AT 44 £37)

Length of growing season for seedlings from seven seed
sources (Investigated in 1969).

BA%E B Dates of bud opening %38 Dates of bud formation
- Teshio '
Rishiri
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Haboro
Bifuka
lkutora
Oyubari
Yamabe
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k 4 Urakawa

- J Hiyama
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=T TT

' — Esashi
Tsubetsu
Saroma
Ashoro
b { Shintoku
k Kiyosato
k + lkeda

[ 4 Nemuro

L L 1 L 11 I | L L " ! L L L i

515 25 * 31 71 Ail
B - B Dates
Fig. 58. EHWIEEA DAEF N (W 52 4£3H7E)

Length of growing season for seedlings from nineteen seed
sources (Investigated in 1977).
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HIBELFORKA SR, TOLD/EBFNHORIICAB LA EENS SN -1,

F IR 52 FICTHAE LA 19 B (p.57 17R9) DOBPREH LALF A4 Fig. 58 IKR7,

T OFERBAEO RN FEMITEEARN TIZRIE (M-c-3), Fl (M-a-3), He (O-a-2), JuigE
FATRESE (I-b-1), &3 (I-4) T, WEOREOERZLEETER Tl Qv-a), @ Qv-
c), #iE (M-a-1), JLiEBEFMTEHG (I-a-1), FHE (1-2), A (I-d4), WE (T-2-2)
Th-T1,

F AR OBRVEMR N TR&HE (M-d-1, K¥5%E (I-b), R (I-a-1), FMTIIEE
(I-b-1), &#F] (1-d) TARIFEEOENFEMZERITHT QV-c), il (v-a), FHTEH (I
-b), &R (I-a), il (I-d), #RE (I-a-2) TH-t, AN SLIYRA T TEEBIHEM
ELBA, 2ORKRERE (I-c-3), BR (MI-2-2) 045 H, F/NMIASYE (M-b), ME (M-
d-1) D39ATH 7o 1 LKRYIR, BEIPRBFZINROFEEICES 243, AHEOPROFFFLMIC
BLTEY, LULAPEMERME ORI E A 5N FHICH S,

WIARDHER LB TENOKE, BERCLREOBEEYSHICT A0, CNODEREDEYFR
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Correlation between the percentages of open buds of five-year-old
seedlings and the latitude of their seed sources.
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20— e . ,.,...,:\..... . r=-—0.46
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Fig. 60. 7 FE i O [ E R & R &

Correlation between the percentages of open buds of five-year-old
seedlings and the longitude of their seed sources.
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W HEBERE R R D T2,

7EEHMIHEER (5116 R, M190, F21 BRU23 1) &, EEHIOME, #RE, B IOIEHN,
JEEE & M{R%E Fig. 59~62 1Zr L1z, 7885 H 19 BOMETo MRRE I HERR L OE TR
7oo FETHEMD S]] 19 AOBEREX, &, H, KoFKilE OBH%E Fig. 63~66 T8 L7,

COMRFENTNAAEEDMEBIRD S o788, Hind U TREETHOAOBERD,
IEOBEEMRENT, MEMNGE S LIHENFLLDD, AL SHOERMICH> DB
W RIS 2 LD TH S, A LKOTIBRBOADHFRIRS NI,
A HBEEFRIEZED S h » 7,

METHOL
I EBHEMRL S &
7, HoLEEoMicik

M5 BIcAMEESR May 16 Percentage
of open buds

5AI19R8 Vi May 19 "
S5 A28/ May 21 ”
<3 100 " May 23 Vi

8Q

ToTTI R 2 5AISADER
P | ’ Regressron at May 19

pa3Es Percentage of open buds (%

P Y [ SGEEEERECEECN -

| ‘ oy= OO6x+39 26
* * » r=0.02

ZO_A_._,AA.,,,,_,’ [ - _—— - e — — - - -
S .

OOH?* 35 = 56 : "/60 4 —

BE A & ) i5% Warmth index (C)

Fig. 61. 7THEMDOHEREIBEDL 2 DHEHK
Correlation between the precentages of open buds of five-year-old
seedlings and the warmth indexes of their seed sources.

W5 AI6BMEXE®E May 16 Percentage
of open buds

5 R19H Va May 19 Vi
5R2(R 7 May 21 /7
—~ 5 B23RH 7 May 23 Vi
S 100— - s et T
& B O g0 .
- i
K] o . ’/w - “a
3 8d- —————- N T oo
s Ll o Q. ® ®
& . 5 A 198 O @EE
5 - - : ' ~% 77 Regression at May 19
) N 3 -
L S y=004 2175
S w  r=032
S ;
5] . ;
0. o200 oo S e R, - ——
i L - »
& ] o . g .
WE O‘O‘” 200 = 460 600 B(JJO
mEERE Accumulated degree-days of temperatures below O C

Fig. 62. 7 B 3 © B T R L % & ¥

Correlation between the percentages of open buds of five-year-old
seedlings and the accumulated degree-days of temperatures below 0°C.
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BAZESR
Percentage of open buds (%)
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L0058
Mean winter-temperature (C)
Fig. 63, 7 EhoBMEE (5 19A)
& (1251, 1H, 27) o
DS
Correlation between the percentages
of open buds (May 19, 1969) and
mean winter-temperatures of seven
seed sources.
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Percentage of open buds (%)
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; g 4
HDRUR
Mean spring-temperature (C)
Fig. 64. 7EEMOBIER (5 A197)
EH (3H, 48, 53) o¥
Correlation between the percentages
of open buds (May 19, 1969) and
mean spring-temperatures of seven
seed sources.
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Fig. 65. 7EMOBIEE (5 A19H)
EE (6H, 7H, 873) %
B

Correlation between the percentages

of open buds (May 19, 1969) and

mean summer-temperatures of seven

seed sources.
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g FROTRE Mean autumn-temperature (C)
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BRIEZ TOHRK

Dates till bud opening st;rting from the

RIGOBAEH #Hm e LT

ORERAERE LI-HEZ TORK

Dates till bud opening starting from the dates

Xik

Fig. 66. 7EEMIOBMIER (5 519R)
% (9 A, 108, 1173) oF
:V;j)é?{t?llllyl.

Correlation between the percentages

of open buds (May 19, 1969) and

mean autumn-temperatures of seven

seed sources.
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Fig. 67. DA TO BK & EHIOHE
Correlation between the dates of bud
opening of six-year-old seedlings and
the latitude of their seed sources.
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Fig. 68. BA#EF TO A& EHOREE
Correlation between the dates of bud
opening of six-year-old seedlings and
the longitude of their seed sources.
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0
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M2 14 16 18 20

ENTUE Mean springs-tempe?ature (c) B o5UE Mean summer-temperature (C)
Fig. 69. 5 JI7THZHKEL LHEETD Fig. 70. 5 J17A%AMKEES UBEZTOD
R¥EAE (3A, 48, 5H) oF A¥%&EE (6 A, 7H, 8H) OF
BRI Bk
Correlation between the dates till bud Correlation between the dates till bud
opening from May seventeen of six- opening from May seventeen of six-

year-old seedlings and mean spring- year-old seedlings and mean summer-
temperatures of their seed sources. temperatures of their seed sources.

Dates till bud opening from May 17th
B ToA#H
Dates till bud opening from May 17th

R

Table 24. 19EHIDBATED HEE & F /MO & & OB
Correlation between the speed of bud opening and various
temperatures of nineteen seed sources

% = il ] Jit = GiEI LI O

Temperatures Regression equation Correlation coefficient

T B 85 @ _ 5
Mean annual-temperature ¥y=0.74x+0.05 0.3943

£ o &
Mean winter-temperature
# D EVR ! -

Mean spring-temperature y=0.82x+1.47 0.3929
A D = it

Mean summer-temperature
oo S @& _ _

Mean autumn-temperature ¥ =0.62x—1.30 0.3529
B » X 03 B
Warmth index

Y =0.34x 4+ 6,54 0. 3297

y=10.30x —0.98 0.1870

Y =0.09x — 0,99 0.2714

F /RS2 HEICTHA L2 19 FEHIDOME HIC OO T HIRE, BFEW AL & ORBERE Lice C
DOBERESREOHESEL - 72OT ZORZMIECEEAE LT, TS AKRICEERD 50% Ll E
OERDBAIE Lich 20 O & DOFFRERD 7 (Fig. 67~70),

T ORH, MEIZOVTIR 1 ZOGERFETHRETOAOHESED oh, HEOFOFEM CHRTEN R
WRFDGED S, BREIZOVTRMBEBEFRIZAS M TR, T 7TEMTRENI LD REFMA M
HPRIC K SNTHESBENE WS HIN S & IR SNE b 5T,

1B ERUR & QYRR W I BRI AE R 2 DR % Table 24 1/RF,

DN B ENEETHES AR INTORD, BEEHIORAMTEEOEGEL DY TRDIH
r=—0.2910, ¥=—0.02 x +6.05 THERICWHZREARKIZRD SNZh -7,

3 # %

BIEHOMIED SAFHBICE L VDWW 2/EF IS ARDERIZOWT, Fig. 57 KU 58 LR3I
TAERP OB Z D EIHEE « IKIEORHRR B IAM O B & &P & ORI SIS E LN 4 517,
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WEA, BEEME DT BHNBESHTEN -7, COZ EIEHEEOWBSEFEDOZN L VIEEN LD
ST S EFHRMSERLTOEC LR EDBINT EERLTVS, P F=YOREIC D0 TRA
F728, ARE2M b F= Y RO EA 7 0 — &AW THIFEREETY, MR AARRERD ORI
POEMENI 7 v — VITREENEE D@%ﬁ#b&;éﬂkfm—7£0%¥$$m:&%ﬂﬁbto
XD 7 EMOBETCIBEILRCBABRIO b ¥y BEEEMSER L, KEFARCEEO b N hpH2E
DUBORER LIS 5 o, $REE, REROETILEOMET, METHOIEDOHERES, RETHOADOHEE
DIRENI, UL LU ISEMITORESZ TO B EMRE, RELDOHEMBEBETRHED S HOMBENE
W 5N 7 EHIORR & RETHRER SHIENRN L WA b,

~ KA DOFATE I FEED b OABREICE T ERALY, ToHRIEL LI EVDhEROREEL

TEMAINTEY, P F=YTHCH LIERMWRE NI, Uh LB & B AEICOWTRE, K@D
SORFTHYRLHREITTESY, & ICRTHERBHX DD RENMAMIC DN TR, MERUL
BAORRT AN N 0 IEUEZET L, BRPTRMBTHTH - THRKNOERE
BoORENE NIt taTRING, BEMRX TR E ICHEERE VS RESRE~OBERICE S
DEEZ LN 5,

HEOROHORAFER D BOEAMSED SNVAEBTHNOR S BEICE - TELIRERE LS T
LRBD SN 5T FEMOHOERIIMER L LAFERBOMOABTRMORE LD b, TR
OEERESERL, LrbZ04AREERZOHMOTRIMEEL TV HDEEZ LN,

2. b RIVEFOFBOEK

b v O&IE, ZoORENOBNT ORINRE, HEE, TOPMEIERNSVFAEDOLDETH
A, BREOEDOLDETA A EHFATHI, UL LAFONBILENZHIARDIEO, ERRELATOMA O
B (TRHh BB BRT 2 RROEYE) BEFIE L EELEETHELOEDSEC EERB LI, &
ST DBBICEDSH 2T EEZ RN LI, 2070 F KoY R FOHOBMMBERMTEDO LS
#EDH D PRSP T DI, TRO 7 EHOEARE R ENCE » T—HDOEREZ T - 7o

D MR R HE

BER (I-2), HfF (I-2-D, RE (I-a-2), i (M-a-1), AH (M-a-2), FK (M-a-3),
i (IV-a) o 7TEHMOBEAER O, MARREKOBEAICHEZ SNbDIZREL, LA HHADE
& OFRE LA ERMRIE Uic, BERLFOERIMRIEL TS 3 AhficEL, BRE
HRYZF L VORICAN, 0°C THRE LEER 10 ALINICHA L,

bRy OBOEMICIGET hRE ZOEAI 1 ET2H 3EOF LD, BHEICIN S DHhOREF
2b5 (ZOBLBOPROFLTR, EHAOEZBOM, SMICH2HEL2 HOMFEFRZ L ET
3)o P FTYOAFIZBAROENEN EREME SCRRBOAEET 2BANE 2, Thb 2K
1R > T—BER LTV S, YOMKSEFEHOMNE, WFLDETEESEZ V., 4EIEFE D
TR A b, MEARRIS, BN E ST Lckl, 3E, B, AJO 4B 0T, &
BEIT L ICHERIC 10 5T 08T, 1B#BIC D& 5 K0 AL D, BIFEME Ui 1 FEKEE 1 KT D5
54, 1EEHMUCOE 504K, HARNCE XM LRE, MR, FIRO 3FEMIZ DWW TIR EHAPS 1A
FTOE 10 A% FE LT,

2) # R
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Table 25. EE #1 3 &% 3F o B K o B K
Number of layers of winter bud scales of seedlings from seven seed sources
N ot umber o verage number of layers
Site of seed origin seedlings measured of winter-bud scaler
7 Ho(I-a) Kiyosato 50 7.2 £ 1,1
% 18 (II-a-1) Shintoku 50 8.1 £ 1.6
AR zZ (I-a-2) Nemuro 10 7.5 + 1.4
AL % (I-a-1) Sapporo 10 6.2 £ 0.9
A B (I-a-2) Hidaka 50 6.2 £ 1.1
7 Ji (Il-a-3) Rishiri 10 7.3 + 0.9
pid iy (Iv-a) Hiyama 50 59 + 1.2
(%)

w °r

o

8 8

2]

37 (%)

2 6 9

= y=—0.05x+9.45 5

E el r=—0.49 P

=0 w 8% 1~

5 R A :

o L € 53T °

ES ic 6-8 5 - :

> L w87 y=—0.33x+8.96

= #ES r=—052

°© = | | 5.

I —— % 23 g}

£ B I FTHAE

2 Warmth index (C) Mean annual-temperature ()

Fig. 71. 7pH (GBE, 5, 8%, AR,
B, AR, ML, BUF Fig. 75 £ CHE—
EEHY) DR DB L FEHIOE > X DIEH
Correlation between the number of
layers of winter-bud scales of seed-
lings and the warmth indexes of
seven seed sources (Kiyosato, Shin-
toku, Nemuro, Sapporo, Hidaka, Ri-
shiri, and Hiyama).

G

o

[2%]

SO 8 v

R MR v y=0.001x+6.32

=5 e r=0.26

oS54 T, v .

52

£2°

DS 1 L n 1 1

Z 3 %360 200 500 860 7200
BEEE

Accumulated degree-da);s of temperatures below
Fig. 72. 7rEMOEE T OB & PEHDFEET
S

Correlation between the number of
layers of winter-bud scales of seedlings
and the accumulated degree-days of
temperatures below 0°C of seven seed
sources.

oc

Fig. 73. 7 EEMOBEF OB & EHOET
5

Correlation between the number of

layers of winter-bud scales of seedlings

and the mean annual temperatures of

seven seed sources.

5
o “Q.) y=—0.38x+8.26
" o r=-—0.67
oo 8 v
& 28 M v
w2
S ©Tg, v
=0
31455855
HES
Z2s PH————+—+
FEOTE

Mean spring-temperature ('C)
Fig. 74. 7HEHIOBET © B & EHOE
(3AH, 44, 5A) oXKiR
Correlation between the number of
layers of winter-bud scales of seedlings
and the mean spring-temperatures of
seven seed sources.
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Table 25 IZEEHIC & B OFHF OB E
RU7,

TNSDORRD SR, AW, AEoBEEE
N Ey DTSBTS5, 9~6.2 T, B3, FE,
REOHEFME D + F=vid7.2~8.1T1EL

25
3

N ©

v y=—0.22x+10.61
r=

v

o

o

BH OB
Number of layers of
winter-bud scales

1 | I J
14 16 18 20

o
n

EDRARE NIz, F IO FIF I HME & Mean summar o rature (€)
N2 IGENMEE R LT, Fig. 75. 7THEEHIOBER O B & EHOE
7 HPEIC DUV TREF DB D SHRMF % 1T - 7o (6H, 7H, 81 O
. Correlation between the number of
HEEHIIC 1 5 DfEfR THEENRD i, layers of winter-bud scales of seedlings
KoM & 3D EF LR CEmER L, and the mean autumn-temperatures

of seven seed sources.

HOFHFOBF OBHOD L ERITE DN
FOBBBEZV, TROTNESEITORRE, N OSDOMIF, WM& SERMICHNVERENRD SN
72

L DBEF OB E SR EDBRICOVTREZIT - 2. Fig. 71~75 IEH» IR, BAEXKE, I
B, BROEOK EOREE 7 5 7ICk > TRL, il EBEFREEDHLETER LI, T
DOERBERVE DK PP XDIEREORICRBOHDBERITRINCBHELEZRD SN - 1.
& RO & OEFIR C CTRIRE D - 7208 HBERKOME WINnd —0.3pETHD TN o
o TNOORER, B0, SESHOHIRD b Ky BRSO, [KEMEOHED FF
<V REWEIICH 2 OBEIITRN DO TR IS ICEZ Shic,

b FY OAFOBR OREIIE-OWATHIRS, ME, KO, ML > TrEbRIE, —#
KR BRTEF SRS L, DOTHE, KOEmDES, HONE, WFOHCHDT 5, KHXBRTIE
FHICOWTEAETE UL -7, BRERA—FEEEZ SN BAHDFICONT, »7E0 PRI HUERMEH
Aot TROLEEBO b K<Y BAT OB ORI, BEHTS, BIMESOEImNS -
720 ThEFICRIRICOWT Z DOBEFRA KRG L BSR & OBRIZT5 S h T KEDAD SR ER
LEBLTWAEDTRIEVMEEZ DI,

ONETIE

RIFOREFT OFERE L LLOMLE (V-2) © b FvY BSOS CHE (T-a-1), B (I-
a-2) EOBEMNENT 458 c, Frank C. Sonensend® |3 Slash pine (Pinus elliottii ExceLm.) T
BFORS LHEOR SOBFREFANHEOMCEOELEABEDS 5 ¢ LE2HME LI, P MY ORI
e X OREOBILFO DT RIS, SWN TRAT 20380, “WAROBIBLFEZATHA T T
SN THEKE DD, INEDT LD OAF OB IHIENEN LD TABEBEARD F K=V Dt
ERRVZEDD, BOETARENUAD OB LICHIE LB OEEL L s bDEBELEND,

EIFBOFDOILEICDONTIE Tane-Suv® 23, (1) FOE, (2) EBETHEBEINTHEILED, (3)
FIY =& AATOEDED, HENVEHOEFM Y (Wax) TEBHLATHEH B L - THEE
LT3, BAEEIBOEEDO N T TOBETH,

1. RESAETY =203 ovEBY, BRI ITSFEELTER-TED, BROEFOLIK
RIEAPRBIHTNAHHDIT b K=Y, 5~ (Abies veitchii Linor.), TA®Y b ¥V (Abies mariesii
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Mast.) B3HF 515,

2. BEBRST, Y=2BUTEL, BANESEL ST, TOMICERSD 5, KFD
DRSS I - TEE - TS 5DTE Y (Abies firma Sies. et Zuce), ¥ 5 Yo 3 (Abies
homolepis Sies. et Zucc.) D3H T 5N %,

MIBEBREBFICS ONTHHEEPLATHIARTDH Y, KFOHERIHSLEHENS OGNS, =
YV, VI, TAE) P FVICOOWTHEEROMADT OBE O @A RKT 5L P Fe vz s
N, TAEY) PPV ORTEZOBEMBET ZOCEEBE LTV S, AR F=YDFAET

BEFEBOBENOHAD b ¥y ORBEMBEIT, BERZTOLDENHED P FwYDbD L hDiEh
ST EDOBAOBEREERICHT 2HEILH L OBBRERET 26D ENA XD, F1ARKFOM

FIEAE LT Y220 TR E ICHTIR LIS - 72 28 B & & &I & OBIRIC D0 THRE

TRRMETETHAI,

V. EHR b R VEAROEISEH R

TNFE TOMRERFERDP O, BPEMED b F= Y BERMED b F=Vic SRTHAROARSRIFTH
5 EMPShICINI,

LD URHBROFEHEFIRIE, BEAICELTH0, EAENE - F <Y R B S B0 BRI s
B, EEBRIFTHLLEHELON 5,

—RICHEPOLERREYVABO b OBIENRE S EEEHORBOES, RUINSOMAMEHOE X
EEh, INSOHAEZBERMICE LcBEid 7z LTRUE D IKCRITFERE T 20T L OMENSS 5
b LN SOEBEIEHLDOFR, BEMICHEELTE 0L 61, BRAITAET I THAERICHE
LTREVWHERERTIEZTTH 5,

AERBRNTAIEE D B APFT DM 70 LR U /B THIC X A EPRZ B BIXID) &K GERID ic
IR U CAEBIRILE I, AASNOBRE SR O RN R 2 5 O AP O ERIC >0 TR

Table 26. #% & # 4 o© FF £ Ht NID
Location of the stunds from which seed were collected

Site of seed E o, | e CONNC KA s
1te of see orlgm 1V1Sion o 73tI' 3 ocation (1’1’1) (,T‘_.)
R 310 T KR AR 170 J2 MR/ NTE 840 70~100
Tokachishimizu 4 ” 17V A » 880 70~100

Vi ” 17212 » 860 70~100

%} ?G S 2 329 7 " 55 70~10
Shintoku (H) T X)TTVF: xﬂqz 9 DMVJ\U}Z 50 70 100

ax EEA 17H R 2, . . "

B O R ey | (D A | BTEMWEINOHNE | 300 | 80100
BT OIUEHR (m 7 BT REME 2150 MUNE 300 100~120
Teshikaga (Kawayu) ES » 216~~224L0 # 300 100~120
o i () 7 WL RS 229 UM 60 80~100
Hiyama r ” 229 83 # 80 80~100
‘ a ” 229 % # 120 80~100




EEICBT S P FeyoBERIcHOHT (i)

HlicbDTH 2,
1. MEerE
HF2 M Lotk o e i Table 26 i,
PRI O BB (LB Fig. 76 IKRT,
T ORBICH 72> T, b FwYDRRKDRI
AT/ 0.05ha HiROXEAE & D, ZOXME
WO B SREFE I U7z, 2 LT DXE
ST, A, T, e ADEGEM Uiz, TR
PTT, 4, vRUAH, FWSIK7, &, a0k
SSHEIICIEICH 2 1w EME T 51CdH
7o - TTE—EEH & 278 Ulc,
REE L7z BTG L hodksr & 10 BERE T,
BRI 42 4F & 43 41C fThNiz, BRI
Moz s, 7,

N SDEF I 4 F i BFEEFIREMIC F = £,

A7 FEDIKD A S5 i 1 R D & 20 K9,

HRTT 49 4£ 5 iz o h S Moy BIAAR BLE 2 [ T,

Table 27. p£ Hi

- ARG BR M
Location of test tields

v HEMBOMKS B
Location of seed sources
Fig. 76. {Eakskls KOO ALiE
Location of the seed sources and
test fields of planted seedlings.

T, oA, e 2 DHE1T Table 26 DM

The marks of 7, 4, - 1 are locations of

the seed sources in Table 26.

) BN FTICHER Lot MEg L aQv-a) SR—W5Th %,

BATN 46 4E 5 BICREZ Lice W46 /T

185 200 A9 2T 2 I L7,

1l

HOAR
The height of seedlings from different localities

PR L OISR K E B (6 ITHUNE) 1cE

O o

) ) WmoE AR & Height
BE Ht Msriess | Number of | (cm)
. seedlings |
Site of seed origin Mark measured 3 £ A4 4 £ E
3 year 4 year

BO® k(I 7 200 11.3 + 1,92 17.7 4+ 4.19
Tokachishimizu 4 200 10,8 + 2,11 16,5 £ 4,47
1 200 10.4 + 3,22 15.9 + 3.10
E ¥ 10.83:+ 2.42 16.7 + 3.92

B 26 . . ’
ke D E2 200 9.0 & 214 | 154 & 4.27

TR CHTInRR) (1) a1 | s 4
Teshikaga (Teshikaag) # 200 12.1 & 2,41 5 17.8 £ 410
BT O (D) # 200 10,4 & 321 &| 173 £ 4.15
Teshkaga (Kawayu) + 200 10t + 3:18 - 15.6 % 3.56
¥ ¥ 10.2 + 320 16.5 & 3.86
K 0w Y 200 12,0 = 2.16 20.3 + 4,47
Hiyama s 200 11.6 + 2, 34 19.1 + 4.15
a 200 11.8 + 2.86 19.7 + 4.02
¥ ¥ 11.8 + 2.45 19.7 + 4.21

BAUEEH « WK 344 WBA464:9 J  Measurment ; Three-year-old seedlings, Sept. 1971
Four-year-old seedlings, Sept. 1972

Wik 4 484 HEF4TE9 H
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Table 28. -} i 7 K Ko O BF B &0 BR M0 o0 BE Hb B K S
The height of seedlings from different localities in Tokachishimizu
(east Hokkaido) and Nopporo (west Hokkaido) test fields
1Be7E K Tokachishimizu 7 % Nopporo
: woae | ‘ - "
. s umber . a umber : =
Site of seed origin Mark of trees Height of troes Height
measured (cm) measured (cm)
B k(D T 100 61,2 +12.13 200 69.7 +16.70
Tokachishimizu A 100 60.3 +14,56 200 77.1 +18.89
7 100 58.9 +10.82 200 74,7 +16.67
S =] 60.13+12,50 73,83+17.42
P
?%intoku & (D T 130 57.3 +£14.33 170 68.14423.03
%ig;fﬁgfg;t%%ﬁiﬁi%Kéégg # 100 57.1 +14,65 200 71,90417.30
BEE OUBES (I # 100 59,8 411,98 190 68.40-15. 18
Teshikaga (Kawayu) + 100 52,8 L1444 180 | 65.85:16,45
S j) 56,3 £13.21 67.13+15,82
W 0 aw) Vi 100 66.3 +16.52 190 75,6 +£22,91
Hiyama r 100 61,3 414,07 170 74,7 +£17.14
o 100 62,3 +14,80 130 75,4 +18.53
2 2| ‘ 63.3 15,183 75,2 +£19.29

BISEAEA B - Bid 9 4248 FHFIS24E10H

3
N
—~E T A~
- oE =5 CRe's o
Y w3 vm,gmm\_/
¥z ¥z mmx 8 M
£ S HEHEZxX @I
e 2 g5
# ¢ = n [ RS =
sop = = fRAR ]|
+° Wn B &
.
£
O
S
60
-
oy
.o
Lol
T
fiE o
&

20+

0

Teshikaga
(Kawayu)

(V)

Hiyama
Nopporo test field
Tokachi shimizu test field

kAR

PR BRI

4 FEER
e

Heigh{= of
4-year-old
seedlings

Fig. 77. -MB# K, FROZRBMTOL
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Growth of nine-year-old seedlings in
the test fields at Tokachishimizu and

Nopporo.

Measurment date ; Nine-years-old trees, Oct. 1977
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3. £

Lo EEERE, BOIOEHIZFN£18.3°C, 70.3°C L#EEINY®, 5, THEK BrHD
EPYEE, B S 0KO 5°CHlk, BO°C BIIC ¢ B~THE D BRI, % 7 BHRERERHL D AR &
R, BhsofEiid7.3°C, 64.9°CTHH, THEKRRIIZZNZN 4.5°C, 51.3°C LfEESNDP,
COXHICHEBA LN TIIHED RIS - RRENIS 55, ARBTHVSHE LD ICENETICE
LTHESTKBNENZ D TRV,

SRS A RN, BRies CIHEK, iR, BEOVHLX, T8, WEro DK, JLfo X
BEO P F= Y OFRMAEM A0 EFERICHKE LER A FE7 BicilE LicE s, BRR, BmMZOH
g b PV ZBAROES TAS HWEL T 2 88EE S 3 IER LA L EROBHEIIHARE H F
TV ERTREM ST EEHE LTS, TOMBREIEZEORE L —HK LTS,

CNSORBIIVTNEELOHG L SFEOHFICBH Lt > ThHEL SE~OBH TH 5, mlt
OBHOEAIIAEDEE S H D RICEANTHEOHEMNKR LD U UAME L EOERND 5 &48
MEMICINTHE T EDD, ERBEIVT LD, KEOBELFHUKRSEON S LRRSEN, ¥
VY H 5=y AR T A HAEEEREY I EBMONTEY, TOEEELT, E0ERHOD
HER YN PRILGEEIDRIDICENIERES(DEINTVECE, Fhoa—o v SKHITLH
EAFTH3—u 9T B =Y QEEMOE AL E—PICk Lok, EonREfmEoTH
OIS HBEAUR SNTO WD 5 6%, HENICRSSBEIL, HICKBREORNL L 0H~O%
B LB, ERICESEEI230TREVDGEELONS,

VI PRTUYOBKREOEWVICL ZHE, EF, BAOEENER

bRV OBENERIZONTIE, PR MERIICONTERE U, S O BRI K i i O B
RIS ONTEEIMBEDP LD E, BB SRR, M7, MESIK >0 THEL, SktED b0k
REENSENIL, BFHNEL, Hadb/hER3 2 88/ L

PR YOS B EMIIRBLEROWRL 1,660m & XN TS, hE TORED SRS D3I
600m PIFDORAMEMELE Uic b DA Z0AS,  ARFILE iz 600m Ll Ricd »RO oA S
L EDD, WEEO F Fey OBEE Y O NICT o Eigikilic BT 2 RARUKS IO TED
BRE, MTRUOZOHAOEEDOTELIT - 12,

1. MHERCFE

FBR 44 £EFK, B, KRB, ERFOXENREBENTEZNSNE 600m, 900m, 1,200m Dy S
AR U,

PEE Ulc kO fiil, PREREIEIZROBY TH S (Table 29),

A EKITRR U 2RRFICO0VT, WOBNCERERE SR (BRI 2H0E Ui, BT RAHR
I 1,000 8 E & 11 WA RE UK BIOE 25 L,

CINSHOFETRREAE—EIC LT LigBHRABRELY (B M 45 465 AMIKIC KE% fF - TR
BT F & M BIC BRI B TR AR ORI Z 2 A0 R E X 100) 255E Uic, 46 fFfkD S 52 48
BRECHEAIE Ui, TR 47 fEE BLAERICRER T - 7oo 49 FFICTHIERN, KL3ERIE, R4
IR, M3 HERE~ I, BHEICR 1 B85 I0KOBEKREEE T v 7Y v L
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Table 29. %% 4 o @ & H

Location of the sites at different altitudes from which
seed was collected.

B
A r 0 i S Number of mother
2 ZL, # Altitude trees providing
Location (m) collected seed
EILE #k F 11 A bk BE i 00680 0
Kamikawa District Forest Office 11 compartment |
K% b B 130 p 000 .
Daisetsu District Forest Office 130 compartment
- 131 & 1,200 10
EREEAKE 12013, N, b “o0 ,
Furano District Forest Office 121 compartment
” 126 900 7
" 127 % 1,200 8

Table 30. tk %, ® T o ¥ H

The characteristics of cones and seed from sites at different altitude

oo o | R R gom e lpmpdiki)| 000H® | LI MER
Location Altltude cones Cone length|Cone diameter| Seed weight Weight/!
(m) | jgomes 17 (em) (cm) (e) (2
=
] — 2
Daisetsu 640~680 346 6.5+ 0.8 2.4 +0.2 10,2+ 1.6 30.9 + 2,7
” 900 67 6.2+£0.6 2.5+ 0.6 10,1 £ 0.9 30.0£5.9
” 1, 200 60 4,7 £ 0.5 2.4+ 0.2 7.0+ 1.2 24,4+ 7.8
2 ¥
Furano 600 342 6.4+ 0,8 2,5+0.2 10,3 £ 1.2 31.1 8.4
” 900 220 5,8+ 0.8 2,56+0.2 9.0+ 2.0 27,3+ 7.6
” 1, 200 337 5.5+ 0.9 2,5+ 0.4 7.0+ 1,8 23.8 £ 6.6
2. #¥ 2

D XRE, EroitH

BRSO RE, BroJEE% Table 30 (C/RT,

B SIPEOMIER

(1) BRRE, BHRE; BRROBF OO TN SDICDNT, fEE, REMICT ~TORRED
ESRUERREZNE LT, B EOVEEEZRLLE SIc&mikshc o B EER L LTTh
Tl B E O BRI RS, BRARIE L Lo,

(2) HETOHE 1,000 HE), 1/H7c0RH; BHIORKEREFOREEZREL, @SN
HMOVHEAHH L TENAHAEEOE THE S Uk, BEHIO 20cc OFEEFOEEL AT L, 11
WD ICHEEL, RiEHENCHOPEEARED L TENERKGED 1 MDD BEEE Ui,

Fig. 78 (2 1,000 %0 D HEE A HURB, KSR LD TH b, T SRE, HRIFHMIR -
HUHKR S K 18 B ICONTH FEEMINK D 2 E IS 5 TH - 7,

Fig. 79 BWIKASEOHEA R LD TH 2 BAL T #IL1,200m T I0EHD 5 5 4 REghs 5
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FRIPEEIRITED, BRI TIEIEK 600m & 900
m [FIX R U TH 528 #iK 1,200 m THIFEH

DILDBECRERE 125 T,
FTROLEEEMEEKICE - TERD S DD, K
EHWX, HRFBXOMHMK & b EKEHE S
ZiconT, RROBSIE»BD, BTOE
B, MARFRSBLT 2EASTINI,

2) WADEE, WHFH, ZREERER
Fig. 80 i3 24H 5 8 LT TOWADLE
(#5), Fig. 81 3 5 EAEBAD RERERER
O, Fig. 82 B3R U MFROBEEAR LK
bDTHb, CNODAAEFER

(1) HADLE ; BEENC 10 K 37> Higgd
LRHEOOFRETOEXZEEL, TOFEH
ZEMU, & SICEEREBNICREOVEE 5
HLUTZDBIKESEOHADARE & U,

(2) {125 BRlic 10 K92 @ ki
W, EEEROTEFER S HHEREDP T LTS
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Seed weight from different altitudes.
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Germination percentages from sites
of different altitudes.
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Growth development of seedlings
from sites of different altitudes.
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Frequency of secondary-shoot occur-
rence on five-year-old seedlings from

sites of different altitudes.
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Fig. 82. 5FAEMAOHIZHK

Number of lateral buds on five-year-
old seedlings from sites of different

altitudes.
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U TR ORIER E U S SISk a s lic B o B 5 LT Z DBIRGEDBERDORZFHE U,
(3) ZWEEFER; BBNC 10K T 20 5 FAEHAIKDNT, ZRAEEZ LI BAREDPEZLE
DEEZEHRL, BEOZKERRAERLE LS SIKEHENICROEIGEEH N LT ZDBREEDH
ROZPRERRERL Ui
AEWK TRUADER, “IRAERFBERWNZEE SR S BEEREND D, RO &M
AROLERDEL, ZRERFERHEL, MR LR85
EX I ADEE#BAAB L 600m & 900m OFELD S 900m & 1,200m DXL EPITKRE L,
1,200m DS SDOBARIR 5 FEHT 600m 5> 5DIHARDIZNE 54% OER L L THNIEND,
ERIFHIX O &0 b FRSENICH 2 BATHIXD b D1 LBIHEERRENE D - 1,
GERDAERICODVTAEHK, ERFMXOEMM, #KasOKIH, BHEREOS8S T2 T

Table 31. pE # ] (g % &5 5D, B O S &K
Analysis of the variance of height of six-year-old seedlings and
their mother trees from the sites of different altitudes.

E K P
B ree B S.s. |d.f.| M.s. F CE R
i’u
f)@istrct 2 0.82 1 0.82 0.0001] @+ 10a? + 84,97 a2 + 258, 85}
s
gand 2 29838, 58 4 7459.64) 10,81% @24 104l + 86,67 @l
Mother tre(fﬁ 31928.22] 46 690.09  26,35%F o+ 10a?
B/ ok GR#® 2
Error 12254, 89 468 26,19 @)
&t
Total 74022, 50 5195
Table 32. iR & Al O W ERREEERD 5 B4 T (KD
Analysis of the variance of the frequency of secondary-shoot occurrence
of six-year-old seedlings from the sites of different altitudes (Daisetsu)
= A Source S. S. d. f. M. S. F
o 4% Stand 25642, 29 2 12821, 46 175, 78%%
— K ® HB First effect 256560, 32 1 25560, 32 350, 43%*
)2 5] Residual 82, 60 1 82. 60 1,13
A & Error 1969, 37 27 72.46
it Total 27612, 29 29
Table 33. ikl O ZIREREEE D 55T (EREH)
Analysis of the variance of the frequency of secondary shoot occurrence
of six-year-old seedlings from the sites at different altitudes (Furano)
3 A Source S. S. d. f. M. S. F
Fk 4y Stand 4717.79 2 2358. 90 3.71
— k% B First effect 4679.93 1 4679.93 7, 35%*
4 5} Residual 37.86 1 37.86
E Pics Error 12093. 86 19 636, 52
t Total 16811, 65 21
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Fig. 83. HH#ERE TT00-Z 5 ERE] O AZ(L
Daily variation of percent of open buds and [100-percent of bud
formation| of five-year-old seedlings from sites of different

altitudes (Daisestu).
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Fig. 84. BH3EERLE [100-Z3FHILE] O AL
Daily variation of percent of open buds and [100-percent of bud
formation] of five-year-old seedlings from sites of different

altitudes (Furano).
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Length of growing season for seedlings from sites of

different altitudes.
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ML TERB U, TOH%E Table 31 K/RT,

CORERELERY (THBE) OMKH TR AEZZAY BN, WOWNOREN, & <iciEik
EDENT & 5 MR TENEBEEMTD 517,

FRTRERBERICOVWTAS, ERFOEMKE S, #HEBEL2ICONT, ZRERRAR
PET 2 EAIBH 570, 1KEFD BRICOVTHIR E & D DO ET - 72o T DHEHEA Table
32, 33 TR

AE, BERIFNHX & b—KaHCHE LIRS N, KEMX TR ZOBEMEBHEETH -

3)  DHIEMH, KHTERU & AEIHN

BIZEMAR OAFTERIRIZ DT, BERIRI IC 10 K BRI 20T, THIEDEA Oy Fa % HzE
B, FroBROEEMMELL, HEFNARTHRESNAMSZLIRKME L, ThENFHTL0ES
LML S SICKiHICREOTEEE b &0 2 ORHKSEO LR DHEER], LFRMME L,
WA BBAENIZA9E5 I 17T HP L5 ] 26 BE T, LATHKIAIZ6 I 208057/ 12HETHARNRE
L7

Fig. 83, 84 3k, ERFOMER (%) & 100 (%) —LHFHIRE (%) ©HAE(LEEKEIIC
RL72bDTH S, ZORABHLOETIHHX & SPIKEITII IR0, L LAIIERIZAE TIRiE
$£.900m, 1,200m OMSOWEALNHE 600m X0 bR AT 2, KHTLHKELS50% LI HEZ
DOWLDLIETH A &b &, i34 900m, 1,200m D26 A28 A, ik 600m 27 4 8 BT 10
B OXENS D EERORSI D S OMARLEE RS E, V. BERETIHEK 900m 37 4 3 5, 600m i3
7TRA1H, 1,200m {36 A 28 0 TRIIEEMHANIC K 2 EREAF TROAS 1,200 m DS IEHETLER
BRIADSBNKER & 75 5 7o (Fig. 85),

BB U7 X 5 IiiEtk 600 m DIT O #4r T dHE U7 5 EAETTADPIEE» & LR A £ o BB
{213 50~59 ATH - 7chd, #1,200m OKRE, ERFHLSOD b V=Y EATIE 38 AR TEERM
PEIBHHTD + F= Vit NTREDICENRER LT 5 o,

3. & &

b F2 Y OBEHEFRICOOTIIOIRD, AEY S8R, B moKO0THELTED, XER
DORERBNEDRRE—FH LTS, b F=Y PATRERICOOT R Z, Lattanan®® 5 K% Pinus
ponderosa Laws. T, FETO HEIC DWW TIE P. Gatuyd? 53 Picea abies Karst. U Pinus sylvestris
Liny. THE L, @iBKEOH T I ZHADAEENSEZ VT E, HFORESMET T2 & E%ERL
2o % 7c K. Horrmans®® |3 Picea abies Karst, T /RAE TR & i ic B A RS MENS 5 L &
WL LTV B,

KA THERE NG 85 LT ORYEMNE T Lich, TOREE L TRNAVADT EMHEEEN
505 B 1,200m OKESERD TELS, FRE, HFS MO UGV EH—ERELTEZS
N %, Table 34 [ZifHKEHHO F P& & WA SDIEHE BB L bDTH %05 ALK D ik
1,200 m 13 HEHKE —0.3°C,  BED X DIEEAS 24~25°C LMD MRDIC K SNTHRSEVITHD, <
I LIRRSHETORBEE B SEREZET IR TOARIREBENEEZL OGN S,

FRBRCTHMII C &1, K 1,200m O + Fw s, BFORFROETRZITEL, &R, £5H
MBSO KFIT SRTHEFICRIL 122 EThH b, TTICAHTE & IHEIHMRD + FeVicH S
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Table 34. i #h & 3] © K&, B » X 0 HF K
The mean annual-temperature and warmth index of the sites
of different altitudes.

S 4 Er V==l
i : (T = A T g
?iititugige ijﬁn 1t1§e Altitude  Mean annual- V\%?r)n%l?fg(%éx
g (m) temperature
600 3.2 47 ~ 48
==
j(DaiSetSuE 43°507 142°287 900 1.4 36 ~ 37
1,200 —0.3 24 ~ 25
600 3.9 50 ~ 51
e
S Fffho i 43°22/ 142°24’ 900 2.2 39 ~ 40
1, 200 0.4 28 ~ 30

NAZMBHEO A LZDORTIAEBHHOENCEZE VNI & LD, LBUNhoAEHEES SMhoER
b0 EEZL SN, KEEORRED SIHKEORIL 2HPOEN, Zh 6DHKS» 5 ORI

HUBIRIBIERA LTS, ERELIICENEDN, Licdi- CRREOTARRAEBTIHME»

PEBBRPOEIICMAEREZEL LTVWAZ LB HHEL SN,

PRI MR TIC MRS 131 —RC A 7208, BIMOMIOBIEETIE, ¥k 600m OS> TIED
HA~T4]), 900m T2 5 A TFa~63 114, 1,200m T3 6 A~ FicIFh URIDS - feo T700
LEEBPHO DR EAROMBIIENEALNS, TTRATELEDIC H ¥V FERDIFRIC H»
DOFTEDOME XL B NITAET ORI ON L5 H 2 &35 &, WmiEkHNIZ LT U OKIE
PEND S, FBEIImiking CEERSEA N LD CEIKBETHA D, TNEDOFETAEIEFK
WieBEE, [RBECREY, BERHGOERED » Fey RREHIIICE2b0EHELZ N5, L
D USBHREOHABREERERL D2 00RE LT 5,

—fRICEM D O EILE CEVRATOHR T 2P TRATRNIZEN T NORBEICHEStL TS T &
BHIOGNTWED, ZO—HE LTA xRty Sitanion hystrix TRHEHO DR E, HMHishrx
LM VY TORRE (pl 2/FFH/mgy) 235 < 185 FHPINSH B3,

COFIRBRIEEESLETUEINTO S0 20°C DREETEDOESROBEFICRIN TN D, $o4
FHOMY) Oxyria digyna OVFR, SeAKEHL EOMEMN S, EOEN LMD DR, HWH
HEHDO DI D SFFERNHNC &, RERMCEAL TRIDENVRETRIOARERL TN 5,

THEEMIZALZET 2 b F= Y OEBEMR, S3icbBc L e, FBELELEN S Z0/LE R
FEFHEHIC AET 2 P F= VIt 5R_TED, ZNHD P F=Y 4 A RD 202 THOMPHY TR
NI &SI, SEAKMEN S & DB GO BN REICEL LI BENREEZ SO P FoY
DHEDEFL, (OMWEITICHEK I, BEMICEE UcbDTRIZNEA S b, Ulchi- TERER
EoTh, COMEBSESRNETEE, TEOFHOEHRTHEBEILETH, LBORIEMNREL LI DL
FA BN,

VI R RYYOEHE & SREERMOEL

PR YOEXICESER, WEABICKATEYD, FRWEHEE UTHRES, BORE, BREFLL
MBhHF o b, EFREL P V=Y OHENRC °C LT OKEIC S 53N 5T LICKD EMMNLIBRE
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T, DEVESRIEF, W, KOFBETNTOEMBET S, HILOEL 5 EHARD S VITERAK
OBRBHEEZIRERT %,

C OWEIAB—ICTRAET 05, FTIOIEL EREICEO W HHE TR, SR C OfEEEF
2 570, EESILEINOVIHET 2546 b0, EIETEICRC 5 LItHIBRME 0,

BORER, BEFTTHRERICISINS T LB BEINTHARWENEZRH LTV ETHLL
tehs, 37154 AU RENRERCHTONTEEELZT 25408E2L, P FevDAiEL5T 3
—a v T H =Y (Pinus sylvestris Liny), L ¥/ —# =Y (Pinus resinosa Air.) 13 EDOAED 5E
AINFT I HROMELEDBRNE T HWENRL SNZ, T ORRRABEMICK S, & B, &
oD L JHMN TEHRT 20

T HEREIELRD SRBCHAT TESHETE C 5, CRRIEHEED DRI OBIBBELETS
L T ANHITHTIC & & SN TKAZLOBIRIT K D fefhiivd 2 0 IR 2HR T, ERIIT
ZLFAET D, FHZOMERLBHAGTHEDS BE LIEC TS THEIHIO®BY B L TRIEA LD
2,

TH LI EDQRFED 100, BREREWEOTAET 550, WEORER, MLEREOMESED S
NTEl, TRREERBT D LWEDL RORAKRE —FHFRL, KAOMEKREERLTxT LiTL?
bDTH 2 EDREDPSHEREDOREL, T8O BRAMO/NEREK, WEARERDEOEKRERNE
SNBEDITIE ste T LIEMBINORELEETH 205, AIFKELIDEDLIDPTVHILTD
EHRICREZOFEICH LUTERIMEDS 2 BILNER 22 BALHARAZBO AL L BEETH 5,

b F Y OFRRATEXIRO QRBEIEER, BKESLOSLERNAE S RIE-TED, KAWEE
R B EERIZZ D UKRERBCGEIN LI BIENRAEZ 2 RA T2 80 L EZ, EHICK ZIERIED 2
DRIEZET > HDTH 5,

b E2Y QEMIC X AT EEDEERT A4, HA
DO ENE & D S EBOWHENEDEHEEICIL 5,

— IR E AR MM A BEICH A 780 K
ICHERAE R URIRIZRO 2 I ON T EESEE - T
%, FF=vid12 AhIn S 1 ATTECHT T WM&
PERE®SICET 5, HAD P F= Y 3t o RESR
K VI3 B ICEOELEEIC ST A 15 5 @O st E i 2 T
W5, KU ERT 2o 2 A AP S 5 HOBZER
TR SRR (B LIRZEICE —3°~—5°C DR
KA 732499, &5 LEHEDOBEA LT S @i

Fig. 86. kLB ERLUTOLBRTHEEZT 2E685L, L
Location !;)f the eleven seed Sf)urces S TR X AT D ED M ERBH OV HICER
from which the seed used in the
study on freezing resistance were BEMPN T 5,
collected. e wEmy - .y

U * BN3Fcic M g R LB T L FFRYDERDEIC S SRRENE

WA* 2F/y Wakkanai, DA* 3 AT 1) RSB
Daisetsu, KU* |34} Kushiro, Ne*
1313 % Nemuro %777, PEAMRHT T TEE L R FIREND> D & DMAFA,
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TR0 T O—H B 41 FFIcF 45 Lic b O T 6 FATADUE 2 B TEF OMEREEZ T~ 7,
MR (1D, RE (D, @ (I, #% (I) OFKAKD SEEINICHEBENEZRR L 2 0D
FEIF LD ENEZ TN, e SHAMFIOEMOMEA Fig. 86 IR L,

REBBIEARIZML V-a) 6 B, PR (M-c-1) 1048, RiE (M-c-3) 7RMETI0A 12 8%
STV 12 A 13 HICHASEFMH L, EMBIMAREEN AVv-b), k&ik (M-b), 2% (I-b), LA
(I-b-1), JeREE (I-b-2) O5MSTI0)]123, 115260, 120250, 173 18HICEEL
7oo FRRIBITAAIT 1 FEE 10 fEIfK, MRoyBILE 20 EIAAHIA Ui,

T b PV RBRKROBEROW B TS 22oREN (1), K5 (D) @34 34, g (), BE
(ID K 2HDT, EHSPOWEFIASFEI, 10 B OERICE O FE L,

HHEHE R MERA 10~15ecm I8l L, £ 257 L VESICANZESE RN THh 5 %EH Lz, —5°C D&
WETHEEZHELTH S, 1FI%RIC5°C DR A T FEQMIRREICZ L TH 5 16 KRB/,
RRIZ 0°C 22K MIC 16 BiRlEB O TH B RIEICHE U 3 ~ 4 BRI HE R 1 Uic, frEOHEZ

(1) WIARORFOMHE

HARDTEF 2RI UM Lida 1 &, wF CGroBZscid®dE e 0480T

. B X 1+ EH X0
i BE = RO X 10

TR L7z,
(2) RRRKOUBOAZF, EOMHEME
RIELRICUIN U, 2425, FOEML A FOBZEOAELT
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Fig. 87 13 464F10 A 12 B» 5 47471 3 18 B ¥ THIE L7z MEMBIRHEITT A D AT Hifs I & 2 THF
DI EREEITH 5o MHEEIEE 5 LIN T 70 BAH D 50% VL EHEFE LD 49% LIT ASIEH 18854,
COEMMWOEFRZOBREICMABVbD0ET A&, 1012 izl Qv-a), PR (I-c-1) &
—17°CITMA SNTROF D - 7o DPOTHHEMN AV-b), K (WM-c-3) #5<, EEM (I-b-1D,
RE (I-b), K¥ik (I-b) AHRETILRESE (1-b-2) -7, ZORRHICIIT~TomEM
Al —20°CIZif 278 h - 7o
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Comparison of the frost hardiness in March of winter #t 2 Nemuro

buds in natural forests of Sakhalin fir. A BREBI0OH/IE
Nemuro District Forest Office

(Freezing temperatures; —20, —25, —30°C). 10 compartments
A, B, CREEMTH BEE BN THREAM ORI & B IREEL0OH/NIL

DI L DT KX EMH EDELERERT 5720, Hkmizsh Nemuro District Forest Office
TR SR I Lo 2 OMSC & DOMEELET LI DTS B, 10 compartments

A & Daisetsu

A KTBE13LEMNE
A gl B ®”oE X B Daisetsu District Forest Office
Wakkanai Kushiro Nemuro Daisetsu 131 compartments

R e i i T St B }'"o":ﬁa' B KTE 130 i3k/NIE
A OP\/:\'B ?:NB A Daisetsu District Forest Office
A

J,
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C  KREE 130 3H/NE
Daisetsu District Forest Office
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Fig. 97. b F=YRRKOED 3 Ak 2 HE
Comparison of the frost hardiness in March of needles
in natural forests of Sakhalin fir.

(Freezing temperatures; —20, —25, —30°C).
) MEDA, B, CidFig 96 &EU,
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DIERIAY —30°C 1Zif 2 22 A%, 70H T b REIHID - 720

IO LEDS 10 ~11 i TE O EMEO A S <, RO S B v R O BUE, K
Sl GEEEIEOIL RS, EH, 2HEIMA -7 1 ADBLITE L LNz X2 8 3E LA L
17,

k11 )] 26 THZFEM U/ s 28T, 5o i & Ho i EREE - %% Fig. 88~91 1Z78L 7
A5, L, LDOAH EONITZ IR MEODIZ S EEE DS K S OEINZH 5 7 E» 517,

— D OB RS RE TR ZO@MIZHE 2 ME L0 70 1022 BizTif Uiz, EHOME
FEEBRIZBE VT H1I2ZABED EMAED Sz (Fig. 92~95).

Fig. 96 J " Fig. 97 BATHEIZ X » TEE L b F=Y KRMO UL SIED 45 48 3 H OftEEE
DFEM, HPMOEAR LD TH D

D AFEMO I TR FBIIEMBREETOMORTEEZ N5, Ml (EFHEHR 5.5°C, ®IE
SO 1.1°0), BE GRFEAR 6. 7°C, RIEXRO T 2.3°C) Mz Tk, LIV
FER (HEESGR 6.3°C, BRI 3.6°C) TH A4, &Y, WHOFhd 2ot 3R
PERNC C 6 NTHORR &0 - 7o, JIBE, BEUILSE, 2§13 2R CWEEE R LK BI85, 17
2 SANTHITAY MGG, HELEITRONEEIRE 75 5 72,

2. bR YOEMIC X 3ERAEERMOE

D FREE L

AeiE AT B 0 &SR PG R > 22 2 UM LT, X 2m & 3m ORIz L0
PR LA ERIC & & LT BFRRN AW A AT 4L 4 ATAIZE 241725 Lo
AT, PEHL O EBRIC O T RS (T-b-2), WM (V-b), JE¥ (I-b), K5
(I-b), EENT (I-b-1) O 5T 1T D F 41~43 WAz, 45 9 ST ARE IO Z
AR 12 A28 FIZEEAIZ Y ~MAI464E3 HARZ THELTE WV, ZOMMAD L2312
HL7ORAETH - 72,

46 F 8 JIC RIS R M 5 7D IR T &2 THI, B F AR B O3~ T D DI EE
Ziiostoe PATE U729 R3MEAZ TS, LR - Wl X DM LD & B A, HIERTY
ERRBEAHNE Lize $RFIFHT MR il & TR (MEO RABDRWLDE G1) & HEAT

Table 35. F F = v @ fEH G oA O JEEE O

Differences in cold-winter damage of seedlings from five seed sources

Higashisetana 1

EOH f Doy LE 4 4 0o ¥ (R 031 q
Name of W k% | Height | Percen't'lge of seedlmﬁs with opened bu
seed origin | (em)  100~67fiifk . eo~OafRik | 351 ff ko ik
e : ‘ ‘ | ) I u
f([dlér%léséslhl <) 42 7.9 1 21.(50.0) . 6 (143 3(71D . 12(286)
=] m ; ' e -
{Sirlo}ng (1= ] 43 8.5 11 (256, 2(46) 1 (2.3) l 29 (67.5)
i FF (I-¢) | | ‘ )
o] | 41 33.2 20 (48.7) : 0( 0 4(9.8) | 17 (41.5)
} ), gﬁ (m d) 1 0 1 (M i 4 ‘ 2
O\}u ban : 41 30,5 13 (31.7) | 2 ( 4.9) | o( 0) 26 (63.4)
A M (V-b) | 42 0 a9 2(48)  2(48) | 1(24 37 (8.0)
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Table 36. i 31 M K © /& 78 ¥ 2 K WK
Number of survived and dead seedlings form five seed
sources by cold-winter damage.

H@_ O WX ) (D N ;3 WiS ‘ B B
% 4 4, elgh(tsorfn§urret ngh(tzortn)turret Total
Name of seed origin | - ye | w6 L | B |k fE | BB
Survival i Death Survival Death i Survival Death
& Enf%esfs}gll ~b) 1210 18 2 30 12
g‘;ro‘g'la i) (1-b) i 8 14 6 f 15 14 29
X rore (I-b) 18 9 12 } 7 25 | 16
jiyulf;mriDJE (-4 § & ‘ 12 9 12 17 24
%iga@his@iagzi ») } 2 ? 18 ¢ | ‘8 6 g

Table 35 %78 Table 36 2% & w7z,

2) # ES

AGERDFER, WENENIME T AHEWO  Fw v, 2 HMBHIE U - 7oA 42 ko S
H88% IZh I 3T MALD D, F 36 MAMERITHIE L. WEDDIEH - - EEMEDIL
RETER SR T, RS AOKERD67% DI FOMBERELY, £OXTFBLDOERICHNT & 5]
O EIL o, FHALRREIL 70%, JLFE 66% OUWALAR LERIZHON T E AR LT,

5 FEHLA W H O D ISOIHICY 2 S UL RAEE (1-b-2), 1% (II-b), A& (M-b), {E&EM (I
-b-1), HEH AV-b) DOWIE 7D BN D 4 PN SN THRIICIEOEER & 75 - 12,

S5EMODERR M SR RHERE L MR L OBFE Fig. 98~104 1TR Uiz, CO#EE, EH SO
(1 ZKETHR, THEOKR, &, BOKL (5 Z/KETHE), CIFOHERED SN, K, &, &
FICEE & IHIBIASGEY S8 - 7o, FRMAMORTBIEEONICHBEFERED SIS - 72,

3. EHCLBAMRTYO (DBFEFEICLZ) BASERKONZE

BEHABO T, IR, B, DO KERNEMTIZES S KRIZ X2 HEEED 720k
DIANIEESN S S MG R L TE DGBANERLELEZTT 3 L0bdN TV S, EHIATIIC
WK SREZMRE LU THBA B S8, BAEZAKIE NS ST, RENTOERNLDEN D E DR
WEZIT - 72,

1) ke Fidk

LERERATRES M, BEORIIMEE BRELPTVEIIC50cm DEIDHKEE- 7, £
TIZATHEE &0 TRIFEED b K=y 0 15 B pE I 1 2 50 A" DI ARKZ TS50 49 Hicse
B L7,

ABRIZHER L EERIRI TROMY Th %,

JEFA

EEL(T-a), 90 (1-d), deRkEE (1-b-2), £% (I-b), i3 (I-a-1), M (L-4)

br= e ]
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Relationship of various temperature as well as maximum
snow-cover depth and percent of deaths of seedlings by
cold-winter damage from five seed sources.
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L (WM-a-3), K&k (M-b), 1L (M-d-3),

B 1{&— Min,temperature
’— £ 5--- Max, temperature

3R IH
March 1

RO R RIESR D A2
Daily variance of maximum and

minimum temperatures of seed
beds from Jan. 20th to Apr. 6th.

2) H#

AR (M-a-1), %
B (M-d-1),

B RERERI 1m? MY 36 AfEZ ThD
WRXE L TERIRETREL, LE2ERT
bR Utco
RAETH - 700 HRRETH
L TICH - 720

1H20A»54H60%

(IM-d-2), K
e (M-a-2), W (V-c)

HoboN(d

(@-c-3),

— %

ﬁ:f
E

Z@zH 12 A5 3 ] F THIKI 2T EES

i U b D 3R

ES

—
J5e4ic

T O HKO HE S5cm &

Dy & RERIEE Fig. 105 1039, 7504712 1



JLiEBEICBT 5 F Ny OERICOVT (MiE)

255144 A% TORA LR, RARERCRELER% Table 37 10T,

X DE AR,

2 A bEp SESEEF A UTHET 2IREND BRI Ui, 5 A LA

B ERETEICE S18 o P ATABIIE LI Lo, WOBICIAR 2 REEDAIEAYI Do 700 6 Ac s
L MDIS U A & RETEE i3 3 LU B 2 PR DS T & o 7oe 6 1 24 RIS

Table 37.

SRR @ JE & R (50 4 12 3 ~61 45 4 J3)

Wind speed and direction during period of freezing in

seed beds (Dec. 1975 to Apr. 1976)

A 50 4E 12 A SLAE 1 A 514 2 4 | 514 3 H 514 4
Month Dec. 1975 Jan. 1976 Feb. 1976 | Mar. 1976 Apr. 1976
T | -
S5 B o m/fs
Mean wind-speed 1.0 1.0 Lo 1.5 2.7
& K JE # m/fs
Max. wind-speed 8.0 10.0 8.0 8.0 7.0
JE ]
Prevailing wind SE NW NW SE SE
Table 38. ¢ #1 B &K © #®H £ R R

Differences in winter desiccation- damage of seedlings from
fifteen seed sources

e owo | SEER GRS | wmgee | B e
Seed origin | Seedlings | NN 00 damaged |, 2l ) Tndex of
demaged trees dead trees

?Iéi:iyosa%) (I-a) 35 19 8 8 35
L%Subefgu( I-d) 35 17 | 12 6 35
i{gltﬁagzsés{); b-2) 35 15 12 9 42
ore (I-b) 35 21 | 8 6 29
glintofjﬁ(n—ail) 34 14 f‘ 12 8 41
;‘t@ke - (I-d) | 35 21 i 1 3 25
B dasy) 35 19 11 5 30
g‘yﬁaﬁ (I-b) | 35 14 12 ? 43
Yamaliég (W-d-3) 36 15 9 12 46
égppor"‘)zﬁ (W-a-1) 36 20 9 7 32
%@imkﬁ (I-d-2) 34 10 19 6 45
BTEeshioﬂﬁ (W-c-3) 35 21 11 1 4 27
iﬁiutorf (W-d-1) 35 16 9 10 42
B (-2 -2) 35 15 10 10 43
ﬁ*raka‘\:ga(w' ) 36 | 19 14 1 24

Index of damage

BeEE

P;ix0+P;jX1+Prx2

Py : (lReE + ) A8
Pj:

2N

Py (BEHE + R0 A

R E AR K

N=P;+Pj+Py

No. of healthy and slightly damaged trees

No. of medium-damaged trees

No. of heavily damaged and dead trees
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Table 38 [JFEMIC &I MBARR, MEE S 2 3REE, hik®E, NAZARENEOSREMOHE
FERLIBDTH B,

T OFER, BRIy LRESEL o L (M-d-3), K&k (M-b), F&E (I-d-2), A (M-a-2) &
BEREDE S, W V-c), B9 (I-b), K (M-c-3), i (OI-d) I#FEERThsh-
Too WEEE NS > LHARZEDOHEM S T NTOHABIBEETH - /e,

Fig. 106 (T FERERFOSATRY S EfRE 40 LA 1 E 40 LT O E ORFREERLIcSDTH b,
T ORRRERT 212 100cm 2 EITHHO N & S E/NS BN 2 EMd 5, TIEO SR
BEOLOEMOHAZLDERY, HEICH <, DROHAFOMASRNEINCS 5 EANE 5,

ARBRICB N THIROMAIX T A EMIREBIZ S - 7o, TIRERRERSE S NOHENS D, L5
A AR D 12 <, BHEHFREAR SR D 2T Z0RE L HE, Lich-» TEEFEDIK
P22 OO I EO HHETER & BRBH 2 6D EEZ 515, Fig. 107 I35ABHEE 1D & %
BEHLO B & OBR AR EE LS BER GUEER40LLE), W GEEER 40 LT 2 RJILT

RLICbDThH L, BEEEE Ocm ZHHZ L TH
: '%nt%er COI/Cthdamage ght Dl K AT BROT,  #OE O RN HSHIEHY
i & PN AIEINND D, BREEEOEOED &

DITWEDINE D 5 T, RBRMOBRAREFRE

¥
Winter cold-damage heavy

HE /N
Winter cold-damage light

W = X

Winter cold-damage heavy

Fig. 106. VBRI FERDO SN & Sk
DMK D H

Relationship between the distribution

of the maximum snow-depth and seed

sources of seedlings used in this study.

JeiEEOGE LB ARBARST 1975 Fig. 107. foRsikE GRAL cm) D54
RI FJpi Rishiri (II-a-3), TH XA Teshio (IM-c L & O Ak DB

-3), E bR Kitamiesasi (I-b-2), BI EE
Bifuka (M-a-2), KI # % Kiyosato (I-a), TU
#5l Tsubetsu (I-d), A &% Ashoro (II-b),

SH ##} Shintoku (I-a-1), IKE il Ikeda (Il

Relationship between the distribution
of the maximum freezing-depth and
seed sources of seedlings used in this

~d), SA fLi Sapporo (I-a-1), O k% Oyu- study.
bari (II-b), HI |15 Hidaka (II-a-2), 1K &5 TNECY « S A# I
Ikutora (M-d-1), YA [l;# Yamabe (I-d-3), LT B 1T 5 1964 ~19654F 4 D st R FEHED 73 117

UR jifi# Urakawa (IV-c) BRI B 196, 238~248, 1955
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#WEHEE Percent of damage (%)

o 50 100 150
RAFEEF Max, snow-cover depth (m)

Fig. 108. # A Bf 5 K & vk F 45 B
Correlation between maximum snow-depth at seed sources
and winter cold-damage of seedlings from them.
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Ba Lc kA ITomio& S0 A —30°C Qufikb il 2 T K 2 8132 LA X H -
TeZ EEH LTS,
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HENDL AL 59 d - 7.
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DR D St AT 2 2 Lot sdy, /RO VPSR OBEO D b 8= D3fitifEAser o i)
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T2 5 B~ THICHIEST 205, BAFEMANICAF R MEAET 5 549,

UL dZOHREHBAAHICEIZMF LI 20T, LFEMFFICIDMILT 27500 TR BT
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NWELDEFEZ LN B,
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HEDF Py OWEDKED 100 EBHWE SN TN D, FREENT- 7 BELE OB T & RO
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3), K&k (W-b), HH (M-d-1) LHEHMOLTZHHOHE (I-a-1) EThdhduldipime
B HREEOIRBIICH LTI A S » TV B 2 &, T8 S HAENOEZS DS
T RO m (D-d4), B2 (I-b), A AV-c) B h & RREOIEIIEICGROETE
STN5SZ EIURENI, THRHOBERABICH LTRHEEBO F F= YR, HHEEO&DR—BicH
WRENICH D L0250, ZOMOHHREORFEDLS, b vy RN AEMICX - TR, O
EHERMICEN T 2D EEZ D,

1EE® (ZALEE O KO T IBERL A A HEE Uic s, BUEOHEFLREMNCH L0 I0CE R L
BAOSHR AR Lz, ¥ 5ICZDBROKRBEMC OV TREAMAL S ELTEEOE L5
LT BERLKEDEHNA HOREL D EICEEREAE & 2 1fkESb -7k L, 20T & 5NEDHE
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On the Variation in Sakhalin Fir (Abies sachalinensis MAST.)

from Different Areas of Hokkaido
Shigeru Okapa® :

Summary

Sakhalin fir (Abies sachalinensis Mast.), widely distributed throughout Hokkaido and having
a larger volume than any other species in Hokkaido, is one of the most important trees for
timber production in Hokkaido.

About one-hundred years ago, the growth of seedlings of Picea abies, Pinus strobus, Larix
sp. and so forth was faster than that of Sakhalin fir. Thus, they had been used mainly in
reforestation. Since then, the method of cultivating Sakhalin fir seedlings had been improved,
and as a result, since 1965, it has come to occupy half of all the area reforestated in Hokkaido.
But the growing of this species occurred later than that of the introducec tree species, es-
pecially in eastern Hokkaido, where it always has suffered winter cold-injury and winter desic-
cation; there it has remained for these problems to be conquered. Now, many seeds of Sakhalin
fir used in reforestation are supplied from natural forests, and it is thought that these forests
have characteristics adapted to the environment.

The object of this paper is to make clear the genetic variability and characteristics of
the species for future breeding research to increase growth and to increase resistance to winter
cold and desiccation injury.

To determine the genetic variability of Sakhalin fir, cone length, seed weight, seedling
height, frequency of the occurrence of secondary shoots, and the length of the growing season
of the seedlings from natural forest sites were measured, and the freezing and winter desic-

cating-resistance of the seedlings was obtained.

Receibed September 14, 1982
(1) Kansai Forest Tree Breeding Institute



— 92 — WABHES RS B15

The following results were obtained :

1. Growth of Sakhalin fir seedlings from western parts of Hokkaido was much faster than
that of seedlings from the eastern parts.

2. In general, Sakhalin fir seedlings from eastern parts had far higher resistance to freez-
ing than those from western parts,

3. Sakhalin fir seedlings from heavy-snow zones were more susceptible to desiccation injury
than those from light-snow zones.

4. Characteristics such as cone length, seed weight, seedling height, and the frequency
of occurrence of secondary shoots on seedlings indicated the close correlation with the temper-
ature of the growing period of the native habitat. Especially seedling height and the frequency
of occurrence of secondary shoots were correlated positively with mean spring and summer
temperatures of the native habitat.

5. The number of layers of winter bud-scales on seedlings is correlated negatively with
mean winter-temperature and the accumulated degree-days of temperatures below 0°C,

6. The resistance to winter cold by Sakhalin fir is related to the mean winter-temper-
ature, snow depth, and frozen-soil depth of the native habitat,

7. The growth of seedlings of Sakhalin fir from high altitudes was later than those from
low altitudes, and the growing season of those from high altitudes was shorter than that of
those from low altitudes.

8. The freezing resistance of seedlings of Sakhalin fir was correlated negatively with

mean winter-temperature and the accumulated degree-days of temperatures below 0°C.



