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FKIRBALHE D A F ATMIC B THEK S K% 3 20802 L, Mo oTuRbi & b L~ R EE L FHE~D
DREOWREWES I L7z, W ERIM—KREEREE, 6 HERH TLIOHBOEN D S, M LM — KR E R
B B, BE, ERE, HHEA~OSEEIR 6 NEROPH TENEN6LT%, 27.3%, 3.0%, 3.0%TH-o7z. FKHDASWIUE
1 #000.66) 2R LMK T, BAOHDEEDPEAD 272 (54%) o OB CIEPUR L HI20.74~0802 7R L, B~D5

S THAEAEROKRE W TG 2RI IUE, TURILBAVN 8 I SHEEA RE & A A~ O 5 FESE AR B A5R20
Lz PLofitd by, eI EERZREL, WRREINT A EE2 5Nz, IRILEA 0T HEIC L5 &
IIHDHEEEMRD I LIS L o THIKEANO SRR B HHF L A S BRI EMHIT 2 2 8 TEH L EZ LN

Yoshiyuki Inagaki, Kyotaro Noguchi, Shinji Kaneko, Toru Hashimoto, and Satoru Miura : Biomass allocation to leaves,
stems and reproductive organs in Japanese cedar plantations with different stand densities. Japanese Journal of Forest Envi-
ronment 53:23-29, 2011.

Aboveground net primary production and its allocation to different organs were evaluated along the gradient of stand density in
three thinned and three control plots at a Japanese cedar plantation in northern Ibaraki Prefecture. The aboveground net primary pro-
duction rate after thinning differed 1.9-fold among six study plots. The mean biomass allocations to stems, leaves, cones, and male
flowers for the six plots were 64.7%, 27.3%, 3.0% and 3.0%, respectively. The plot with the lowest relative yield index had lower al-
location to stems (54%). Two other thinned plots had higher allocation to stems (71-72%). Allocation to stems in the unthinned plots
had intermediate values (61-67%). By excluding one control plot with high male flower production, allocation to male flowers was
higher where the relative yield index was lower. These results suggest that strong thinning promotes allocation to male flowers but
not to stems, and that stand density should be maintained at a certain level as the relative yield index is 0.75 to maintain allocation to

stems and inhibit increase in male flower production.
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WA, ZL OADAFRL /) XOWMHEICHRE S TBY,
A X OICHIEDFEFH N 72485 (22,860f FITET 5 L g &
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B, INE TICHMERHRITED N TR W (AFHKT
AEE S, 1996 5 K3, 2000 ; % 52003, &/ FHTIX
AR - 7R, 1993 HTE S, 2008). A EDMEIEAFEIZIE,
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T, FREDAFATHIZBNT, FBANOZFATLHIC
SHRX & FRX % 2NN 3 pPRE L. MR &
KICBITBUARREOEEZMH LT, IAEEDOE N ETE,
W, B ENOGEEROWBRT WL 2L,

2. AEMETE

21 BAEM

AHFZE TR IR IRBAE BB AL 1L EA PR 32ARTE L2 /N CR 3%
BRI TR D) 2 B AR & L 7 (B it R E210—
270 m)o BBRHEIZR DTV T A & A B N BT
36° 364" N, 140° 195" E, BEE95 m)ZB1F A48 FH AR
13125C, #FEBKE121,339 mmT D o 72 (1979~20004)
HERB T IRE NG A T 2 BB O IR ORI E§
5$#92.3 ha?/NUEEAERHL & GBS BEEE S A A& SRS
He Ulco NIBGERERHERNE T 52 & S8 551219654
R S N7z AF ATTHRDSH 1 hadfi L, SHE 3T
T R IHREILTE MDA T B AWFETILUIE
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DRI 394EE T dH o 720 20034E12 F 12/ iR ER L Y
DAFXF ATH(1ha)icBWT, MRT255% DN K% RIFT
LT ERBAEE UTHYARZE POIEIRT MR AT/
(P 5, 2009). 20034E12H ISR 1, 2, 3BV,
ENENMTET27.1%, 34.9%, 198% D K%L 720
HBR U 7o AR 3 BRI U Az P HRIX & R L 7B
Bt B AXF NTARTIZBIME R FEM L 2o 720

22 BRE

PR AOELRL0 ecmBl L0 AFI22WT20034F 3 AiCE
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L7ze 2 BOWMEMEOYRIZAERT B EEICOWT, B
WIEHEE (@ m 2 yr) ZEH L7 2004~20084E D kD
WS WEEROREIC DWW TIZ2008I0 £ 2 HAIC D
WO, SEEMOMMEZAENB L, MK L SRIX T,
VAREEPKEL AR T0BEED, FERIZOVWTLIRE
BRI L 720 TREFNOWEX CHES EMIsEE 3
TOfEE LA E L(6674Rha M%), ZhsokEe
EEAOBIME A Lz, HEK 2 TBEAR 144
CThotzlzd, T_TOERIZOWTER L,

2.3 UA—4E

20034 3 Hic EEFAEX 1 rETICo & 30 ¥ — b
Z v 7 (FAOEEACS m) ZRELL V¥ —T7+—0%
20034E 6 H 25200845 6 H T 5 4EM, BEHE LTAHIC
1EORECTHIL, AFOEFEIFHIRII LR
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WEL/ze ) F—T4—=NERE B, HAE, BRE, Foflu
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HESNTEOREFEERFF LI LY, BEESPLEDE
EREEETHIENTE L, B, BMER T, BFEkD
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£-1. AEXOMIHE
Table 1. Stand characteristics of the study plots

- *HRIX 1 SHRX2 *THRIX3 EIE{ES| k2 fitkIx 3 S HERIX 54
- Control- Control- Control- Thinned-  Thinned-  Thinned- Control Thinned Thinned
. 1 2 3 1 2 3 Mean Mean /Control
I b EL Relative yield index
2002 0.86 0.87 0.91 0.89 0.82 0.83 0.88 0.85
2003 Before thinning 0.87 0.87 0.91 0.90 0.82 0.85 0.88 0.86
2003 After thinning 0.87 0.87 0.91 0.78 0.66 0.74 0.88 0.72
2008 0.87 0.90 0.92 0.81 0.68 0.78 0.90 0.76
SR tree density (trees hat)
2002 1867 1600 1822 1911 1200 1467 1763 1526 0.87
2003 Before thinning 1867 1600 1822 1911 1200 1467 1763 1526 0.87
2003 After thinning 1867 1600 1822 1111 622 889 1763 874 0.50
2008 1733 1556 1600 1067 622 889 1630 859 0.53
SEHIHE Mean tree height (m)
2002 16.0 18.4 19.1 17.4 19.2 17.7 17.8 18.1 1.01
2003 Before thinning 16.5 18.6 19.4 18.1 19.5 18.3 18.2 18.6 1.02
2003 After thinning 16.5 18.6 19.4 18.9 20.4 19.2 18.2 19.5 1.08
2008 17.6 20.6 21.9 20.5 21.6 21.4 20.0 21.2 1.06
SEH N R Mean DBH (em)
2002 17.3 18.7 21.0 18.1 21.0 20.2 19.0 19.8 1.04
2003 Before thinning 17.5 19.0 21.3 18.5 21.6 20.3 19.3 20.1 1.04
2003 After thinning 17.5 19.0 21.3 20.4 24.3 23.6 19.3 22.8 1.18
2008 19.2 20.6 24.1 23.2 26.7 26.1 21.3 25.3 1.19
R Stem volume (m? ha't)
2002 413 443 674 513 444 444 510 467 0.92
2003 Before thinning 436 461 703 549 455 480 534 495 0.93
2003 After thinning 436 461 703 400 296 385 534 360 0.68
2008 524 581 861 532 373 517 656 474 Q.72

AR AHF MM T # %R 3, DBH 10 cm L LMK > W TER L 720
*Trees were measured at the end of growing season of the year. Trees over 10 cm in DBH were measured.

R-2. 2004-2008F - B 2B L PWSEROER R
Table 2. Annual increment of tree height and diameter at breast height from 2004 to 2008 in the study plots

HRED  HRXK2 R3S BEMERK1 O MRK2 M3 dEEK FRX 54
ik Control- Control- Control- Thinned- Thinned- Thinned- Control Thinned Thinned
1 2 3 1 2 3 Mean Mean /Control
4fE#E All trees™!
EAEL trees / 225 m? 38 34 36 24 14 20 36 19 0.54
DBH (cm) 0.31 0.32 0.35 0.50 0.48 0.49 0.33 0.49 1.49
Height (cm) 25 37 36 29 24 43 33 32 0.97
Height/DBH 81 115 103 58 50 88 100 65 0.66
57 15 8K 15 tall trees®2
DBH (cm) 0.48 0.46 0.51 0.62 0.48 0.55 0.48 0.55 1.14
Height (cm) 33 38 39 30 24 45 37 33 0.89
Height/DBH (cm/cm) 69 82 77 48 50 81 76 60 0.78

*IDBH 10 cmBL EOMAEIZ DO WTENN L 7z, *SRARK N OB S LA 15 AIC O WTEH L 72,
*1Trees over 10 cm in DBH were measured. **The top 15 tallest trees in each study plot were measured.

KEWEHEZR L7z WAV S WHEX 2 TlEfbo v/ FHELRL, BEREEDIK & WIE ERE R S
MUK & ) SRS REA N E Doz WADS Q0101 AFHK  NBMHAZIRL 72 ABFEORR D ZThHOMALEEGNT
2B THE 2 B % J20E L 7o M (RECT62% D HRE)  Hb. — I, MK o THRIKEEZEL L 2w %
TILEE OB RET20%) LI L CHERES IR S 25N TBY (K, 1968), MEBROMEEEMKTIZH X
NAMENZR L7z HH S (2009) (Z MO R4 2 &SHRD DEERE N TRV, — O T, MERROBEA LA
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-3 AEROBRRELUS—4%E
Table 3. Stem growth and litter production in the study plots
- HERRL BE2 RS OEMERD EHEE2 BEK3S BRSO HER 2
Period Control- Control- Control- Thinned- Thinned- Thinned- Control Thinned Thinned
1 2 3 1 2 3 Mean Mean  /Control
W E Stem growth (g m-2yr?)
Al 2003 748 590 932 1155 497 1011 787 888 1.17
ik 2004-8 626 761 1077 807 489 838 821 711 0.87
Wikt /MXAT Ratio (2003)/(2004-8) 0.84 1.29 1.15 0.70 0.99 0.83
Y#— Litter production rate (g m-2yr?)
3 Leaf 2003-2007 295 348 495 202 271 258 379 244 0.64
¥ Leaf 2006-2007 276 308 476 253 336 263 353 284 0.80
# Branch 2003-2007 37 21 69 11 7 14.2 42 11 0.26
£ Cone and seed 2003-2007 34 36 72 19 24 34.4 48 26 0.54
HESE Male flower 2003-2007 22 16 63 25 50 34.4 34 36 1.08
ZOfft Others 2003-2007 110 104 87 26 35 61 100 41 0.41
AFYH G 3 Cedar total litter 369 381 680 309 416 346 477 357 0.75
V& —4&% Litter total 479 486 766 335 451 407 577 398 0.69
AXH LA PEEE ANPP 995 1142 1756 1116 906 1184 1298 1069 0.82
FHETO W THE2006-20074FE O THIM L7220 DBH 10 emPl LRI O WCEMNIL 720
*Leaf letter production rate was calculated based on the data during 2006-2007. Trees over 10 cm in DBH were measured.
ko THERESHIR S NS 2 EATRIEEN T A HCR § 1500 @ 2000 s "
KD2010), HLVAHZZAGILPTEL, SHOPE 2 | o | 0] -
71)3\%‘%2?&)60 .';; LEI ‘.cz E 1000 ° .TS._” 0.c2
.2 &Rk é 500 | @ o E 500 T e
HARATD20034E 12 B B MTH ) OMEERLZIX 6> & z
DWEX M T2IUNEDENTD STz (Fd)o Mbmmow & T T T T ®6 07 o o5 1
RHPL, MEXTHEROLITETSH o720 HEHO 5 4 Ry index in 2003 Ry index in 2003
MOBRREEE, MR CHRRO0STHTh o7 B o g &
MomkEREEEc T, BRRopkEesmee 5 | © o 5 ol %
CHIZBBIET L2 e R bIb, CORRE, Mt & | - 2ol .
(27.1%) L 1HZA UHACRERREIE T 52 L2 7F. 3 °e' o 3 ®e s
IR O/D SV IIRIK 2 TRRRRIE VNS <, Rl 200 s % cieg,
BORE IR 3 CRIGRRIEARE Po e @10, £ 5 0 T - 0 e
DIZHOWG TIHERRREE T EOMER LIz, I : -

EIX 2 T, BRRT & BB IR RIS IR R o
PCREDNEVHEEZR L, BlEEEIVNSOERE L
T, VHGEEPEFRETHL I LFTFEING, LiL,

Z ORI TIIBRE IO X ) BARVEINZRED Sk v,
SHGHIBEREIC L > TIRESNL EEZ SN TWAT:
O ET, 1960), T OMFITBVT ARG EEE I 704
FRC X o TEHBTE 2V, —7, 2O TIRIUE LIS
OB & Y B, Lo T, ifkd 7z ) OB
HECTH, IRBEMENDIZ, Wbz b OB ER

EARVKETH B EEZ SN,

3.3 U&—EF

, TR
31&@%“;@%m< ﬁb@%ﬁf@%m&% IED
Sledrolz, EOAEERTMMX THIET S &L, BRI

g B R IX OZED A FE R 1L 2003~20074FT0.641% T - 72

Ry index in 2003

-1, LEIEE & EER A EDRR

Figure 1. Relationship between relative yield index and above-

Ry index in 2003

ground net primary production

LHE LB AR TE . 20034 DEE R,

Cl, C2, C3lxx X1, 2, 3, T1, T2, T3EMERK 1, 2, 3
BT o

Relative yield index in 2003 is shown.

Cl, C2, C3, T1, T2 and T3 indicates control-1, control-2, control-3,
thinnined-1, thinned-2 and thinned-3 plot, respectively.

DIZHF LT, 2006~20074F Tl20.80f% & 72 72 (38-3), Mtk
BATRIEAEIR U CRERDSEINT 4%, B L 3813 5U4E R
ICHEET B 20102, BEOEFERDR006~20074E TR E WV E

EZ N, BREBEOMEOMSEICIIRVEMEEST 5, T
BE (2009 1 IHTEABASH S B T TOMM 2 AREE & BE N E
PHFMTEEFTNERELL, —FIE LT, BEX 21
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g4 B EBH—-REEOERENOFEE

Table 4. Allocation of aboveground net primary production to organs

SRR 1 RRRX2 pogiiciree] K1 Itk 2 XX 3 SRR LR t
Control- Control- Control- Thinned- Thinned- Thinned- Control Thinned  Thinned
1 2 3 1 2 3 Mean Mean /Control
4¥ERSE  Allocation (%)
# Stem 62.9 66.6 61.3 72.3 54.0 70.7 63.6 65.7 1.03
3 Leaf 27.7 27.0 27.1 22.7 37.1 22.2 27.3 27.3 1.00
#% Branch 3.7 1.8 3.9 1.0 0.8 1.2 3.1 1.0 0.31
Bk Cone 3.4 3.2 4.1 1.7 2.6 2.9 3.6 2.4 0.68
A6 Male flower 2.3 1.4 3.6 2.2 5.5 2.9 2.4 3.5 1.48
*TET DWW TIE2006-2007E O THM L 72,
*Leaf letter production rate was calculated based on the data during 2006-2007.
TGl OMSG (BHES A5 om, HIMISLAEEEATL40074 “ . @ ) 0 )
ha”) CBVTNBOMKEEIENT 5 &, FHORESMET O] T 2o
BETISERET 2 L FMENS, BaFRommaHE £ | o o 3Ll Te o &
B B E TS BICBUEDBIA S B, BRED - 4 eS| we me
% SN EMMC RS, 4%, BMmEwELBNT2IE sl =l oo
JZO’CFHHM&‘@I&JU%:{%FH LRI TAHILEARDONS, 10 ' 0 '
40 50 60 70 80 40 50 60 70 80
RIS 351 B B DA E R R IRIK 00,2685 & A7 o 72 Stontt seontty

MK Tl il’a‘]ﬁéif’éuizrgéémtlﬂw Vy— LTSNS
F IR 2 B9 572D/ HMIiC o T b, L,
HOEFER I EEEOP THD ZEEIVNE W20, il
DB OFEEORS O FUTTHEIL NS VW EE 2
Y (/e

HEAE D 2R B 1R AR X ] C3ME D LB 2R L7ze 1R
X 3 & B4 IUE, IEILEATN S W EHEI A RE B X
REVEMZRLZZ(= —092, p<003, H-1d. HH>
(2003 IE AR THT0% DML % L 72 INR LAV S Wil
X CHE M DR EATR & WM % il L T8 ) AR
HOMREBEENTH A, TNOHOMRA X D EELREMEE L
72 SIARTE BE DR ARG TUbR 53 db 72 V) O HEAE A 1 ALEE A3 K
THIEAREE NS, WX 313, MG R AR &
CHMUEE LTl 720 AU E 72 o 72T 2 BRI ©

HDHH, TOPFEX TIEM—KEEEENSNZ L b, B
ok Emb REVwEHE s,
3.4 4B E

b R R 3 TR OKRE {, MR

2 TINEHh o7z (33, K-l BADHEERIL227~37.1%,
BAOSERIE54.0~723% % R L7z (F4) o AW TILHE
Rt I e S N7 BE % LT 5 728 122006~20074F O % 3
EHWTEOSEEZFHE Lz BHEXIIB VT, 2003~
2007 DEFETEDOHIFEEFHRT 5 & 2006~20074F TEF
BB LT, w~w%mé<%%énto%§8
DIEOHEER L FEOSEFRIITEE LA OHEBRARED

hiz(r=-095, p<001, sz Wimﬁk#k%«m
FEEROBIRE BN TRYT & (K-3a, b), RO/

WHMEIX 2 Tl B4R (37.1%), B0 E
BAMED 5 72 (54.0%) 0 —F T, INEILEA PR (0.74~0.

F-2. BOSEEREES KUEEOSEEORR
Figure 2. Relationship between allocation to leaves or stem and
that to male flowers
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B-3. INBLBERE T EFEREOHR
Figure 3. Relationship between relative yield index and alloca-
tion to different organs

80) DML TIlIIEADFELEIME L 22.2~227%), BAOD
SERERDE A 0 72(70.7~72.3%) o SR TlEEE~ND LR
(27.1~27.7%) & H~OHFHELEE (61.3~66.6%) 1 NN E
FRUF. SHET, FHES1968)1F, &/ FHITBTH
EX THAOSERATIEX L D b/ WEEE IR L.
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Figure 4. Relationship between aboveground net primary pro-
duction and allocation to leaves or stem

ZHEDS (1968)1d, fCRMBRMEHO A X A THZ L, K
R CEIT BT, BADGEEENE, BAOGHER
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MR, BERHEDEEROEE T ENRLRLI P
N5 OWFREGIA &~ @R 2 RTZ EI3EL Y. L
L, AT, IR0 75BEOTAER Ti~0 i
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HeltEhd 5.

WEAOHEEE, Hh EEHE— KA R AR Z VI D
L, HiRgfkt—RAEEREOR X WHRG TIE—EDHERT
TIAKE (1986) 12 & » THF &Nz, T OBIIEETE T
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720 AWFREDOFER LD, ZAFITBWTH M b HE— ok i 8
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BAOGEAHMT 2 (r = 091, p =003, H4p)d®
BTz,

HEAE, BRSO EEH B — KA D 1.4~55%,
17~41%% 07 (F-4, K-3¢, do BEAEAEE~OSHR
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