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Effects of seed sources in University Forest in Hokkaido,
the University of Tokyo,
on survival and growth of planted trees in Picea glehnii
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BIARTE 2 T 256, MM OBREICE LT ELZ ERT 5 2 L IIBOTEETH b,
ZO7-0, MEBE TIN5 B0 ERREIITON, ZORFIED W TR AT X 8H
BMESN TS, EHRERO T — 7 05 WIHEIZIE, [BESEED & S 7-BREOHE 1 % 5841
TLONPREEEEZ SN TS (White et al., 2007), LA L, TATED L 5 % 1EHI% T,
[F— G ECAT X T OISR MY A TR LIl Lo T RENSE L RRLZENH D, DL,
Z0L ) BREOEVWPRROEFERLREILERGZHE L2 20 ThHIUL, MEMOREEE*%
[ L7-BAE A IR 2 RETH D FITEEN TS, REL Y QMOZER GRS 7
7R RE) REE LM ORI STTREE D, LAL, 2OL) REEMET 27200
R T — 213475, BN TED L) IZHREEZ T 5 XEhE Vo B@EmS T4 SN Tw
5 ETVZ v,

7 Hh T~ Y (Picea glehnii) &, + F ~ v (Adbies sachalinensis), T < (Picea
Jezoensis) & & b2, JLHEEDOSILRTH AR T 2 EELEEH TH L, TH <V, b
K= Reh F<Y (Larix kaempferi) & 7% b SEELEMRBHETH Y, BE, 400 RO
BESEN SO~ LG ER I N TS, —F, ThHZVy<viL, Jok, @il BE 18
WA E OB TS T TR Z TR T 5720 (FEl) , 1943), $FA6H & Al O BRET AT —
BHLBZVOPLLA—KINTH S,

FEEMBETH LT 7~y T, 12 EORKKERNICHR T AR % 72 i E
HAThI, WK O E B IC B 2 MEREN T EH N TS (LS, 1973; JUk - %
A6, 1975; [, 1975; 5565 , 1988; i35 5 , 2001; JIES , 1997), TN 6 DO—EDOIIEIZ L -
T, PREZIURAE B L CHED R 2 8723 ), BB E L) b %)
BEWZ e (M, 1975), MFEROFEPIERE, 5 ORI, FREERE L 20 FEOBEIZAD
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MM H 528 (GRAES , 1988) 7 &S M &, BRI IR 2 B8 2 72 s i o Ay
BENIIEE IR LEVRH L LEZ LN T WD,

THIVTTEBFRHOLES 4 7128 - CTHEWNIC, BHR, RCaEHR, KLKEEHR,
WS, HEHR, KEHRD 6 DORMIZTT SN TWAS (il , 1943), RE#MOTIES
A TWRAZTT BN WTIL, BREHATERLRIBEOH RO EIIMO T3S £ T2 T L
WEMZH B &3 2888 (W, 1975; AU - 5646, 1975) & EFERPHERE I HIESM R R 28R
R TEDL S LW ETA/HELBHEN TS (THES, 1998), 72, HEHOEHIZOW
T, BESEIERESEICERTREDSS L &) @RI T2 HE Gui s,
1973; Fuld - SAE , 1975; BIH , 1975; £ S |, 1990; i 5 , 2001) b %\ 25, FEHER & kAL
WOREIIZHE» ZWET2HMELH D (RIES , 1988; FHiES , 1997), TS 1 7L
IZOWTO—H L72EHIIE STV,

BORKF KBRS AR e R B AL E R (LUF, EWN) Tk, BAET 5858
3fE (M=, TUvY, THALYRY) OBEGHNREELEZIET A2 2 EREAME LT,
HEMRNICHAT 2MEEIC L 2BER7 0 — Y BRER (M F~y) REEEFA (ZV~<Y, 77
I Y) ORI LT A A CHARZER L, EEARNOREDRH R RKKTEH 05 B 7
FINOAEE T > T\ b,

HERIZBIUT A7 4T~ OEMRIE 1945 SEICHE S 1, 2005 4 F CTo @SR EAE LA E
752ha IZF ATV S (REKRFERFEEEF A GRHAIT SR EE A, 2007), TH V<Y D
PAfidh & L Cld, 1955 412 8 MRIEiB Ak (25 690m) 25BRMEE (No.4511) & LCiRESh
Twb (REKRFRFREEFA GRS URR I EEE R, 2007) 2035, IIEEEICRE S
NTWEEHEARIRIC LT, 9T LR (R 1,080m) < 13 AIEOEH (B 730m)
5 QAT N, BHRICHWONTE /2, 4, THZYV Y O@EKIE, FLF o RRE
255540 L 3 WERESIHR L TN T D2, ThE THREMOENICE o T, 20X ) BREHTIC
FERR S NTAER O AR BEDN R 2 D0 &) PIEBET SN 2 e 357 , BAEORFEHAYE Y
LOPED, Fl, BRED L) IHTFEERT 2EPE Vo2 AFHIEE > T,

EHEOE, THZUYYOELRRMEMLTH D 8 IR L 9 MBEEDOTEE & H W= &FH4 7
DM, [F UBRAEHC RS A RS B AE R R & WV CRE SN RRIRE kR & 502, fiEk
EARD AT & RS — MU N OBRFEHE TR % 2 0 E 2 MG L7, £ LT, IO O
EhS, HERICBITL5BOT I~y OFRM A2V TETE L7,

MHETE

REHOBE

RIFFECH R E L-ERAE I, 25 690m (ZfiE S % 8 MRt (DUF, 8 AkHEE) LiZE
1,080m 27 iE 3 5 9 MR KL (LT, 9MIEE) o2 »Hith s (K- 1), SHIENIK
7 <Y OBEHRTH Y, INBEoOZFET A<y, <Y, Frh o, b
R ORZHARTH %,

AT &R EF
AWFZE I, 8 MRBEEERE T 2 1996 412 33 Mkt a/NE (DA, 33-a & §%) & b/hgE (33-bl)
TR L 72 2 7 Brooshkdth & 9 MRBERBERE T % 1997 4F12 33 ARHE b /NFE (33-b2) & ¢/ (33-¢)
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Figure 1. Location of the seed sources in compartment No. 8 and 9, the plantations, and the progeny-testing
plot used in this study. Closed circles with serial numbers represent the candidate seed source
populations of Picea glehnii except for compartment No. 8 and 9.

R L 722 7 BT O @M O &5 4 r TSk AT S L Lz (-1, £- 1), b
ORI TS KLEER FICAE T S SIS W, SRS 10 FRh 5%
10 RO RS 2> & 3748 L 72 R AT % F QI (B2 230m) THB LD THD, L
7o, BEORYIEHLE LT, FHMEHLIEERETLLDOER->TwLEEZ LN
5o ZiEkkHicix, 18/ BHIx 617, 2mif@) #1770y b LT, 770y + (&F&
126 fifk) ZEZICHIL L, AR E Lz (E- D,

F— 1 FBFETHRE Lk & AKE RO
Table 1. Description of the plantation and the progeny-testing plot used in this study.

AT RHE % (m) L EeR(ENES~ PRAG THi#% (ha) T AR
T 33-a 440 126 8 Pkt 6.45 6,860
33-bl 430 126 8 PRIk 2.63 3,920
33-b2 430 126 9 FRPE 0.97 1,110
33-c 440 126 9 RPE 1.21 1,560
KAHTERK 58-a 400 1,189 8 FRBE 0.90 1,189
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F7RWGETIE, 8 ARILRE & O ARILRE O BRI HI SEA 1 & VT, 2004 4 9 12 % 400m &
58 FRPF a /NI RRSE L 72 I FMUEM (BUERHE No.1068)  (BUIT ARSI bt s A d B2 WFJE LI
BB, 2007) bHRAAMNGRE L (F- Do ZORRMENRDS, SRR KB -
MiET 5. RIVREMRTIE, SHIELSHIX 7 B8, IS IX 5 BB 2 &EZEL, HEIZBWT
1999 4 5 HICHERE - TR L7212, 2004 4E 9 A2 6 AW (FRBHZO &/ 100 &) % HAR
22 (2m [HRE) TR L 720 SEAEILEMENCEE L ICR 220077 AF v 7 F 5% DT,
TR R2o7ay s (1 70y 7122%4 x255]= 100 &) (25T CTHEFEZ SN TWS,

T — 2 DINE LR

Ekih

2010 SEDEEMRIEBZICEMAEOAFEFLEE L 2o Ty N TEDEFRERTEOEE I
BAER, TR SRR FHA S, Tuy b RS UV ARRE T A RILERREETVEH
W, EFEICRIZTREOBEZ R, BT IVICHO NS LB IHAAR I £ L,
FERI U logit & V720 AEFEEARIC DOV T, 8m Dl E VT 2010 ED B EHAR T L 72K
FLE 2009 FEORCRMIATET L7z oM e & W58 L7z TG AT S 2 OB E TR & 72 ki,
RN R LI L7z BHEL T2 I3EOBREMZRERL-BoBmEE LT, 1996 Fili3
O 8 FRPEHE 1L 2009 4EFE DB, 1997 4EHEH D 9 MIEFE L 2010 SEFEOBIE & W72 BB, &
FRMOUTOXETIE, IhS50MHEE 13 ELBORE & FILT 5, FMEMbAY 13 F4EROBEIZ
BT BT 472010, FREmE SEAmEFHBEKRT, 7oy 25 0 FashEe L2
BLiE 7 BT 2 4T 5 720

RERTEM

WACHEMR T, ERERTO 2004 4, EREZ O 2006 4, 2007 47, 2009 4 O ERIEZICE
TBROETE, B, RITEr 2N Lz, Sk & IZIZRERC, 7ay 7 ZTE o 2009 45
RGO LR LK OE G ZISEE, Wl L HALEY, Tav 27 0 Fa5RET5
— ARG ET IV 2 T, BRI TREBOZEZH 72 ETVITHWISELEE
ETIHEGAICHED & L, SRR logit & V72,

KIZ, 2009 FEDE B L ORITEIIK 3 2 BFRAEH & BB ORRZH L7201, FEH L&
BEFHHET, 70y 7 %270 ¥ a5RE S5 i EGHGH 21T o 720

I, 2009 SFHEREICAL L T2 2 51, BE S RTEo 2N ENIIonTHRY
7o) TIEPRAEB & K 72,

nB, INSETOMEHRNIZIE, Rver2.9.2 (R Development Core Team, 2009) % F\v:7z,

S & RRREMZ AV -I2H

RIFZE T, A& KARREROW %2 HWT, FA—ILR TOFRMEMOENHT H T~
TR DL L RRICRITTREZ Tz, ST, B2 23RO % [ —F%
3T ICAEE L 72 b DR SN h o F2rzi, —4EEW TR —MPEICRRE S Rz skt 2 3
ERRE LGRY, ST & CEmA Y Zhen 2 oTo®E L7,

7= ZIRITCIE, BUEOBE I BT R &89, Mk IcRE LR 26 2 5 2 & Thidk
HEDENFEE LIze ZUEBESBROMTIZ, 70y bS50 FasiE, Sk iR 128
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Aihte 2 & T, MFMAF —THR W L OFELERE L 72,

S HIIARWIZE T, SRR & T N RE T2 HUY , W — R | R R LA L 72 ki
EMRIZOVTHFELITV, FRROBMBOME LR I N—F252 L L Lze RERBREKRIZEW
T, ZIRESBOITE Y, 70y 7% 5 2 A58, 882 3HERE L CllAait
LT, B X B EWZ L 72,

HBR

Sk
PR & S L IS A BRSO Oy MEISEE E - 2 1R, S KB EERD
SEIOMEIL 33-a T 98.4%, 33-bl T94.4%, 9 MRILET 33-b2 T99.2%, 33-c TI952% & V3 Ld
E L, SHMIEE L O MBEEDTFIEIZFNEN964% & 972% THh - 720 —ALMIBIREGE T
WVOFRENS, EFRFFEEBOZELZ T LW LA RENz (p = 0.999),
PRAGHL & dpkHh &L IS AR o T a Y N EEEIE, 8 MREEEE S 33-a T 277.9cm, 33-bl T
246.0cm, 9 MRIEEE 1% 33-b2 T277.5cm, 33-c T2345cm TH 1, SMUEE & 9 MR E D F-
HEIZFN 2, 262.0cm 1% 256.0cm Tho7- (FE-2),

F-2 BRI LCHTEFRE 13 FEROBEO 7Ty b FIE & RERE
Table 2. Survival rate and the average and the standard deviation of 13-year
height of planted trees in each plantation.

TRAG Hy TEAH HAEE (%) 13 fFAEREOBE (cm)

8 FRIE 33-a 98.4 2779 = 94.6
33-bl 94.4 246.0 = 82.6
S 96.4 262.0 = 88.6

9 AREE 33-b2 99.2 2775 = 932
33-c 95.2 2345 = 101.1
Fy 97.2 256.0 = 972

TICELE AT OFER, A SR TH B RN SN 7ehs, SR TR B
RO LN Lotz (F-3),

F- 3 EMHIC BB 13 FEREOBE I T 25 & SR ORI R, Ty afRE LTS
= N S ARV AR
Table 3. Effects of seed source and plantation on 13-year height of planted trees in plantations.
Plot is used as a random effect in the two-way ANOVA model.

ST HHE R FI T F i pfA
TRAE Hb 1 4089 4089 0.474 0.492
JERRH 2 170104 85052 9.853 <0.001*#*

272 463 3996704 8632

Significance level : ***p < 0.001

FRORA R E B A | 124, 107-118 (2011)
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Table 4. Survival rate and the average and the standard deviation of height and root collar diameter of

planted trees in the progeny-testing plot.

PRFi R HH A B (em)  BULEE (mm)
8 MRHE S8-4 100 85.0 993 £ 21.4 242 £ 45
S8-B 100 75.0 86.7 £ 20.7 22.0 £ 43
S8-G 100 84.0 91.0 = 24.9 23.0 £ 42
S8-15 100 97.0 96.9 = 24.6 239 £42
S8-16 100 92.0 90.6 = 27.8 232 £49
S8-17 100 76.0 87.1 =225 22.6 £ 5.0
S8-31 100 65.0 89.8 = 29.1 24.1 £ 5.6
BR=] 100 82.0 91.6 £ 24.4 233 £ 4.7
9 FE S9-8 100 89.0 84.6 = 31.0 232 £49
S9-9 89 83.1 78.1 £ 23.4 23.5 £ 48
S9-14 100 87.0 93.4 £ 25.2 24.1 £ 49
S9-15 100 88.0 89.3 + 232 24.0 = 4.0
S9-16 100 86.0 92.6 = 25.5 252 £ 4.6
B s] 97.8 86.6 87.6 = 25.7 24.0 £ 4.6
-5 WA BB L BUTEI AR L B OME. 7 > ¥ ARE LT7 0y 7 R0,

Table 5. Effects of seed source and mother tree on height and root collar diameter of planted trees in the

progeny-testing plot. Block is used as a random effect in the two-way ANOVA model.

DB 2R H FHEE GRS Ff# p i
B PRAE 1 947 947 1.774 0.183
520) 9 24870 2763 5.17 <0.001***
P 954 509384 534
LISt PRAEH 1 543 543 2.659 0.103
{520) 9 575.5 63.9 3.13 0.001**
W= 954 19489.2 20.4

Significance level : ***p <0.001, **p <0.01

RICIRE

Tl 2 & ORI E EFEE R - 41078 T. WINORE S BAEFEREELZ/RL, 8 HILETIX
65.0% 25 97.0% OFIFH T35 82.0%, 9 MRILE TIL 83.1% 25 89.0% DFiH T4 86.6% &
70, FRHEHICE ZEFROEIIFEDONL o7 (p = 0.144),

BE EICREICDOWT AL L, S MILE O E OFIHME L 86.7cm 4 5 99.3cm D FiFH T
91.6cm, 9 #RILE L 78.1cm 2> 5 93.4cm D #i T3 87.6cm, 8 MRILEE DRITE D FIE X
22.0mm 7> 5 24.2mm OHiFHTF 23.3mm, 9 FRPEEDOIRICE L 23.2mm 2> 5 25.2mm O i
TH¥IH24.0mm THh o7z, ZICELES ST OREE, BE L RTEOWM T OILEIZB T,
B CIIERELEZSRD SN, REMMICEELZTRD N2, o7 (K- 5),
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Figure 2. Trends of average of height and root collar diameter for each seed source. Error bars represent
standard errors.

PRI 2 & 0 2004 4E2 5 2009 4FE F CTOBE L ARITCREICHE T S BEESEOER K- 212
Yo BN 2006 4 TIL 9 ARILEED, 2009 4F- Tl 8 MRILEE DFIB E 255 <, ML O BAS
RO OLNTN, FOBENIDOTNTH o7z, T2, MIUBETIRIOL ) LEBIRDO SN h o
720

ETORB LR L LT, Spearmann O M AHBIRE % 7285, BHE Tt 2004 4F &
2009 4, 2006 4F & 2009 4F, RITETIE 2004 4F & 2009 SEOR % BT, £ TOREFEOME
FOMICHBERFRMEPRD LNz (- 6),

F— 6 WRBUEHROEE & RTTEICE T 2 F M. Spermann O NEAAHBIFREZ 77§ o
Table 6. Time-series correlations in tree hrights and root collar diameters in a progeny-testing plot. Numbers
refer as the Spearmann correlation coefficients.

2006 4 2007 4 2009 4
T 2004 4¢ 0.942%*** 0.594* 0.392n.s.
2006 4 - 0.648* 0.417n.s.
2007 4F - - 0.867%**
AL 2004 4 0.818%** 0.762%* 0.301n.s.
2006 4% - 0.979%** 0.622%*
2007 4¢ - - 0.741%**

Significance level: ***p < 0.001, ** p <0.01, *p < 0.05, n.s. p > 0.05 (not significant).
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REMOEVIPEFERRICRIFTZE

ARHFSE TR 723G b i & IREBEMR O 1E 2 21 430-440m & 400m TH h, HEKT
BT HI< Y 0F L EoBEEIHEIAMAL Thiv, ZRUICH20h 5T, WL muwATRT
RKaeplL, FHHOFELREZIRO SN Doz, 7LV Y FEERO S AEFFRITMO
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ERIZBWTLEOLNTEY (JIHES, 1997, TS, 1998), TOAEFROEIW ZIZHAE
LaVWEECHIELCERSNTELZEIMRIND, 7A vV idEl, B, eirs 2
EORELWEBICRE AR LA KT A2 EANE DO TWED, —fKIZ, B L\ BB
O T HEMZIZRL P BRI T 2 L AFENE VI ENRL 0, WTIIZLTH, AfFFEIID
WTIE, A RELAERT CIIEBIC I S FICENT &2 5, 8 400m (T A
TLEEIIEVWTNORBEHTOME RV EEZ b7z,

ﬁﬁﬁnfﬂ%wmﬂiﬂﬂwﬂfﬁ& A7, EHEKLEBO 2 EETH LA, IS IERIMED
AFRHBEIIIEEY RIZLTB ST, Eduiis© 3 Mo HERH (RR, IehtE, L)
WCHEET DR % 3 # T CAFIEZ L, OB II L7235 TLHES (1998) D
F&—H L7, Kayama et al. (2005) 1%, HCE & @Bk tigEs AnZZHMICBWT, =
<Y, THITVU<y, d—av)xkvb (P abies) D3MEEFERLTCHEZLBKL, =V~
LI—u vy Sk TR T CEFTIHESRBO S ND, THIZ <Y TIEIEHETHHE
A TIE L FREICREST S 2 L 2R L. SO, ISR L CHEL W #EISEE ) 2 o
T H I O AR RIET D REIZEICBWT, jﬂﬁ@&%&éﬁéi&%‘i@kﬁﬁ@)ﬂi%b:%ﬁ
BOONLDPo72DF, 2D L) REFFEIFEL TCVWLHDLHERIND, KHE (2002) |
BEFFIFFE CRUEAY & v & S N2 IRUE M A3 R B IR - THAi L, IR ETHRE NI
RN 720, WERUE T O M 722 75745 DR 0 23138 & s o 58D H#E L v 2 & = 55 LT
Who DLEOFERENS, BEICIZIZF— L AT D L) REERO T T~ ik ST
&, RO HOZEBIIZE L 2T LnEEZ LN,

THIIIZOWTI, E%F‘ﬂﬁmﬁ‘ﬁ PRRBORRICHEL 52 5568 %9) Thoul
EOMAENRDH5H I ENMESNT WS, EELBEOMICEOHBEAFED H-ME (1975)

T, HREH O 280m 75 1 140m kﬂhaf“( TN I00m L o TWb, —F, K
Fge CTHE L 7-%FE > 690m (8 #kFE) & 1,080m (9 #k¥F) T&H 1, HEE 134 400m TH 5,
AT TH- BB A& bE, B|E (1975) OF—% 09 H 600m 75 1,100m O pHoFE 1
EHOARLTH ) ML CHESEHEEOMOMME &L 572825, FRERMMBITFRO N LD 72

(Pearson OMBIMRE r = 028, p = 0.548), L7:H>C, IREEHEIZHZSRIFIE, EHIES

DB/ S W EEZ BNz,

L2L, EES (1990) MM OEEZEN 600m BETH - 7-DIZL b5, ik
EOHPMEESEL ) DRREORENAEEIEKT L2 LTV, {E’ﬂ"%% (1990) SHW7-
Tl RE LI AE 5 740m & INTEM T (1,350m, 1,459m) O£ TH D, DI b, TR T
DOWTEERIE, RIFZERMMOWTE & (LRE R BILEFTH 5o HMBEFRAIEOMTATIE, DT
i LWIRBLIC R o CW A I EPMHLNTEY (BR, 1997), ILTHERIIMOER & I8R5 54
ERIL 5 TV DR E Z b b,

uLa) ZL XY, RHEBOERENKEL VA, VI, INEfEOKRLERLE T %

WAEIZIE, KRBT OBREICRIZTESOZEIT/N I W RSN,

SHROFET

bR L7z & 902, HERATIEERL 600 205 1,100m O#HiFHTH UL, FEEEH500m TH
D, WEMEOBEILEM 2 &L 2 n2oll, MHRES 2 RFICEERT H2LE I hVwEER LD,
72721, KAES (1988) 13 84F/E & 20 SEATIZEMM DIARLAE L S EB T2 2 L 2R L C
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W,

KIFFIZBWT Y, B RAROWHIZOWT, FAF AT 2004 48 & 5 HGHI5E4E O 2009
FOMTIEIAEBERERMEE P o2 h s (F-6), 4%, EHOFZEINTL L5
BIETET, kL HEPLETH D,

TRk L L CTHWTE 72 8 MIEORIEARILEEFRL CTBY, SHBOT TV~ YR §
RERDVLEDND Do KL TIE, F7-ffEREE LT, 1) BIOFRMAE F 128 L TH
AR S ORIEZ 4T ) Yh, 2) REBEREAROBEER - ICX 2T 2T 255
D2DFITFTHEZTHIZV,

RN Z RS A6, BIHIIRKIRBICER D Z L1242 575, KM TIEEE 4 XHV)
BVEHTORERMENZ EDFELE MY B TH S P glauca THESNTWAS (O Connell
et al., 2006), Goto et al. (2009) I FHEBEMRAZEEL, 7H U~V EFHOBRILHEME &
WEFARTV L, T LD L, EERNIIIMEERES A XD0VNE R ERDPEIEL TREH, 4
[FIERAE L 72 2 I DA S EEREET 4 A0SR & R ERPHEET 5. TNOH 2 EROFEW
JEIZAEB & (K- 1), FEES (1990) 2SR E L7z 1 MBEO ILITEEM (No.l, 1Z% 1,400m
FE), 11 HBEO K ILEEHER] (No.2, 125 890m), 13 HHE0EEN (No.3, i 730m),
TP HAER (No.d4, 1= 620m), w5 340m @ 25 #FF (No.5) & 27 #¥E (No.6) »k
DB AR T, 37 MRIEDERCESERE (No.7, B 370m) & 7% %,

ZoHL, INTEHEHIRE T AEEINMEV LI, KREOREFEVW &5 (E#ES,
1990), WEMRICHEET L2 DIEZ Y TIER v, LoD >T, 8 LWERFEMEER & LTk, 134
PEE THRIEORMER, 9 ML, 11 AKIE, 27 AREE, 25 ML KINEEMER, 37 HRIEDIERS
EFOTONEZONL, TIT, MEMEEEZ DL, BHTIEHAGTLIHEID V012,
BETEPOEPFZEL TBY, ABEVPHBEWESICTE L (BEE, B8, 2 50Rbo
)5, 13 MIEORIEMIIM L T, BROEHEIMRNZ EHHS D% 5T 5 (Goto
et al., 2009), Z 0, BEOFHEMO TEIAE T 5 7 HRIEOBIENILEE LM D
T (Goto et al.,2009), FHEMOPTIHILENIKE HREMATH 2720, SHOT H T~ HFRiE
Wi s L CTHEZEE R SN,

WIS, EHERNTEEER AL ERL, BEAL 70— RERTHRET 256
EZ Do THIIIIIIBWTYH, MOMERTE L FEE, RHREIENEELEKL, 215
WL BHERT 0 — VRERZBRETIUL, RUEOBESHEINSL I LATRENTWDS (R
H,2000), ZLAEOHE, 70— CRHEREICIE 25 2 49 Ol 7 a— Y Hws RS (RE-
B ,1991) 0 L7255 C, EBAND S REEBRMEAELEIRKT 256, IWEMfEOER % RV
7o BT, AN A AORE R bk L7z 7 €025, BREE S E_RCEREERBRESENT
BY, REOBRWIZEERMEGEL 50 MERERLL, BEAMAGEHVCr o— VHRER %%
ET b FLT, BEED»SHETEEIMTONS L) IR o725, BTREE FBHEEX WHMT
ORWHHEOREZFML7: LTREZ 0 — 2 RA L, &EMI230 70— U RBREO#H SRR
R & LT TEDON DD R THLEEZ BN D,

A

AWEZ D B I2H 720, WROKAIHEEFEE R OB B OB 34 2 EE 2> Tz
27z FEIZ, FETERINB L UTHREIC BT 2 HIROF R TI/NERES, ZHE, k&, o
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Summary

Afforestation with Picea glehnii began in 1945 in the University Forest in Hokkaido, the
University of Tokyo. The P. glehnii plantations covered a total area of 752 ha by 2005. Several
seed sources, including a swamp forest in compartment No. 8 at 690 m. (comp. no. §) and a
mixed forest in compartment No. 9 at 1,080 m. (comp. no. 9), were used for P. glehnii plantations.
However, we have not previously evaluated the effects of the seed source on survival and the
growth of planted trees. In this study, we investigated the survival and growth of planted trees in
both plantations and in a progeny-testing plot derived from two seed sources. We selected two
plantations in compartment No. 33 (430440 m.) to test the two seed sources (comp. nos. 8 and
9). We investigated survival and height of 126 trees (18 trees x 7 plots) per plantation in 2010. A
progeny-testing plot was established in 2004 with progeny derived from seven mother trees in
comp. no. 8 and five mother trees in comp. no. 9. We measured survival, height, and root collar

FRORA R E B A | 124, 107-118 (2011)



118 ®iE 5

diameter for 700 trees derived from comp. no. 8 and 489 trees derived from comp. no. 9 in 2004,
2006, 2007, and 2009. Survival rates of planted trees in both plantations and the progeny-testing
plot are generally high in regardless of seed source. To examine the effects within the plantation,
we performed a two-way ANOVA, with 13-year height as response variable, seed source and
plantation as explanatory factors and plot as random effect. Similarly, a two-way ANOVA, with
height and root collar diameter in 2009 as response variables, seed source and mother tree as
explanatory variables and block as random effect was applied to the data from the progeny-
testing plot. Despite significant differences in soil-type and altitude between the seed sources,
seed source did not affect the growth of planted trees in the plantation or the progeny-testing plot.
Considering the findings of this study, together with previous studies, natural populations of P,
glehnii that have large population sizes and allow for efficient seed collection, except in alpine
areas, are recommended as possible seed production areas in the future.

Key words: afforestation, altitude, Picea glehnii, swamp, two-way ANOVA



