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#20%) 2B L, RENLERIEBBIC/R->TWw5, LiL, b =i, SBORIBES
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Fig. 1. Locations of seed orchards (®) for collection of samples and
places (©) of elite trees selected for cultivation of clones.
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1. REFRME>"

REFER(FE—1, 213, SAMINTRRCUEL, HEERZIBHENEREZCHTR
LTw5, COBEREIL, bbb LEMATHD, BAB» O I X% 5km EOFHEMIZFHET 5,
KEZOWTIL, FPHRE8.5C, FRKEIIFH 1,180 mm TH 5, BARBREL TV
fedd, ZFRMACEOFHALGEL, KB OH b S\, —HEEEHOWTE, 22 THJI
2o T, HEAERTABREL K EDTERBRYERL, b BEvr— 2B TH 3,
BEko REFILERTS B 52, —BREMBRLIRTH5T, BHEE5 2, EKORREELZA
LB B, 1962 LKL % 7.5ha OEMA, P F~yRERL LTERIA, IERERILT
1970 5T Lico REX 7 r— v 114 T, TORARK KL LOBEEBIIS1 72—V, AL
HKrbDLhil63 7e—vThHb, 9 EEBERTha Y h 1,100 A0EE& THER I WL, £
DHERITHE - C 2 BOFIREIRZER L T 5, BE 1 A% 500 g OEEELBAEKHN !
7.5%, P:4.5%, K:5.0%) &z l, WREERERCIZ, TEORETHERL TV,
REDOEMEIZ, 3, 4B ETHD, 1981 122K 37,700 BAVETEL, 754 kg OEFH4E
Ehic, 1991 ERAEOFHBEIX 11m, WEERE20.0cm TH 5,

2. BHEFEE

B EE (FE—3, O3, FRECEEMIURILET S5 FiE L, B DR
HERBZRBEL C\W\%, BAREHSB X X 4 km OKECBEET 5H5E 10m OEV-EFEO
S BT 52, BABICIE L Toisy, KR, £FEHKEN 8T, FEAKEIIFH 1,330
mm C, £FRIRFLHSECItEORIKE, REFERLELL 5, 1813, #H
RBOBBHFERL THDCELR, BIETh T, ZHoFR, B0 bd 5 El41 32—38%
T, WBMECTETH 5, BKIRFTH S, BEEOEERKIZ3.7ha T, 1967 FITRE
Eh, 1991 FHAES2 7 v — v, 1,530 EfkA 49 RER CHERIhTV3, FOILADO T
Hi213m, WEERX28.6cm TH5, L L, BAEEROBERS A, KRKEEOHE
&, BERDO=—XEx TREKRBOBRLEIL - BREFROALNBIEOHECE b - 1o
&, FEROBEIRRE L TV B,

L. HEEIUEREE

1. ® ¥
FABHZ, 1983 4 11 AFIREME L ER L cBB O hBEARTH 5, BREERE Y b5
BEhicrzre—vEL 0B, LUTOLEhTHD, HTRARMK CEEEBHHMAL DK 37
DEF) pbid, BRE102 (74 PO, F103 3), A 104 (1), F105 (2), R 106 (4),
108 (3, R 109 (5), A 110 (4, R 111 (2), R%%& 101 (4, 103 (2), R 104 (),
A0l (4, 103 (2), #3102 (6), X&E 110 (6), FL#E 102 (6), 35k UVHH 101 (3)
D187 e —v, 3EETHD, REATHK AHOEF) »borae—viz, B2 @, A
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BEE1 FHERER(1)—1991411H8 BEE—3 FEHEMEE (1D)—19914F11H
Photo. 1. Hattari seed orchard (1) Photo. 3. Aichi seed orchard (1)
in Nov., 1991. in Nov., 1991.

FRE—2 FEEERE (2)—19914 118 BE—4 FHRER (2)—1991411H

Photo. 2. Hattari seed orchard (2) Photo. 4. Aichi seed orchard (2)
in Nov.,, 1991. in Nov., 1991.
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3, A4G), M5M@, M6G), M7@), M8 ), Eh43 6), 46, M5 6,
B8 (4, &Ml G), M2 G, M3 (@), A8 E), EMW5 W, \E1®Q), HES (3),
M9 (2, EHI3 6), LERL 6), #E2 @, g1 6), FWLE1 2, M3 3) 025
7a—v, 12BETHB, o THEDEIL, 43 70—V 165K LE LS, —F, Bk
RS GER I F L, WThi REKERELLXBTHI0THD, TORKRAK?L
BRINIEEE 27 v -, BRER1036G), #5102 (3), BIVKIEL B) D3 7w —
v, 11 TH5, T ATIHKHODL DI, HKHE2 6), M4 B), A5 G), A6 6), &
N3 (5), M58, KM16), M26), L1 T, 97r—v, MABEETH S, -
T/ e—VvRBIWMEGEOFHE, ThXth12 &L65 Lish, AHERLY SRR, 43
swm—v, 230 kLD,

2. EBRFHE

DEOBEE»bEMDEE, AROEBENRRVHEERMIOB®R YR L L 8cm DEX
THRRZT VY, FRECHEDR -1, PR, BEREBRGE, I - Ofesd, 2%
Bl YN OBBEER L OM KRS X OIH OFHERIEBYRE L2, 20K, &7
TR OB IR e, REEFREFROMBEDOT — b, 7 e —VEKERDOERD LM ES
xR D700, SO LT - 129, EHLRRBRLLE LM IEES 7 v — v OEHOHE
BRERDBID, TSV T o1, T, BEOEGNEV-bhBRERIE, FFEROR—
7r—vid7—-2r LT, RAKLHEH I,

r’=¢i/(citcd

Tel2l, P ARERTHY, ct 37 e—vil, ol 3BRESBTH D,

—7, FIHERIE L ARBER & ORI OB, DATOBED CIIEBLRDbhRhs T
2, SEREEDOT - 21D BHDOT, BELXOHBEREFRYIEAK,

IV. BReEE

1. 2a-—=>30.d0 - ARERBES, DHPI9ERIE, OHMSkE .

HWELIET - 2% —VElKELDT—EBRTRTE, B—1 2K8IU3DLERDT
»5,

REFERERICSTERBMLLOBEE 7 v — v R, 1R Zh3L5C187 7 —
VTH B, DN EBREEROFEIZ03kg/m® THh, FORAIIEE 102 © 336 kg/m?é, &
INGETETT 101 @ 269 kg/m® THote, £27 v — v & & FOBEBEBIL 10BLF &S, Ty
T2 7% & I8 o 1co — 7, AMBBEEER OLEFHR 316 kg/m?® T, 7 » — v FICiZ, fRE 110
L REHE 110 D 343 kg/m® 2B K, AUBE 102 D 281 kg/m?® M CTH - 7z = OEBRE DT
b, % E/NEhole, DM EAMOBBEEER LIRS L, BRETRTO 70— THREDOH
BKTH D, TR 13 kg/m® 22 THERBERD LE - T\ ie, - ¥ ICTH O PHERIE



®R—1. REFEECETE N <Y ERAD 7 v — VHOHE

Table 1 Some properties of clones from natural Abies sachalinensis in the Hattari seed orchard

& OHAEREEX A M EREEXK LHFEHERIEB o B & X X

7m-vE ® ® ¥ # SD. CV.| @ B ¥ % SD CV. | & B ¥ % SD CV.|f& B ¥ #% SD CV.
B | kg/m* kg/m* kg/m* % kg/m* kg/m* kg/m®* % mm mm mm % % % % %

# B 102 4 | 323~353 336 12.58 4 | 328~344 338 7.14 2 [4.2~5.0 4.6 0.35 8 34~ 53 42.3 7.93 19
103 3 |267~321 291  27.39 9 |295~332 316 18.88 6 |4.7~5.8 5.2 0.57 11 46~ 79 63.0 16.52 26

104 1 1309 309 - — | 324 324 — — 5.3 5.3 - - 55 55.0 - -

105 2 | 292~299 296 4.95 2 |299~331 315 22.63 7 14.3~5.0 4.7 0.49 10 35~ 56 45.5 14.85 33

106 4 | 279~337 305 24.66 8 | 306~338 323 17.92 6 |3.5~5.0 4.3 0.62 14 32~ 69 48.8 15.26 31

108 3 |289~333 317 24.09 8 | 300~333 320 17.79 6 |4.4~5.0 4.6 0.35 8 43~ 60 51.0 8.54 17

109 5 |298~321 315 9.62 3 | 306~323 313 6.30 2 14.0~6.4 5.3 0.94 18 76~122 91.2 18.7% 21

110 4 | 314~345 324 14.63 5 | 329~355 343 11.70 3 14.0~4.7 4.4 0.33 8 40~49 42.8 4.19 10

111 2 | 280~284 282 2.83 1 |300~310 305 7.07 2 [5.0~5.4 5.2 0.28 5 59~ 77 68.0 12.73 19

HamZz 101 4 | 294~332 317 16.11 5 |313~330 325 8.06 2 [4.8~5.5 5.0 0.33 7 59~ 94 85.0 17.34 20
103 2 | 294~318 306 16.97 6 | 309~321 315 8.49 3 [4.5~6.5 5.5 1.41 26 51~ 62 56.5 7.7 14

104 2 | 304~310 307 4.24 1 1319~323 321 2.83 1 |4.7~5.0 4.9 0.21 4 89~ 94 91.5 3.54 4

E Bl 101 4 |288~330 307 18.14 6 | 302~318 309 7.90 3 |5.0~7.3 5.9 0.98 17 53~ 70 64.8 7.93 12
103 2 | 275~288 282 9.19 3 1291~301 296 7.07 2 13.6~5.0 4.3 0.99 23 47~ 90 68.5 30.41 44

4 & 102 6 |272~314 291 15.80 5 |[280~338 305 22.75 7 [4.8~6.3 5.4 0.52 10 32~ 63 46.5 11.04 24
K&E 110 6 | 286~331 307 14.36 5 | 327~361 343 13.12 4 [5.0~6.4 5.8 0.47 8 33~ 65 43.2 12.50 29
## 102 6 |269~304 285 12.38 4 |268~288 281 7.60 3 |4.6~6.0 53 053 10 [ 67~110 87.8 15.79 18
# M 101 3 | 265~272 269 3.61 1 | 283~292 287 4.73 2 [4.0~6.0 4.8 1.04 22 45~ 86 62.7 21.08 34
 GF#) | 63 |265~353 303 21.34 7 | 268~361 316 21.86 7 |13.5~6.5 5.1 0.74 15 32~122° 61.9 21.88 35

ES.D.oweee EREE C V. B8R,

QEY - ®WT - BH) (1) WHOEHOEA-a das44



R—2 RESEECETS ) F=y@ERK0s = — VY HONE
Table 2. Some properties of clones from planted A. sachalinensis in the Hattari seed orchard

802

5] LHAEAREEX LHBEEEEX A B FHEREB O M & Kk X

7e=v& # B ¥ ¥ SD CV.|® ® ¥ #% SD CV.|® B ¥ ¥ SD CV. & B ¥ ¥ SD CV
B | kg/m* kg/m* kg/m* % | kg/m* kg/m® kg/m* % mm mm mm % % % % %

B’ R 2 4 | 281~315 296 14.13. 5 [273~312 294 17.95 6 |14.7~6.3 5.6 0.66 12 54~ 82 69.0 15.10 22
3 4 | 281~313 296 13.15 4 | 289~321 310 14.27 5 16.0~7.5 6.5 0.67 10 49~ 88 66.3 16.86 25

4 5 | 273~330 307 21.00 7 |303~344 320 18.20 6 |4.5~7.5 5.7 1.11 19 33~102 55.6 27.36 49

5 4 | 318~349 338 14.20 4 |308~354 336 21.05 6 |4.5~5.6 5.1 0.54 11 32~ 76 49.0 20.90 43

6 3 | 306~320 311 8.08 3 | 300~331 318 15.95 5 |15.8~6.0 5.9 0.12 2 47~ 73 64.3 15.01 23

7 2 | 272~306 289 24.04 8 |320~328 324 5.66 2 {5.1~6.0 5.6 0.64 11 33~ 62 47.5 20.51 43

8 1297 297 — — 1322 322 — — 1|6.5 6.5 - - 65 65.0 - -

EN 3 6 | 300~315 307 6.15 2 | 278~326 303 16.38 5 14.9~6.3 5.4 0.50 9 43~118 64.5 27.71 43
4 6 | 279~317 302 17.10 6 | 291~323 311 10.96 4 |4.6~5.7 5.1 0.46 9 33~ 46 39.7 5.20 13

5 6 | 250~295 277  17.04 6 | 288~309 296 8.22 3 |14.8~6.2 5.6 0.52 9 35~ 56 42.8 7.4 17

¥ ol 8 4 | 284~303 293 8.29 3 |303~313 307 4.32 1 |5.5~7.5 6.6 0.98 15 50~ 86 62.5 17.00 27
& M 1 5 | 294~329 307 13.72 4 §311~332 319 10.17 3 14.0~5.3 4.7 0.55 12 33~ 48 39.4 6.02 15
2 5 | 300~310 305 4.55 1 {265~308 292 17.73 6 |4.8~6.0 5.7 0.50 9 35~ 44 39.4 3.65 9

3 2 | 267~289 278 15.56 6 | 283~293 288 7.07 2 15.0~6.0 5.5 0.71 13 45~ 68 56.5 16.26 29

8 6 | 267~293 276 9.99 4 | 274~316 292 14.88 5 {4.5~7.3 6.0 1.13 19 38~ 58 47.7 9.69 20

E W 5 4 | 291~309 298 8.06 3 | 310~326 315 7.54 2 14.6~7.0 5.6 1.01 18 55~ 68 60.3 5.74 10
A E 1 3 1301~319 310 9.02 3 |318~326 322 4.04 1 |4.5~5.3 4.9 0.40 8 54~ 83 72.0 15.72 22
B & 5 3 1300~332 311 17.93 6 | 315~329 321 7.21 2 |14.5~5.0 4.8 0.25 5 87~115 102.0 14.11 14
9 2 | 292~296 294 2.83 1 |285~293 289 5.66 2 16.0~6.3 6.2 0.21 3 89~ 90 89.5 0.71 1

= A 3 6 | 309~347 328 12.22 4 | 338~348 343 3.43 1 (4.3~6.2 5.3 0.67 13 33~ 50 36.5 6.66 18
EER 1 6 | 267~286 279 6.97 2 | 284~302 295 7.47 3 |14.0~6.5 5.0 1.06 21 70~111 87.8 16.92 19
& k2 4 | 283~313 299 12.39 4 | 309~330 316 9.49 3 | 4.0~4.7 4.4 0.30 7 62~133 94.8 36.07 38
Lo 1 6 | 270~306 287 12.71 4 | 291~328 305 12.89 4 [4.6~6.3 .. 5.6 0.59 11 40~ 46 42.7 2.16 5
ELE 1 2 | 281~282 282 0.71 0 |270~275 273 3.54 1 (5.3~6.0 5.7 0.49 9 63~ 71 67.0 5.66 8
3 3 | 277~314 296 18.56 6 | 299~329 316 15.39 5 ]5.0~6.8 6.0 0.93 16 59~ 77 69.7 9.45 14

5t (E¥) | 102 | 250~349 299 19.40 6 | 265~354 309 19.02 6 |4.0~7.5 5.5 0.82 15 32~133 58.4 22.85 39
AEHG&FH) | 165 | 250~353 301  20.23 7 |265~361 312 20.34 7 13.5~7.5 5.3 0.81 15 32~133 59.8 22.44 38

tE:S.D. o EREERE, C V. EEHRE, AHIRARLERAROGEHTH 5,

SRS WEY R

HlHE RevE



Table 3. Some properties of clones from A. sachalinensis in the Aichi seed orchard

R—3 BAREECEITEFyDre—VHOHE

LM ERE E R AMBEREE R LHEHERE oM o& Kk =X

7e—v4& % B ¥ ¥ SD CV.|#®& B ¥ % SD CV.|@ @ ¥ % SD CV.|# B ¥ % SD CV.
kg/m® kg/m®* kg/m* % kg/m* kg/m* kg/m* % mm mm mm % % % % %

& M® 103 5 | 266~296 282 15.11 5 | 264~316 293 22.53 8 [4.8~6.5 5.7 0.77 14 49~ 87 63.4 15.01 24
& & 102 3 | 252~262 258 5.13 2 | 258~280 269 11.02 4 16.0~8.0 7.0 1.00 14 96~134 111.0 20.22 18
7(5%5 110 3 | 279~303 292 12.12 4 | 275~292 282 9.07 3 |5.8~7.0 6.5 0.64 10 49~ 88 62.7 21.96 35
i OCGESD | 11 | 252~303 278 17.82 6 | 258~316 284 18.97 7 |14.8~8.0 6.3 0.93 15 | 49~134 76.2 27.72 36
® B 2 6 | 269~292 279 8.55 3 | 254~280 267 9.56 4 |4.5~8.0 6.3 1.33 21 78~217 128.7 47.14 37
4 5 | 270~290 284 8.20 3 |291~330 306 15.04 5 |5.5~7.0 6.3 0.75 12 54~112 71.0 23.71 33

5 5 | 277~314 294 13.18 4 | 253~309 291  21.96 8 [6.0~8.0 6.8 0.77 11 50~124 73.2 30.09 41

6 6 | 266~317 280 19.17 7 |270~316 295 17.01 6 |5.5~7.5 6.3 0.67 11 45~ 72 59.5 11.76 20

ENE 3 5 |275~310 280 13.31 5 | 250~315 283  24.07 9 [5.0~6.5 6.1 0.65 11 48~120 73.8 27.95 38
5 8 239~291 262 17.86 7 | 251~311 274 17.51 6 |5.0~8.0 6.4 1.20 19 45~100 74.5 20.86 28

£ W 1 6 | 270~316 289  20.10 7 | 268~295 278 14.58 5 {5.3~6.5 6.0 0.47 8 58~102 75.2 18.54 25
2 6 | 238~274 255 12.30 5 | 260~302 278 18.39 7 15.0~8.7 7.1 1.3 19 47~ 99 70.3 19.91 28

Lo 1 7 | 254~275 263 8.75. 3 | 257~279 267 8.50 3 16.0~8.3 7.0 0.78 11 49~ 92 64.6 14.52 22
5t (¥3%) | 54 | 238~317 276 18.69 7 | 250~330 281 -21.20 8 {4.5~8.7 6.5 0.97 15 45~217 76.7 30.21 39
&5 CGEH) | 65 | 238~317 276 18.44 7 | 250~330 281 19.41 7 |4.5~8.7 6.5 0.96 15 45~217 76.6 29.60' 39

B S.D. oo MR, C. V.- BB,

(Y - ®T - B (1) BHOHHORA—n 62414
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¥R5 L, FHTE5 lmm T b, BARKSE 110 0 5.8mm, BINRE 106 & 7550103
D 4.3mm TH ot BEREOFH 15% 13, FEBEEOZhICEAY 2 Eits T2,
LirLzw—vilTit, E»4%D0b0 (BAE 104 »HhE26%0b 0 (RHE 103) ¥ T
HH, A—EHTL7e—vcky, ERA—27r—-vThF Ay PRED, FERIBEOETHK
RiC3nich OFBRD B Z L35 hhibh b, DHEKEROWT, FHi161.9%T, 0
B2 32%05 122% b EL T 5, ZOFT, BAEELK 104 D 91.5%, B/MIRR 102
DA2.3%TH o1, EERBARL L, FHRIBRTHY, REAL 14 2EEVTh 7= —
VHRTIRBLEDKERMELYRL, & IEF 103 D 4% 13K E Do T2,

RERERCEIAAIHLLD I e —viY, B21FTEEV 2B 7 —vTH5b, O
HMAERBER DT 299 kg/m® T, HARIRES D 338 kg/m?®, H/NLRT 8 D 276 kg/m®
Tholz. FRF—1DORBHENSD 7 n—-v ERHETHE, ATHOEZRIZ4kg/m® B0
To WTFhD 7R —v 3 72y PHITOBAREEHOE XN SO T, EBHRBOMEIINZL,
S OEBRBUL 6% TD - 1z, 2 E UM BBRBEEROF#L 309 kg/m® T, KR v —v
DBAE L AR, AN BBEBERIOHOZTR I Y 10kg/m® KTH B, EKRMK 7 e —vD
A BRBEREHRD L, ATHLLDFRIZT kg/m® 3B D - o, AN BEBEROE
BREL, OHARBEROBES LAKR B E N Ehaote, 77— VRITIE, FBI3 D 343 kg/
m? 23K, EBILE 1 @ 273 kg/m® B3R/ TH o feo ATHD D ORI 7 v — v O DT
EREIL, 5.5mm XKRK 7 v —VvOEHI D 0.4mm A<, BIUS D 6.6 mm AEKT, &
2D 4.4mm HBBNTH ot UEDZ 2B, ATKALD 7 v — v OERIBIX, KARK
DERL VEITAL, T LTHERAIR®LD 7 v — v O BENKBNZ L1312,
—77, UHEKERIZ, FHH58.4% T, TOEEILI2%2 5 133% 1L R, o TEBHRE
BB ELTWE, RIORAKLLD 7 v — v EH~NEE, ATHROBLDZ v — v D
H§K$m,$ﬁf&5ﬁ4y¥ﬁ<kofbbo7ﬂ—7%ﬁu,ﬁku8%5®imﬁ%
BMIESI3 D 36.5%TH - o

RRBERITARAK, HRAYEALRIEES, v —vOLHARBERK, IME
REBEY, IHTPHERES L CLHEXKEOBESI, Thth 301 kg/m?, 312kg/m?3, 5.3
mm B X U59.8%TH -7,

FHNFER»OD 7 v — v HBRIBCRIND LI, KRR EEAKEEHLETI2T
BB, TLTWThLIRERER D7 v —vZEThBLDTH S, LHEREEROFH
276 kg/m® T, HAXEES D 294 kg/m?, BIMIKT 2 D 255kg/m® THote, B—27 » —
VEDOWTEMIBROBER CHET 2L, WThbEENKTHY, ML > TREREZ
BORBDHZENGh D, EORER, UHABREEROFHTCRREFEROTH, 25kg/m?
KThb, ¥ EBHRE REFEEOHE LAK TR ENE V., DX AHBREERDOFE
¥12 281 kg/m?® T, —fRIKAKN LD 7 v — v OHIMEMIE A, BAIRRE 4 D 306 kg/
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m?, B/THR 1 D 267 kg/md TH o7, Flobbt & N, THOBREBEEBIIFHT5 kg/
m BEE, BREEROUMBEREER OB T, BAFRERE»LD$ D 31 kg/m® B,
Fl—7 v — v CORBETIE REFEEO O REHT 30 kg/m?, BX 61 kg/m*(KF5E 110)
SEM o1, —F, DHPHERIEE, F596.5mm T, BARAT2 0 7.1mm, BINTRSE
103D5.7mm THot, —BREATIHLBD 2 v —vDEH, ERIBIZIEL, TOERXFEH
0.2mm TH 5, ThLOFHREIREREROBELAKRISH TH e SHFHER
EREEOIHPHERBYEET 2 L, 1.2mm HEENKL BHOFBRENERTH D,
FOIDERBERINE o T B, 2FRLHEKRIE, F#76.6% T, BAMRE?2
D 128.7%, B/NIBRHE 6 D 59.5%TH - 1c, FHEBREILI9%BIIEL, 7 —-VATD
DI DM EKRRBIZENRD BT ERRLTW 5,

S hbOBERICOVWTETFEBLYINZ 5,

Py OKEEER, 0.4 RO L ONRE L, HEBOPTIIRF L RRLKAE #E
ThB, —TREMHLEEENOEETIZ, FFvSHESITECEL, SELEEKE
15%)1%.0.43 LA b & 75 T\ 59, FRIKEE 7 = — v OFH0M ARWEEH 312 kg/m® %K
ARV RELBECRELTASY,

ro=100R/100—28R— @  r,=(100+wr,/100+0.84 1, - u—@

L, 1, BELE, R AREEGEBES/1,000), r, : XEu%o L XOLE,
u: BREGR)TH 5,

FORR1I5%SKBB T HHEIR0.376 L7 h, BFEAH EREEM OEBCIHEAL s
Ve THIZEY, RERCEERBVWIBHIEIIO Kds L Bbhd, ofEsficise, AT
M IIHRAORERL VRRICKEVEELEHRL, 7r X238 %<, BoMlay o
REDENZ L ERS>T B, —HRBHE»LOHBEE, WEER 25cm LLET, —#fnics:
6T, REOMICHEN LS REBRTLERLOERKT S, 2T VRREYERTHLEL
iz, BAEBTEANRLR T, 7o -2 AV i, Wb LERRETE
KTDZ LRI TVBERLTH B, DERLUARTIID S, HEETIZha b 1,100k &
WOBHED L, RHMRAERYEL, BEERYEREZ L TREOAREEXYDEL TV 51D,
rse—VHERBREY L, FRBEROBTE2R/V-TW50TH 5, FHFRIEL, RAES
HORXETIRAMER6mm® EBRoTWBH, 7 —VvRI-TREhEBLZTHW3308
B3, REZEEOFHTI25.3mm TH-7ch, BHFEROBSIIFHTH 6.5mm L&
Bffit ot — oS — LT\ Bo RS EIDBREHE, > FABIRE 20 FORBRATS - 170, FH
BEL, HEMEVE W2 LX), LOALSRIKL 7 e — v bR LhIETT, BERAH
HEEOBRNOERYER T AR, FTOREYHRTEBL CBLERDH D,

DHEKERE, $ESTLERE 0—W0BBETH S, P VY RAF EHROLHSKE
OBECEECE TS, FLTZhn100% 5 Licd R 58BA1E, WhdsKAEWH & Vbh, Fl



212 EERFRERREMPIRE F49% H25

BEXKELRELEE-TWB, ZROLD—BEENLIZ, 70 —VvHADS Ay FHEAKZXD,100%
KB OHKBECHBHTE D, TORDEEBIREIEL - T b, LHrL 7 r—VETRDL
MEKRZENDD L5 RZFFIONS, KEVWHOFEZOWT, ARSI ELH
L DBARERN, MT ARG EBRUH KRG 2BD5EREMBHL T 5, TILAHED
BEITE, M EKREVHOBKORECEBER L FHL, MEIELUL T3 &, BT
HEOKGIPENZ EXRNTWB, ThbDI b, BFO ROHCEEKRL LT
Kit, BhENSAZTARLAMAOBE Lcd 0TI, BIRERTHIOLEELTY
5, o TESEMELLERM—27 v — v ROLKFKEOEBRE B &1 5 T
5,

PE, EHBECOWCTEFERLLY, MUEECRE > TEBRIhERE T, HER
Nt ) MEOHEELRRD LI IcDOT, FBA/NIY 7 v -V HOEORERT - I,
2. HR®2o—MIWHH

OHERBEY, UHEREEY, N THERIE, & X OLHEXROSBIHTORKE
i3, 4,5 68BI0T7TDLEITHD,

REFBE,LER L7 v — v OLHBEEBELL, RBK, AIKBIULhORE
beic2fEonThd 7 e —VvETIIRKETER T - TLBAFERNIL OO/ v —

B4 7 e vHOLHBEEBEROFHSH

Table 4. Analyses of variances on basic densities of heartwood among clones

£ & PN £ K A I #*
B " E R
d.f. M.S. F d.f. M.S. F d.f. M.S. F

® R sm—vHE 42 1,019.42 5.12** 17 999.84  4.00*** 24 1,040.39 6.15***
RER =& # 122 198.96 45 247.72 7 169.30

£ 164 62 101
F & se—vHEH 11 1,013.44 5.07*** 2 958.07 6.09* 8 1,147.15 b5.53***
BEE % % 53 200.05 8 157.44 45 207.63

£ 64 10 53

**0.1%KEE, * S5RKETHETDS,

L5 7o~ vHOIHAREEROHBSH

Table 5. Analyses of variances on basic densities of sapwood arong clones

= & x % LS A T #*
2 F E B
d.f. M.S. F d.f. M.S. F d.f. M.S. F

® B s=—vH 42 1,136.76 6.90*** 17 1,278.80 7.30*** 24 1,013.54 6.40***
REE % £ 122 164.65 45 175.24 77 158.45

& & 164 62 : 101
g M re—-vi 11 843.69 3.02** 2 580.07 1.90 8 1,428.38 5.19***
RER =R # 53 279.74 8 304.83 45 275.28

£ 64 10 53

***0.1%7KEE,  ** 1 BKETHEEBTH S,
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Table 6. Analyses of variances on mean annual ring widths of sapwood among clones

£ & PN E:3 " A T #
B E 5]
d.f. M.S. F d.f. M.S. F d.f. M.S. F
xR 7e—-vHE 42 1.19 2.48* 17 0.90 2.14* 24 1.17 2.25**
REER =& £ 122 0.48 45 0.42 77 0.52
£ & 164 62 101
g rse-vE 11 1.10 1.25 2 1.69 2.60 8 1.05 1.14
BRER & # 53 0.88 8 0.65 45 0.92 ’
£ 64 10 53

e 0.1%7KHE,  ** 1%KE, * 5HBKETHEETHS,

®R—7 7 n—-VvEOLHEKEOHEHSH

Table 7. Analyses of variances on moisture contents in heartwood among clones

£ % x £ #® A X #*
2 B £ B
d.f. M.S. F d.f. M.S. F df. M.S. F

F R se—vE 42 1,293.65 5.59*** 17 1,214.47 6.05*** 24 1,383.95 5.45***
BRER =& = 122 231.54 45 200.79 77 253.79

£ # 164 62 101
g m re—vE 11 2,233.97 3.76** 2 2,500.87 7.45" 8 2,446.23 3.82**
BRER & %= 53 594.15 8 335.49 45 640.14

& & 64 10 53

e 0.1%KEE, 1% KE, * S5RKETHETHS.

VTIL, 2L ATHALD 7 v —VETR0.1%BKETEE, KAKLLD 7 v — T
5% KETHERENRD bk, —F, UHERBER L REREED 7 v — v T2, OHE
BEERLAR0.1%KETHTHhO 7 e~ VvHILEEDOELRD -, L LEBHHEERD 7
r— VTR, 207 e — T 1%KE, ALK »—vET0.I%KETERENRD LR
obd, RBRH2 v —VETREBELRD D LIIHIETE b o, M PHERIIBIL, RER
BEOBEILME, KBK, AIHOK 7 v - vHEICTEEENRDLhcH, BARER,L
B L RE OB, WFhos v — vETOEEOUEETE Rhote, X HIRK R
LR THLENRD B, LrL, LDHEKRRZ mHREREEL b, el XBK AL
HERbHT 7 e — VECTEEE RO ORI ZhiL i x@A—2r—VvADS 2 vy MZX »
Thit) DEBRD - LTh, 7 v —vEOEWRLhEAE LAY, HEHOCERLE
RoleDTHY, 70—VREoT, LHEKEOBNIOPENIONRDDZ EXFRLT
Who DEDBROMBEELVOIRENRS - L LTH, BrOBEELLOERIhEF=
v OB, BREMHICKEVHIZRY BUWHE, thBEHED/r—VYREELTWSLE
THBETRIENES S, DO, 7v—viET, LECERE OHEKEOHEICH
ERDHT L, PPV OMBEEYELSET, EERTRRYE LT3,
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3. HMROEMMIWIHN

KRB HOBERE 7 v — v 2 AWT, ERHOMEOEVW2FBITICL Y REL 2.
OB, BHEERENOD7 v — v REDOEN PV EEL, ATKrbD 7 v — vl
B3, BFOERMBHERCRVDOT, WEXERL ik o7, BUVicErhl, REFERCHE
REINTVWRBRRDOI 7 —v, BAK3I 7 e—v, BEJ227r—v, K, KIE, KR,
BH&L7e—vThb, TOBRIF-BDERYITH S,

B8 v YRRKZ v — VHEDEHBMOLSESHT
Table 8. Analyses of variances on some properties of clones from natural A.
sachalinensis among provenance

DR AREER UEZESS, G % AP HIEIRIE O M EF KR
df. M.S. F df MS. F df MS F df MS F

E R

EXM 6 1,530.38 2.15 6 2,912.43 7.51** 6 1.20 1.64 6 1,773.91 1.95
EA 11 710.46 2.85** 11 387.89 2.21* 11 0.73 1.74 11 909.32 4.53***
B #E 45 249.72 45 175.24 45 0.42 45 200.79

2 0.1%KEE, **1%K¥E, * S5UKETHEETDH S,

EBHTAROENRD b0, INBREEROLT, LHERBER, IM¥H
ERRIE, OHMEKRIZOWTIE, BEOHEBITELd o, ZOEBE LT, SENMREE
PHROCTEMGIOEE D iehotel &, ¥REMINERCMH- T\ el & EHRI A, 5%
ERIET, AR L TRETILERD A5,

4. BRORME

EHBEROWT, RBEORENEVOATWARERYER L, FOR, RE:BHMF
BENODOR— 7 v —-vDF—21%, 77—V LTHW TOBRIFZ—GIDEEHITH D,
BOREROMER, WTFhirhBAE 3V, EREERLL - IH#RHT0.4 2256
0.5, LHEKEIZO0.3FH, £ L CUMFHERIER0.2—0.3.TH o7,

ZOFTCREROFEKIL, RRHRHOBRINBEES 7 v — v BT 0HBEREBEHK

N9 FF=V7e— voﬁﬁeﬁﬁx

Table 9. Repeatabilities of some properties of clones from A. sachalinensis

df OHEREEX IHERBER DHTFHERE O H 4 KX

& % re—-vol 42 210.24 240.06 0.23 183.30
BiE 5 K187 304.05 354.68 0.75 486.39
R # % (@9 0.41 0.40 0.23 0.27
ERHE r7e—vo# 17 | 253.17 217.47 0.24 177.52
B E S B 56 273.98 383.64 0.55 371.43
R #® %= @3 0.48 0.36 0.30 0.32
AIH ze—vil 24 176.51 217.19 0.15 202.76
®|E S5 B 131 316.91 342.30 0.84 535.53

R #® %® U5 0.36 0.39 0.15 0.27
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D0.48THH, BPIAIMRHBD 7 v — V35U FHERIED 0.15 CTH ot 2D
i3, HERHBHMREHOEEYZ 50, ERBRCLABECHEIhPTVWIEY
BRLTW3, Lirl, RERIThS 0.5 U ThoT, BRGERIIMOZRLY, #
BrnihBETEHZ EBREEIRS,
5. BMEBENE SMIE L 0Btk

230 BEX AT, UM BAREER L IH FHEREBEOHB LA, TOKRIR—2 D
EBYTHD, HBIREIZ—0.245 Lirh, COBEIR1%BKETCER TS S, 2% h BEEBEK
R ETRNE, FRBEIRL 25, DATORE TR, RGP, AR LYET
o, SERZ R E CHERZNL TUWbRTWAB Y OREENMB SR LItk 5,

360 ®
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Fig. 2. Correlations between basic densities and mean annual ring widths of sapwood.
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R0 ks, BERHLEEEH 3, KELERBCIEBERAD DT, BEMOLEELYD
TR, F0oEYTH5ERLETFRERR BV,

V. #& i

HEENZRERORES XL OEBIRERCK 5 + F = v EEE s v - v oKL B
W, PFYOEERLHBERRCHIAREER, FRiE, OHSKBLHSIL, OFEE
BERO, K&K, AIK1LS0 7 v —v2&bRic L, RBELBMFERTcEhEh 301
kg/m? & 276 kg/m?, ¥ AMBBREEROFEILhEh 312kg/m® & 281 kg/m® TH -
feo —77, WM PHFERIBORTHIL, BELENFKERTCELLN5.3mm & 6.5mm TH-
teo BHFRERNOD 7 v -V OFREREBELEL, REFBEVLWS52213, ZoRERD
1B, SEESDLTHEREY, BEREEL )BT, RERLVEDTES, KIGOH
EKEDOFHL, RE L BMFERCLThEN59.8% & 76.6%TH - 1o T L TZ DEHKIEE,
7w —VRTEBRKEN 7D, 79— VETRELRKRERIEERADRL, FBSGHO
R, BBETRTOMERLSWTZ v —YHITEROEND Y, FUEKEH CEIhIBE
BTh, HMECRKEKHEERDBEZ E8Ghot, LAL, FEEERYSERECREL
T, BEALBBEMORELUKRLTRDE, ZhboEE L EL, BECHELT
Wity ¥RERIBED ZOFIREY EEIS L DOnSEhot, TOBEHIE, BEMYRECESY
BUOTBRE LD &, o¥ARB 20 FEOREATH o &, FLTRER LV BFEELH
RcERL TW207T, BETHY, BELBOIEMEZEL TV 200ThS, Thbsr—
VOEMBEOREGEHIRA B 1D, RERXRLEH £, SEREERORBERILENSE ],
FERBOTNIIEIr -7, LL, WTFRB 0.5LUTTHh, BERI - Ui h HELZT
LT ENHREIND, SEIOWHETE, RELBIFKER LV EFOBRIGEVE W2l
MHTOMN =Y 7 e —VORBORETH-1eDT, SHEIHEC L V=Y ERKEERTS
SEHICER L B R OBREREL H ORI OV TRE T, XbE—2 v — v O X
HHEOHERBR LI,

Bk, EAOBEEH 2 v —VvOHBATRICE > TEEI N CBRERECEFICL D, B
MEDO F~YHMEYBECERTIEA, W ~YyOBRKBLETHEYESEEDIE, &’
REPLKFELH S ENFLTH B, EMXRFELL T, TEXHRIBCHERL, BITbLE
DEMERIEL T, AREOMHYRERETHH5, &bk, KO F~vEBOHHE
LTid, FEWRRRT W3 E80, HEOM, ZRE, BE, RhRx&ofECERO
BBLOREETH LALETH S,
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Summary

In order to practice afforestation of good quality trees, many grafted clones of various
elite trees, including Abies sachalinensis MAST., have been planted for seed production in seed
orchards in Hokkaido. "Some properties of wood quality of A. sachalinensis were examined by
using the clones thinned in the Hattari and Aichi seed orchards in southern Hokkaido. A.
sachalinensis is the forest tree with the most growing stock (about 100 million m® or 20 % of
total stock) in natural forests, and one of the most popular planting trees, the wood of which
is soft creamy white in color and light in weight, so that its lumber has usually been used for
house construction and its waste for pulp in Hokkaido. However, woods with too low density
and too wide annual ring width are frequently seen, and they are not suitable for construction
timber. Meanwhile, trees with extremely high moisture content in heartwood are also seen, a
condition of which causes the stem to crack in winter and the wood to deteriorate (crack,
collapse, or stain), when it is dried.

From the two seed orchards, we obtained 43 clones totaling 230 individuals, and examined
their basic density, mean annual ring width, and moisture content in heartwood with 8-cm
thick stem disks, and investigated them statistically. Furthermore, the repeatability, or her-
itability in a broad sense, of these properties was calculated. The results are as follows:

The average basic densities of heartwood were 301 kg/m® and 276 kg/m® in the clones
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grafted from both natural and planted elite trees in the Hattari and Aichi seed orchards respec-
tively, while the average basic densities of sapwood were 312 kg/m?® and 281 kg/m® respective-
ly. The average mean annual ring widths were 5.3mm and 6.5mm in the clones of the
Hattari and Aichi seed orchards respectively. The fact that the clones obtained from the
latter have wider annual ring width and lower density means that the latter’s conditions, in-
cluding climate and soil, are better than the former’s. Consequently, the growth of the latter’s
clones is superior to the former’s. The average moisture contents in heartwood were 59.8 %
and 76.6 % in the clones of the Hattari and Aichi seed orchards respectively, though the
coefficients of variation were large within each clone. Meanwhile, the analyses of variances
showed significant differences in almost all of these properties among the clones at the 0.1 %,
1%, or 5% level, even though the elite trees were selected under the same standard. In dis-
cussion, air-dried specific gravity of the clones calculated from basic density did not approach
the value of 0.43, the lowest limit for higher structural timber grades for house construction,
while the mean annual ring width frequently exceeded 6 mm, the broadest limit of the Japanese
Agricultural Standard. The reason is that for the selection of elite trees emphasis was placed
on their growth, and the clones have been planted sparsely in the seed orchard and fertilized
every year for a large quantity of seed production. However, since the repeatabilities of the
properties were below 0.5, improvement of wood quality could be expected by selecting good
environmental conditions and managerial methods of plantation.



