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1. 132 C®I

7 H V=Y (Picea glehnii MASTERS) X ILH%s, BIF, ®EUSHHEEORKZIIME
BT TR /NEREZERL TW5B 2 LnBE L, Z0ROEBTMOLBRIFIC L > THEEN
IR, SERUEHIR, KILKESR, BER, SRR, ILABHRO 6 DORMICHTS
N3P, ZDX3ICVBVEREHETTCRAAML T B, RREOERNIKEVDOTRE
wWhrBbhd, 7ALYTVRAKOER BT 121, VA0 3 2BEC DWW THRER
RIDZIERKRYIRZETHRLEZ S, HROMRBEBENIIBO b DONE L, BEF
BIRHD b DI 4019 EE S BRR, KEECE, BIED 3 D20OR% ol HERPHC KL
TE7HLY/IVROBEF P OBHENLEAY, TORKRBETLEDI I RERETTIE
BEWET2EHEENE LTIOMERITo 05, W OLDHIRE2BOT, I Pk
&L=,

1980 £E2> 5 1988 SE ¥ TOBHEHIC, EHOMESEE, BHERCEOHNEIVTD
Hwtzidontz, LEEEAERIL S EEROBE C—FHCE BHOBERL 7, £7:1988
£X0DS5HE CREHORE L #FESECECER L B2 R RIRERFEER, R

EHHEEHROEROKE X CDBE T —RCRL L D BHDOEERT,

2. MRIFE

LM, REtoMBIRE- 1, Ak, B, B, RSN, RRERE, F
WS, POEEEEERE- 1ICRT, BELLERIL TR L IREEOREVWRAKT, XK
BOFEUIEIEL EDEIITO Nz, BRBIZ 9~10 AL, EbICEER, & V47
N ERALS Y ORI EANRT, — 5°CORBBICHTR S iz, 1980 £F 6 RAL¥ERFEMILER
b ERETICEE A L A SN OB, —FICBES his, BEOTBRIKEME
shi:1#chy, KEwb:D, oLBESELSNLMATH S, 1 BRI 3REHZE
MU 198345 A1z, 1 m?%47-b 1004 (10 AX104) 2 OBT, EFELTHWLILTOH
KEEE U, 2 BFREIL 6 REHEZAL 1986 £5 A1z, 1 m*l D 64 K (84X 84)
BLOWT, £EFELTVLLTOHAEEREL,

B COEEORERESE 11 Az L 2A» T em B TITY, BEKTIZ 10cmX10
cm DEAEA L 0 EEIC 3F 2RV, 10 ARE TEE 30 F2HE L 1, KRER TRAF 8
TAEMOEAERRVT, 184D, 1ERETIH64EK, 2EKRETIINI0ETOH
F LT RHERIZ D WTIE, BERTIX 10cmX10cm OEABRICELTIEREHELIHE
RKOEEERZ THEHL, 10 EREE L KBR CRERLAE LLERORERNIZOWVT,
MERERZ 12,

9 REHIZ A L 77 1988 4E 10 A AL¥gE K ¥ RIE# H BE M 134 HIE (ha =729 3,000
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E-1 7EHE 3 EROLE

Fig. 1 Location of 7 provenance and 3 test sites

AMER), FRTEHGEDH 402 HIE (ha 4720 1,110 A2 ), FIL#EFEE K 1 B (ha
%720 3,000 FHMER) D3 DORMMIT, 7HS 68 FHE 1 £ 10 AAF 680 R B S KIH
L7V =2y AREMT T, BEERIIHKS &5 LU TERL - BEOREIEE 10 A
CHEL AT cm BAI TV, FERCHER SR,

3. BMEER

F— 21z 1980 £ 5 1988 £ 9 R, EHEC BT ZER, EMF], BRIHIERERT,
1980~1982 i3 #%ME L BERE TH 51, HERIZEROFHT0.1~2.7 %, £FHOFIT
0.7~1.7% £ /N&dhoiz, L LEMFIREOBE TIZ, 1982 EEHKOBETRA 16 %X
VDb BT 1 EKE X FRED 1983~1985 EDHHBR I ZEMDFEIIT, 0.0~24.9
%, ERDOFEIT2.2~8.5% TH o743, EHOBE O TIZ 1985 EFFOEEHDORAK 66
% LREDHDOBRDH Tz, [k 2 EIFRE & FRED 1986~1988 FEDHEIARIIFEH DT,
0.0~22.1%, £&OFHT2.9~10.0 % ThHo7l-43, EHBIRHEOERETIF 1987 £, 1988 &
BRIOBRK6T% ERE VD DOHBH -, LEBMANFYORKERCIIEE, REETI.1~
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Table 1 The location and mother tree data of 7 provenances, and 3 test sites

HE | Wt Fiests ME | RS | W | RO
FUR. I sl N45°8" | yER 5m| 1978 | 17 | 12m| 17cm
T | RN A 4547 | wEmeE | 150 | 1977 | 10 | 25 55
= s EH HETH= ag56° | YRR 2 | 1977 | 15 | 20 44
Bl | s R a4y | ek | 300 | 1977 | 12 | 22 39
Rl | R WE ar24 | y@se | 285 | 1978 | 10 | 22 38
BPE| EREAE TR | 420 | s | 340 | 1974 | 8 | 26 52
B | s BT Tl | 408 | mees | 300 | 1974 | 10 | 21 34
R | wikem capm | 1507 | BK 70
BUEM | R |, SRR WEC | ar1s | musm | 350
gl | GUREAE B 4145 | Fv—b | 150

T OEE, WMESERFYETH S,

-2 THV=YOMEEX (%) (&)
Table 2 Mortality of Picea glehnii MASTERS (%) (nursery)

TIRBH | D | SN BHE 1980 1981 1982 1983 1984 1985 1986 1987 1988
o] 0~4 0~4 0~1 0~5 | 0~11 | 0~13 | 0~31 | 3~67 | 3~67
- 10 FHE | 1.4 1.0 0.1 1.7 4.4 4.5 8.6 20.7 22.1
S. D. 1.3 1.1 0.3 1.8 3.7 3.7 9.1 19.0 19.1
C. V. 93 110 300 106 84 82 106 92 86
W 0~3 0~2 0~4 0~3 0~8 0~9 | 0~16 | 0~30 | 0~33
il 12 R 1.1 0.3 0.8 0.3 2.8 3.0 3.6 10.3 11.1
S. D. 1.1 0.6 1.2 0.9 2.8 2.9 4.9 10.0 10.5
e~ C. V. 100 200 150 300 100 97 136 97 95
B 0~5 0~2 0~2 0~5 | 0~13 | 0~13 [ 0~14 | 0~30 | 0~30
SEHy 2.2 0.6 0.5 1.4 5.7 6.1 2.3 5.7 6.0
R 10 S. D. 1.5 0.7 0.8 1.6 4.0 4.3 4.2 9.4 10.0
C. V. 68 117 160 114 70 70 183 165 167
[ ] 0~5 0~4 0~4 0~5 | 0~13 | 0~13 | 0~31 | 0~67 | 0~67
iy 32 P 1.5 0.6 0.5 1.1 4.2 4.4 4.8 12.1 12.9
S. D. 2.0 1.2 0.9 1.6 3.8 3.9 7.0 14.9 15.4
C. V. 133 200 180 145 90 89 146 123 119
#EEH 0~4 0~1 | 0~16 | 0~3 | 0~14 | 0~20 | 0~17 | 0~40 | 0~40
sk 9 SEEg 2.1 0.6 2.7 0.3 4.4 4.6 4.2 10.0 10.0
S. D. 1.3 0.5 4.9 1.0 3.9 6.0 6.3 14.7 13.6
C. V. 62 83 181 333 89 130 150 147 136
L] 1~4 0~2 | 0~10 0 0 0~3 0 7~30 | 3~40
i 5 R 2.4 0.6 2.6 0.0 0.0 0.9 0.0 19.3 19.3
S. D. 1.0 0.8 3.7 — — 1.3 — 8.3 14.0
B B C. V. 42 133 142 — — 144 — 43 73
#iBH 0~6 0~3 0~6 [ 0~16 | 0~50 | 0~66 | 0~3 | 0~40 | 0~40
HIB 15 R 2] 1.6 0.9 0.7 2.1 17.1 24.9 0.6 6.2 6.1
S. D. 1.5 0.9 1.6 3.8 16.9 21.8 1.0 10.6 5.6
C. V. 94 100 229 181 99 88 167 171 92
#EEH 0~6 0~3 | 0~16 | 0~16 | 0~50 [ 0~66 | 0~17 | 0~40 | 0~40
iy 29 Eiy 1.9 0.7 1.6 1.2 10.2 14.5 1.6 10.0 10.0
S. D. 1.5 0.8 3.5 2.9 14.3 19.4 4.0 14.7 10.7
C. V. 79 114 219 242 140 134 250 147 107
L] 0~3 0~2 0~1 0~2 0~8 0~8 0 0~7 0~7
S 1.9 0.8 0.1 0.2 3.0 2.9 0.0 2.5 2.5
wE BFE 8 S. D. 0.6 1.0 0.3 0.5 3.1 2.6 — 2.2 1.0
C. V. 32 125 300 250 103 90 — 88 40
L] 0~6 0~4 | 0~16 | 0~16 | 0~50 | 0~66 [ 0~31 | 0~67 | 0~67
iy 1.7 0.7 0.9 2.2 6.6 8.5 2.9 10.0 10.0
= P69 S. D. 1.3 0.8 2.4 2.1 10.2 13.9 5.7 13.3 13.1
C. V. 76 114 267 95 155 164 197 133 131

WS D ¥Rz, C. V. E#MREK (%),
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1.9% L /&S, —[EKE, FEEETO0.2~14.5%, 2EKES, FEETO0.0~12.9% &
B, FEEcCHEL TKEProT,

F— 312 1980 EEBfE» & 9/, HHETOT7 H V<Y OEARORFKIBRE LR 2R T,
BHEOTBIKECDZY, fioTEsELshERY, FEShLT ALY <Y ERO TSR
Bt L izR% 5 B TH 2 EHREREOELN % 4 5 &, 1980~1984 FTRBAIL 1AITHY,
BwH, B2, 3MERELTWwS, BFRRTMANS, B IEER L ) EHEE
B2 EEbHREER S EEbNLSY, 1985~1988 F£B)I[H3 167, EMM24MITH 5,
FEIF TS, TERH OB TIX 1988 FERKD 1 60T, B, KUEDRTH S, &
# A 1988 EOHE 1 LoV iz FEH 54.6 cm, HA83cm LT, 7HATFEHEFHY40.2
cm, BA62cm THY, MEDERIFHTH 1dcm, BRTH 20 cm DERD - 12 BRI
BEI19 % TRER Lo T2,

F— 4 238 & FHIEE O 1980~1982 EOFHHRE 2R LI KBGO HBIZ DV TR, K
Bl L PERREME BRAL LE 2, 1983~1985 EDHIKDMELZ OEAIZDWT, 1984 FH
E-1983 EHE, 1985 EHE—1983 EHREL, 1 X2 EMoMERE:, 2 BERETHRERC
1987 £ H5 5 —1986 FEHER, 1988 FHRE 1986 EFE L, 1 X2 EMOMREERD, 1984
4, 1985 4, 1987 4E, 1988 fEDEMBIERIMER L L TR 4 1TRL, ZOMREZ R
L7 BEREIRE 0 1982 FEMFIEERO—FRXELOBENT, —H/NEVORXRETH-
720 1988 FEDFHHER 1 L3 KE, 2uUsFIRT, TMBBTFETH-7,

HESNLEAIE 1988 £ 10 B, KEMHEEH, NESAEERK, BLUBHEEROR
HEHE I B S Tz, 3 D ORMEMIZ BT B 1990~1996 F£D 7 A .V~ Y DRMEHFIER R £
ErF—5IRT 1990 FiZ DV TIRTERAMM TIRIND 54 % L EL {BEViE1E, FHEMEM
80~100 %, LRMEH T 90 % & KPR, EMETAZEIRED 5k 27121990 FHE
Bk 1996 £ TREFROBA REHS £ BB L/, REM TEEAISEEROMIRIZ
Dol bt EAE D,

Bz oW TIiE 1996 0 £ L T A EEIC OV T DA, 1990~1996 £DREH B &
BAMEHAIEL 2 F— 6 1257 T. MM TERTED 1990~1996 & 7 i T—HEL, B,
FIRY 4 ~6 61 TAIUCH > 72, 1996 EETRBND LA TH 28, MMOFETIIRE, Hi,
JHBS 1~ 3MEE VI ANED - Tz, FEIZ & VIRRIOANE D 35 5035, 1996 & HMEH
BN B 3 & RIS T R A EE RO RKIEED, WERMEM CIIRNER A EEHkOR
JNEHBFNEN 1 Th o7z, R L 1 LOEHOFERIZ STV TWw 5, A
& EEH OO TR I RIE S O H BRI IZRK T H 5 53, RIBEMIIIEECE, R CWE
MM RIS TH B, RIIEMZRRT, R 1 OERO BT L 3R> Ty
3, WU AEBEHICR T V<Y ORAMBEEL 208, BURERIE=RLF v — b
TH->T, 1MOEINEMMORREIZEL SRR > TS,



ThE e VEMRERD (TP -FH B -Bk- BB 8 HA -2 kE) &

®R-3 THIV=VOHER(cm) L IELL(EHE)
Table 3 Seedling height (cm)and its order of Picea glehnii MASTERS (nursery)

HEEH | Bt | SEX EH 1980 1981 1982 1983 1984 1985 1986 1987 1988
WH  |1.6~6.2]|4.0~16.0[8.0~30.0| 5~28 | 9~38 | 11~57 | 12~46 | 16~61 | 25~78
-~ 10 ¥ 3.6 8.8 16.6 14.5 22.6 32.0 28.2 38.5 46.4
S. D 0.9 2.4 3.2 4.2 5.7 7.8 75 7.6 9.7
C V. 25 27 20 29 25 24 27 20 21
B | 1.4~6.03.0~11.0[6.0~20.0] 5~24 | 8~34 | 10~52 | 10~38 | 20~54 | 18~75
il 12 ¥y 2.8 6.5 11.7 12.3 19.4 28.2 22.4 35.6 4.4
S.D. 0.9 1.5 2.6 3.0 4.3 6.2 5.9 7.4 9.6
—_ C.V. 30 22 2 25 22 22 2 21 22
W |1.6~4.4(3.0~10.0[6.0~25.0] 4~22 | 6~36 | 10~48 | 9~40 | 20~65 | 25~87
_— 10 Fiy 2.9 5.3 11.0 10.4 16.9 25.1 20.3 35.8 50.5
S. D. 0.6 1.4 2.9 3.0 4.8 6.5 5.9 7.8 12.0
C. V. 22 27 26 30 28 2 29 22 24
%A |1.6~6.2(3.0~16.0[5.0~30.0] 4~28 | 6~38 | 10~57 | 9~46 | 16~65 | 18~87
i 1 ¥ 3.1 6.9 13.0 12.4 19.6 28.5 24.3 36.4 47.0
S. D 0.7 2.3 3.8 3.8 3.4 7.4 5.9 7.7 10.8
C.v. 23 33 29 3l 28 26 24 21 23
W [1.0~4.6(3.0~13.0[3.0~27.0] 6~26 | 10~37 | 14~56 | 14~42 | 18~60 | 22~75
- o Ty 2.5 6.5 13.5 14.1 22.5 33.8 29.0 42.2 51.5
S. D 0.7 2.0 3.7 3.6 5.1 6.6 6.4 7.4 10.1
[ 28 31 27 25 22 19 22 17 20
W |1.0~3.2(3.0~13.0{7.0~30.0] 8~21 | 12~41 | 17~52 | 11~48 | 25~66 | 25~83
i 5 ¥y 2.1 7.5 15.7 13.8 2.1 34.2 31.0 46.0 54.6
S. D. 0.4 1.9 4.2 2.9 4.7 6.1 7.0 8.9 10.6
" C.V. 20 2 27 21 21 18 23 19 19
® ®E  [1.0~5.0[2.0~14.0{4.0~20.0| 5~25 | 6~29 | 7~43 | 7~37 | 15~65 | 18~85
5 5 ¥ 2.8 6.5 13.3 12.5 17.5 24.0 19.0 36.7 47.2
S. D. 0.8 1.9 3.3 3.2 4.3 6.7 6.0 9.2 10.7
[RA 29 30 25 2% 2 28 32 25 23
®E  |1.0~5.0[2.0~14.0[3.0~30.0] 5~26 | 6~41 | 7~56 | 7~48 | 15~66 | 18~85
. 2 ¥ 2.6 6.7 13.7 13.2 20.0 29.5 24.0 39.5 53.5
S.D. 0.8 2.0 3.7 3.3 5.3 8.2 4.3 9.0 10.9
C.V. 31 30 27 25 27 28 18 23 20
%6 |1.6~6.2(3.0~15.0(6.0~26.0) 5~27 | 8~38 | 9~54 | 10~46 | 20~50 | 20~62
4y 2.9 6.5 12.4 11.5 17.1 2.5 2.7 34.1 40.2
RuE 874 8 S. D. 0.8 1.7 3.3 3.4 4.5 6.5 6.2 6.0 7.3
C.V. 28 2 27 30 2 26 27 18 18
W [1.0~6.2(2.0~16.0{3.0~30.0] 4~28 | 6~43 | 7~57 | 7~48 | 16~66 | 15~90
T 2.9 6.7 13.2 12.6 19.5 28.5 23.7 31.6 473
2 #® i 6 S. D. 0.9 2.1 3.7 3.6 5.3 7.7 7.6 8.5 10.9
C. V. 30 31 28 28 27 27 32 23 23
B A 1 1 1 1 1 3 3 3 5
g1 Y 4 3 6 5 4 4 5 6 6
s x # Ity 2 7 7 7 7 6 6 5 3
F oy HE (1 1) (2) (2) 2) (2) (1) 2) 2)
B oK ") 6 3 3 2 2 2 2 2 2
_— #® i 7 2 2 3 3 1 1 1 1
fl R 4 3 4 4 5 7 7 4 4
¥ iy (3) (2) [§)] n [$3] [§)] 2) (1 [§1]
ZIE BFE 2(2) 3(3) 5(3) 6(3) 6(3) 5(3) 4(3) 7(3) 7(3)

¥R ROBMO () OBRFRIBERMFIOELTH S,
S.D. #¥REE, C. V. EBHEK (%),
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B4 THX/<YEHER L FYaER (cm) (FE)
Table 4 Mean seedling height and elongation of Picea glehnii MASTERS (cm) (nursery)

FIER PR
LR = ke 1980 1981 1982 1984 1985 1987 1988
B 10 3.6 8.8 16.6 8.2 17.6 9.4 18.4
il 12 2.8 6.5 11.7 7.0 15.9 13.0 22.7
sERLE Kig 10 2.9 5.3 11.0 6.5 14.7 15.2 30.5
g (hED 32 3.1 6.9 13.0 7.2 16.0 12.8 24.1
{=La 9 2.5 6.5 13.5 7.6 17.8 13.3 23.0
™ bl 5 2.1 7.5 15.7 8.3 20.5 13.2 24.1
% FlER 15 2.8 6.5 13.3 5.1 11.6 16.9 28.3
SR (ZhED) 29 2.6 6.7 13.7 6.7 15.8 15.2 26.0
LIE BFE 8 2.9 6.5 12.4 5.7 14.0 11.2 17.9
Wiy (&ED (69) 2.9 6.7 13.2 6.8 15.7 13.6 24.1

I 1984 F DR =1984 FFOER —1983 FOH R 1985 FEO{HE I =1985 FDOE R —1983 FDEHFE
1987 fEDO R = 1987 FEDER — 1986 FDHR 1988 FED(H R =1988 FEDOE R — 1986 FOH R

®R-5 3FMEMTHV=YOFYEFE

Table 5 Mean survival rate of Picea glehnii MASTERS in 3 test sites

EMBETFEE (%)
ARG i = kil 1990 1991 1992 1993 1994 1995 1996
B 9 89 89 87 87 87 87 86
il 12 90 90 89 88 88 88 88
sepvs Kk 10 80 80 78 77 76 75 75
SEEg (ZNED) | (B1) 86 86 85 84 84 84 83
R B 9 88 88 84 84 84 82 82
BB b 5 84 84 82 82 82 82 82
FIFR 15 87 87 85 82 82 80 80
S (NED) | (29) 87 87 84 83 83 81 81
ENE=] g8 8 88 88 86 86 85 84 84
£ & g (1) (68) 87 87 85 84 84 83 82
B 9 83 83 83 83 83 83 83
i 12 98 98 98 98 98 98 98
SERCE K 10 85 80 80 80 80 80 80
SEEI (ZNEE) | (31) 92 91 91 91 91 91 91
N f=t:3 9 90 90 90 90 90 90 90
o I 5 54 54 54 54 54 54 50
FR 15 94 94 94 93 93 93 91
SEE(ZNEE) | (29) 86 86 86 86 86 86 82
N HE = FFH 8 96 96 96 96 96 96 96
£z & SEHE (B (68) 89 88 88 88 88 88 87
B 9 93 89 89 89 84 84 84
il 12 97 95 95 95 90 90 90
SR Kz 10 99 99 98 98 96 96 96
SEE D) | (3L 96 95 94 94 90 90 90
&l f=1a 9 99 99 97 97 94 94 94
" B NI 5 100 98 96 96 96 96 96
FF 15 91 91 91 91 89 89 89
SEEI(NED) | (29) 95 95 93 93 92 92 92
TIIE Fg7E 8 95 95 95 95 93 93 93
£z & S (BH) (68) 96 95 94 94 91 91 91
B 9 89 87 86 86 85 85 84
il 12 95 94 94 94 92 92 92
SR Kig 10 87 86 85 85 84 84 84
SEFFONED) | (31 91 90 89 89 87 87 87
2BAEM Eh 9 92 92 91 90 90 89 87
B el 5 79 79 77 77 77 77 76
FlFR 15 91 91 90 89 88 88 87
R AN 19) (29) 89 89 88 87 87 86 85
ZrE fF7H 8 93 93 93 93 91 91 91
= & S (EED) | (68) 90 90 89 89 88 87 87
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®—6 7HxV=V 3REMOEMBITRE & EK
Table 6 Mean height and its order of Picea glehnii MASTERS in 3 test sites

+ EMAITLME (cm) BERBIELE
it g}% E e 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1990 | 1991 | 1992 | 1993 | 1994 [ 1995 | 1996
B 9 47 52 62 73 86| 102 | 119 6 6 7 7 7 7 7
e 1| 12 49 55 67 78 93| 110 127 5 5 4 4 2 2 2
K& 10 57 63 73 93 97| 17| 135 2 1 1 1 1 1 1
BN | G 51| 57 67 81| 9] 1m0 1271 @| @| @ O] O O] O
i HH 9 56 61 70 85 91| 109 | 124 3 3 3 2 3 3 4
B B bl 5 58 62 71 79 90 | 106 | 124 1 2 2 3 5 6 4
FiR 15 50| 56| 670 78 90| 107| 121 4 4 4 4 5 4 6
UMD | (29) 53] 59| 68| 8| 90f 17| 123] | W] W] @] @] @ @
ZE B¥E 8 43 49 63 76 91| 107 | 126 |(3) 7|(3) 7|(3)6[(3) 6(2) 3]|(2) 4|(2)3
£ & | FHED (68) 51 57| 67| 80| 91| 108] 125
B 9 571 77| 104| 132 156 184 | 223 4 5 4 4 5 5
— )l 12 se| 77| 99| 123 46| 179 212 6 5 6 6 6 6 6
K 10 61 830 110 | 138| 166 | 196 246 3 3 3 2 2 3 3
35 (/) (31) 571 79| 104| 130 155} 184] 225| (2) (2) @] @ @] @ (2)
WE HH 9 62| 87| 17| 143 169| 203 | 254 2 1 1 1 1 1 2
BB el 5 66 87| 112| 137| 162 203 | 288 1 1 2 3 3 1 1
FR 15 57 78| 104| 128 156 | 186 | 241 4 4 4 5 4 4 4
9 (hEH) (29) 60 82| 109) 133| 160 193 | 250 (1) | o oY) (1) (1 1)
k3l B¥E 8 50 71 95| 121f 44| 172 28| 7| 7| 7|QR 7| T{R 7[R 7
2 k| FE) (68) 57 79| 105| 130 | 156 186 | 233
B 9 55 75 97 | 119| 137 | 165 | 189 4 4 5 5 5 5
s Gl 12 53 73 99| 124 146| 177 | 201 5 5 4 3 3 3 3
Kk 10 571 78| 99| 124 147] 175 201 3 3 3 3 2 4 3
T (/BT (31 55 75 99 122 | 144} 173 | 198 (2 (1) (1) (1 (1) 6} (1)
gl B 9 59| 79| 101| 126 146| 181 | 212 2 2 2 2 3 2 2
ﬁz LAl 5 63| 83| 109 131] 149 183| 219 1 1 1 1 1 1 1
® FIR 15 52 65 82 98 113 141} 169 6 6 6 7 7 7 6
UG | (29) 56| 73] 93| m3| 1o 161] 12| | @] @ @] @] @] @
Rl BFE 8 49 64 81| 102 | 123] 148| 168 () 71 7| 7[R 6](3)6|(3)6](3)7
£ | THED (68) 55 73| 94| 16| 135 165| 192
BH 9 53 68 88| 108 | 126 150 | 177 4 5 5 5 5 5 6
st Gl 12 52| 69| 89| 109| 129 155( 181 6 4 4 4 4 4 5
s K 10 58| 75| 95| 119 138 164 | 19 3 3 3 1 1 2 3
TGO (31) 54 71 90| 112 | 131 | 157 184 | (2) (1) ml O @ (1| @
2Bt B 9 59 76 961 119] 136| 165 | 198 2 1 1 1 2 1 2
" #I 5 62] 76| 9| 113 131| 159 | 200 1 1 1 3 3 3 1
® R 15 53| 67| 85| 102 121] 146 | 180 4 6 6 6 6 6 4
Y (g (29) 56 71 90| 109| 127 154 18| (1) 03] (1| @ (2) @1
FIE BTH 8 47 62 81| 101| 121 144 189|R7|R 7[R 7| 7|B)T|(]T|B)7
£ %] THEH | 68 54| 70| 89| 109 128 154 184
o EHPIEALO () OMFRAWBHAOENLTH S,
®B-7 ThHxV=YHBEOIES EHE
Table 7 Analysis of variance for the mortality of Picea glehnii MASTERS (nursery)
1980 1981 1982 1983 1984 1985 1986 1987 1988

E R |df

MSy F |[MS| F ([MS| F [MS| F [MS| F [MS| F [MS| F [MS| F |[MS| F

T ® B M| 2|165]1.07] 3.5) 028 585! 2.87 | 27.5(0.35 |222.5|0.46 |497.0{0.70 |370.5|2.07 |292.010.50 |789.0 | L.70
DRGHAES) 4 | 43| 172 4.5 1.18| 49.0 | 2.40 | 77.8 3.35* | 487.8 | 6.19**| 713.8 | 7.16** 178.8 | 3.44* | 588.0 | 4.05**| 464.0 | 3.57*
ERABE 62| 141 12.3 20.4 23.2 78.8 99.7 52.0 145.1 130.1
& d {50, M S--E9¥LM, F--FH, % ** ***5%, 1% 0.1%KX®ETHETDH,
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4, % =

BB 5 LEEMP, ERHFOBBRONESTEE—TICRT, BE, REBD
1980~1982 FIIER B/NE <, HALMEH T, MEEHI—FEMTHBLTL 2V, HEFRIRY
EREFEOHPETTRREZ 072, ELETRFEREEMIIEMBSESD 2 VFEZCHELYE
v, 1ERED 4 BEA%RO 1983 L%, HBRMANEMCS, 1 RU0.1 BKETEER
ENEUTE, ZhREFEOHBROEMBZER /NS VWY, ERENT»izb CEMED
EERBFHRREL BoLDTHAS, L L ID0TBIMHCERREIRD S
72o

F— 812 1980~1988 EDOEMIC B T 2RO LBRMF, EHBISEIHT 2R T MBE L
BEEED 1980~1982 £ TIX LIBRMNEM, EHABMTEINTN 0.1 R KETERTH-
7eo 1 EREIBE, 2HEKBEEOHREETH 5 1984~1988 EDIEIT TR, TIBHMAE
#, EMABERT, ThZh 0.1 %XiZ0.1 %KETERETH o7z, LB TIF 1980~1988
FOTHOETHER TR o7, 20 & 5 CHMATIIAEEK T 1983 £, R TIX 1980 £
DBEMHMTEE TH 225, BB TRER TRV I L, LEBHOMEPEAROME
PEEOEZERCLAGEERRIZL TV EEZ NS,

R—8 THIVYHEHELMEREOIES EE)
Table 8 Analysis of variance for the seedling height and elongation of Picea glehnii MASTERS
(nursery)

1980 1981 1982 1984 1985 1987 1988

dfMS F j{dfMS F ([dfMS| F [df(MS| F [df{MS| F [df|MS| F |[df|MS| F

%8 H 2605 [1.047 2| 1B.5(0.03 21222.010.141 21 476.0 10.368 2| 966.5 10129 2] 1961.5 {1.230 2| 6097.5 | 0.993

TERHMAER | 4] 578 (6800 | 4 |501.5 (149567 4 [1570.3(17.604**"

2

1295.0 {11.360**% 4 | 7469.5 |14.004**4

-

1585.0 (8.502°

-

6137.5 |12.006°*

B R OB 62 858.30%| 62| 30.6\13.40° 62| 80.2|10.436** 62 | 114.0 |13.412°*¢ 62 | 533.4 [26.670* 62 | 187.6 (3.436"°| 62| 5l1.2 |5.456%

BM A EE W L0 €01 2.3 08| 18 3968 8.5 3968 | 20.0 1801 | 54.6 1801 [ 93.7

Eid f-HEE, M S--F9FEEN, F--Ffl, *, *** 1%, 0.1 %KETHERTH S,

MM HERR S N7z 1990~1996 ELIED 7 4 =V Y DEFEROSEAF 2 FE — 9 &R T,
I TRIEBMNES L TOETI.1 BKETEETHD, R, HAENLERH
TEE TRk oTz, BN TIZ 191 EDH 5 %KETHE TH 72, DI LIZERFE
DREREMEROEE —EMHE— L > TREBZDTH > T, BEIBKIZL TW7-7HD
TR, ERINLFEMCEEI NV EE 2 &5, 1996 EEERDOBERIIFEREHEO
1)1 98 % T, LFMEHTIXFND92%THY, B/NINEFREBORI 50 % T, LRMEHT
BIR)IID 76 % THo 7z,
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Table 9 Analysis of variance for the survival rate of Picea glehnii MASTERS in 3 test sites
199 1991 1992 1993 1994 1995 199

MS F MS F M S F MS F M S F M S F MS F
BOM M| 2 |2386.50{1.752 | 2661.00 | 1.833 |3275.00{2.332 | 4482.50 |3.15 | 2677.50 | 1.388 | 3065.50 |2.129 | 2813.00|1.888
SRR | 6 | 267.33(0.19 210.00 | 0.145 208.8310.15 262.83 | 0,185 259.3310.173 268.17 | 0.186 445.50 | 0.299
TERBHAER] 12 | 1362.50 | 7.557***| 1452.08 | 5.044***| 1404.33 | 7.103***| 1420.17 | 7.008%**| 1496.75 | 6.860***| 1439.83 | 6.454***| 1490.00 | 6.658***
B Py M 183 | 260.67|1.446 | 287.88|1.681" | 282.86 [1.431 | 276.19|1.363 | 308.50 [ 1.414 | 302.69|1.357 | 309.07 |1.381
B A E K 24| 180.30 .21 197.60 202.66 218.18 223.10 223.78

¥:d {-HHE, M S--FYFH, F--FME % ***5% 0.1%KECHETH S,

E B d f

F—10 i 1990~1996 £ 3 D ORI BT 2BBOH B2 T . LFEM TR T
DETIHEIMNEM, EMNGES, ThEN0.1%KETEETH- 2, BHEE SR
RPRLBIERERTHS D, L LREFEM TREMNEES 0.1 %KETEETHS
28, TEERMPNENTIE 1990,1991,1993 EEDAIZ 1 7213 5 Y AKETEHE ThH- 1. HE, W
IEVEL IR TR TOEC 1 % 7213 0.1 BKRETER T o 248, LERMAE
HTIXWNESRMEND 1995 F£2BRE, 5, 1 RU0.1%KETEETH-> 7,

®x-10 3BMEHT H V< Y EEOSEAT
Table 10 Analysis of variance for the tree height of Picea glehnii MASTERS in 3 test sites

1990 1991 1992 1993 1994 1995 19%
MS F M. S F M.S F M S F M. S F MS F M S F
+ % B #| 2| 30s¢|17 | 220|178 753 1 0.526 683 0.133 141 {0.091 469 0.213 1149 0.356
THRMAEN | 4| 1764(3.804% | 1744 [3.433* | 1431]1.95 5150 |4.432%* | 1182]0.761 | 2028 |0.922 2754 | 0.854
oMM B[ 61| 453|7.190"% 508 |5.907**% 735 |5.250°*| 1162 | 4.165°*% 1553 |4.087°*%| 2199 | 3.677***| 3226 3.641"*"
BN E K9 6 86 140 279 380 598 886
+ W B #| 2| 2859|2450 | 3714[2.171 | 5536 |1.481 | 4345 (0.743 | 7912 |1.136 | 13537 |1.489 | 68118]2.672
TIRBAAER | 4| 11673473 1711 | 3.241* 3737 | 3.516" 5844 [3.694** | 6962 | 2.749* 9094 [ 2.130 25497 3.958 *
B M| 61| 336[3.907 528 {2.901%*% 1063 | 2.820***| 1582 | 2.892*** 2533 | 3.070°**| 4270 | 3.248***| 6442 3.524**"
BHAEK 59 % 182 377 547 825 1315 1828
+ % B #| 2| 1668|1146 | 35650792 | 9201 [1.082 | 13707 |0.911 | 19204 | 0.914¢ | 21588 [0.739 | 26247[0.721
THBHAENS | 4| 1456]3.811° | 4503 | 6.875%** 8506 | 7.527*** 15040 | 9.525%**| 21021 |8.173***| 29228 | 7.058***| 36398 |5.824**
BN R M| 61| 3823505 655 [2.752°*% 1130 [2.238**| 1579 |2.094** | 2572 [2.353** | 4141 |2.369** | 6250 | 2.498°*"
BB N MK 5] 10 238 505 754 1093 1748 2502
B O¥E M| 2| 5694|225 76622 | 28.89***| 213565 | 46.85**| 380616 | 43.86** | 621813 | 63.96** { 919026 | 68.33*** 1693356 | 78.58***|
HEMALRRN | 6| 2527|1713 3166 | 1.19 5163 {1.13 6245|0720 | 9085 {0.93 | 11864 |0.88 31838 1.48
L3 | TEAMNES| 12 1462375 | 2652 | 4.70%%* | 4558 | 4.67*** | 8678 [6.02 | 9722 |4.38*** | 13450 | 3.80°** | 21550|4.06%**
BEM Py R B 183 300 (444|563 (3.28%*| 976 {2.81***| 1441 [2.69"* | 2219 [2.85*** | 3536 |2.85°**| 5306 3.00°**
BNk b6z 88 172 347 536 780 1243 1770
#id f-BHHE, M S--E5EEM, F--FfE % *, ***5%, 1%, 0.1 %Kk®TEETH3,

TEAMETRLTOREIIOVT, 2 TOETEEERAD SR M -1, 25N
Tid 1990 FE 2 fx & FHEHEIC 1 %RV 0.1 BKRKETERETH 72, 20D I & IiZBRAMEMIC X -
T, BERGVRRY, THAZYVORRCERPHIOBLURTHS 5, M &b 1990
FEP L TOBREM TR AEETEEELRAD Sh, EMECIARICEEELTD Shis

2 i L d f
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75, ~HICEBRESED SN LEEL Y, SR THERMOFBIRDSh
TWigERE 5Tz,

V¥ EE O ERE L PIEFEROBGEER -5, — 6 TAB L, 1996 FLREMT—
BEFROBY (76 %) ®INIZ, BEI—FHL 200cm), EFR2FHCH 91%) &
FHRIMES—BEY (169 cm), HEICB 1T 2 EEE L PoREREE -2, —3, —4T
#3 Lk, 1988 FEHEFE—EE Y 2.5%) BFRIIER 40.2cm, MEE17.9cm L —&B(EL,
FEE_EBICEY (19.3%) ®liZ, BB 54.6cm T—HEL, HBEE24.1cm ¢, =%&H
KW, 20X EIRE (BR) Lt VEEE (WEXR) k—ooHRASRED shi,

R & it EOFRILREFL L Uiz 12 307 2 V<V EMBART, THHOEME
TREFRUROE/MOEMSHAUOE X D bEROKRENE L, HIEHM L L CReEiEss
BREC—BRVELT, SEMOREMMT T4~ FELEOREDIEMICAE REREZASN
ol & LTw3Y, MHEOERE %S5 S R BERUIRER ORI (§4H) & JHflo
HERT (M) Tid, 8F4AL 20 F4& GFMEMBRER 10F) OBEOEMBEMICEL v
BB 2RO 1 AHIAH CREROERMOBE I, EERTTREMOEROBEIEL,
IAIH THRWER 2R L ESUEEILGERIT CRIBEE OMEMMET L, LA CEMOED
o IR, EEAT CRBOEEEZRL TWiE LT 3% 2 X 3 EOEE &
RIBZDWTHRUETW B, & 5 ZFHEES AR GUEM) © 30 FEOEERICDOWTE
WHERZRED, IHERBUOSERE LT 11~ 4 AORBKE & OBIRERR T 51817,

5. #& B

ZORBRTIBERRICOWT, W, AL b8 20oFORRICAMERD L5
B IEE L2V, k7R & SR O DB ZERSE L, RIS T3 RHEE
HiA3, WESEM T3/ EMSEES—FBR v, L EENGICERSRENRWZ i
2308, TOZLREEELHMAEBEEAECIGEIERCHS L, IRSBEEGICHEY
EZRBEUCRVI LIZE 200 LARV, L LALLM EEMRIELN OLBI T, A ¥ 50 4
DOMELLIE 40 FAET ECRE B EBRTVWB LI, ZORBRTHSBRIBENRIEH T LED
h, RECb: 2B8BBLETHS S,
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Summary

Picea glehnii MASTERS, which is distributed widely throughout Hokkaido,can be divided into six types
based on the ecological properties of their habitat (e. g., peat, serpentine, etc.). In thisstudy, provenan-
ce tests were carried out to investigate the characteristics of growth of the different types of Picea glehnii
MASTERS.

Seeds of serpentine-type Picea glehnii MASTERS were collected from compartment 113 of the Uryu
Experimental Forest (Exp. Forest) of Hokkaido University (Hokkaido Univ.) (Seiwa), compartment
177 of the Nakagawa Exp. Forest of Hokkaido Univ. (Nakagawa), and compartment 238 of the Teshio
Exp. Forest of Hokkaido Univ. (Teshio). Seeds of peat-type Picea glehnii MASTERS were collected
from compartment 181 of the Teshio District National Forest (Eirin), compartment 317 of the Uryu Exp.
Forest of Hokkaido Univ. (Dorokawa), and Higashirishiri Town, Otanedomari (Rishiri). Seeds of
andesite-type Picea glehnii MASTERS were collected from compartment 424 of the Uryu Exp. Forest of
Hokkaido Univ. ; (Moshiri). The seeds collected from these forests were grown in a nursery in Kamino-
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kuni Town for a period of 9 years from 1980. In October 1988, these seedlings grown in the nursery were
planted in the following locations: compartment 134 of the Teshio Exp. Forest of Hokkaido Univ.,
compartment 402 of the Uryu Exp. Forest of Hokkaido Univ., and compartment 1 of the Hiyama Exp.
Forest of Hokkaido Univ. At the case of planting, all the seedlings obtained from 5 to 15 mother trees
of the seven provenance were comprised in each test site, and ten seedlings were selected from each
mother tree, making a total of 680 seedlings from 68 mother trees in a test site.

Analysis of variance of the mortality of trees grown in the nursery showed that there was a significant
difference at a level of 1 or 5% between provenance from 1983 to 1988. Analysis of variance of the
survival rate of trees grown in the test sites also showed that there was a significant difference at a level
of 0.1% between provenance from 1990 to 1996. No significant difference was found between soil parent
material types for both the trees grown in the nursery and those at test sites.

Analysis of variance of the height of trees grown in the nursery showed that there was a significant
difference at a level of 0.1% between mother trees from 1980 to 1988. Analysis of variance of the tree
heights at the test sites from 1990 to 1996 showed that there was a significant difference at a level of 0.1%
in tree height between provenance and between mother trees at three test sites. No significant difference
in tree height was found between soil parent material types for both the seedlings grown in the nursery and
the trees at the three test sites.

The results indicate that survival rate and growth of trees are dependent on the provenance and have
no relationship to the soil parent material type. The largest mean tree height at the three test sites was
200 cm in 1996 (peat type, Dorokawa), and the smallest mean tree height was 169cm (andesite type,
Moshiri).



