LN 2 XKoo W E EEH

ROk B g0
R FOfRO%°
E ® E 5

AEMOR B, MESYETAAEARETHS Lvbh T3,

HERHRONMKEL 2EETHHULE, BRAPBKRIEZ TV HAENZML TAERIFTS T
LRTELRWD, BROHFTHENTIDEENZAZINI 2V br—LT5Z LR 5RENETHS
5. TOEKRT, BEEAFOLESN, 2EV XTOMBMED ZTEENOBELISE 2 L3, WEAERE
HAEDRDDO—DDRE LD,

SEEBEMTHOERDEEGKRL LTOHRKOEER, EORXAREETL >TSS, boHENY
NREFOFRMELEELTVWED, TOWMERESWSHHEATEESN, L5V 5EGCBEIR T
LREERDL LR, FNOMEALEEREOWRLITFATYS,

T 5 LA ERE DTFZEVE, Bovsen Jensen® %% - THEH L3553, Bureer®"® D5\ 57 BiER
WEL ECOWTOER L REORFREFIc— 8 O F R, Mouer ZHhLLTH/L— 708 ¢
Fagus sylvatica %R LT 5B OV TOREWLTIE, Ovineton ZHLE TS F L — 798 DA
HELBECOIMELREZX LD LT IHEDERPELERLNDODH 5,

PBEIZEVTD, ZOFEOMEIIERCBALEI DOD S, L - FREEZEEKEL LT H<vd
W A br—TwY, F TRV YIFT I, B R0, e s, 0 KESOT H <YK
89D, JhR 5 LKivura® OIBZERIHK, OsuiMa et al. DY TN e FF S5 ¥ VW, MAZEFFAEHR
DIF=Y e xV=Y e THZV =KD, KE - FHOHS<v?, 59 Oy, BFHO 1<
VR, BEHO2 IAKD, W - FULD T FHR R T OV TOMEIILOBITH B, AEEHTH
ERTELNRTWABIEP D TR, EET7 VYO ToREIEDLN TS,

HEELD, YIHVAID, a T, Y I<TH TR EOKRSOEEREREENCOVTHRE
LT &R, ZORETEHAMTH TR b Tvd MSIAREE L EEFSICETHE] o—KeL
T, AMDRAFRGOEEH OV TR,

MR TREL P LY VFHILX B AXOERMBBAT, MEOHEHSEATWTIHERICIES
h, ERHOK L SHTHARENLHBERL T THIIOHEC K XL, Zohprb e STRENRDIOL
LTHAMBFOEEGETH S Y77 /) 2 RKERBHAT, KRIERSFOFESETHS 7 » 2 HEME
HERANTENEKRSRAE L, T, B, EREMRE VO EEREL b ORBRTOREAFKEZD
PELL, YT77IMPL7 MDD, LORFROMEETIITTRRE LA, SEIFELEL
THEZLV AR LADOT, BFCIBERELETORVEH D, £, EEAFKCOVTLMEESR
DOHEETRRE T2 TH 5,

(1) AMZHERTES - B¥EL (2) AMIBERTRER B) AMIBERTRE



— 46 — WERBBMARE 1735

COWMEEED D 5 2T, WAMIBERFILEIXRE, RXBRPER—ELIORE OB %,
FEC S > TRITHRHFENRERN S T HEE, THRMERBRIEF—REKER COAENREBELL,
HREFITERAE—RKIIUDRAEEERMP STV EWAREEERE X b, T, BIFRHESEK
v —EF # FIEEEEMIARCE LARLIBISh, REGERKREPLIIRELRAREH
BEUZ TRV, CLRBHOBERTLEWTH S,

B oE O o B OR

1. Y7959 ZoRBRAGREZHLELTEE LTERBAMTEREE AT 5BELETS -
T, BH - SEREBERINIBEBOAEEL EDIRENLHETH S, OB OWTIIREK
ENRBAEMREKX 2 HIE (K RIKKIMAER) OBEMERTIE 3 ARFAERT R o7, ZOEK
HiIZ, AEEEOINECTE L2V b s HAERO—HT, EHL850m D755 b7 REF O—Fik
PRI, TERHCIISMEA TS o7, WRIEAIRSE ) BETRL, 29, {2y /R ENEET 5
EThb, XERERL LS, TEIFECEEKLKETSHS, HEW»SH 4kmith iz BE£RL)
SFEKGFHAFROERC XhiE, £FEKRRIX11°CTHEREENT —15°Cie TR5 2 L3 %L, EFb
2 Bii30cmicET %, 7k, BEEE (4~9A) OFHRIRIITCTH S, MR, 100mm, ZD
5% 1, 500mmix FREDOEKETH 5,

2. TH TORER, FHEREHOKEAELOREL LT, oL bRENRIOT, FEMEE
D E LTEE LTERAMTERBS ST 5, BALLTTIRRL, MOLLTOEERERT S
EOFECIT, SRIEARECRMTH 5HERSIIAEM L LTFEYTH S LHE %, KERGEOKS &
L TREEABOS i Eit e BRERED 7, 8HMIE (FiFREMT) ko, 19614118 KAELZTT
Kofc, COMBLIER - BERBREIEL, EMHEEL Y 4kmAES O TIESIZI50m, FERXLHE
=B, HERMELLW LIBERL CEEDL 2R D2, $910km gih gl oI LhiE, £F
IR 18°C, HRAEDFOLIR 23°C, £%4ETH 13°CLIEMET, FE L4 2 800mm, F¥ET
131,800mm £\, ZZ T, 7HOHRGD 5L, 24, 28, 34, AOFEEDHGEREL 7228, 244K
13dbm & 25° OME THOBN S Y ORBH & Bbh, WKENZITLAERNTVS, 28FEKITE
HEB~0OMAETYYF, T4%, ~=, 747 A%k EOMENRSN, SUEEHIIFETHESS OAVE
THIEEWII T4 %, ¥VF, THIR, 3X31FF, v5Ir~TRE, 49FEEKITILHES0°OHHE T,
2Ry, TETRA, THE, ¥VT, ~=, 73R EOREEDIEE .,

8. REZX RIFRFEHEAFETRREIRAT (1963 £RIGT ICHRA) © BAMKT, 19614 3 A FHIIC,
1962411812, 11, 22, S1FEAREZAAE Lz, YHEIHE, EEETOHMIcdD, EESEE2HANT
RGHKREED DI ha dp7z 1 6,000~10, 00044EE:;, MUK T20~30ELETHRE WO IEERERE S
hTW5, KSOBANINE L, 0.5~1. 0haBEOHSBARET BT EFRVv, WRBVOES 200m
BFTH T, #910kmifph 2 RIRHERR A O FRH KNP FHRIR16°C, FHEOFHRIE2°C,
LRV 11°C L IRRE T, WEV4ER 2,300mm, 5bH1,800mm BNERETERLTVS, HERBER
BEA, ITERMETHEEDIIRIS . SR, ERARSEE L, TRERRTHsZ LiTHELT
HWEOMS#EIIETH 5. LOLDEKREKEMIZLL, v5Vr, vV, FF 1<, ¥V v ¥y
BEETHTERV,
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HOE o F Ok

1. XAOYTo5IH SRZOfttrS3IET LT, ha 703, 000KREEDOHKEIR TS - 72 & Hese
Shicd’, TOROMWE, FED S EMCFALhMRE ST - T, #AER GUEL) TiHSRT
D JFERHITS LAV 1, 300~2, 6004 /haf@BEDEZ 4 UT i, 2T, WM AEEDBL & &
53 {E, PEEDCLIAPS 2, BEiREIHH 53D SEO T = » 2 FREN 400~600m? D
KESTREAT, £7 7 » F NOBABEL WEERE L BEIC VTR o7, B, #, BEhThizo
WTT Ry MEOEESHEW TR X UTWRDOT, DBOFERCRINICAL 2BIELTH, &,
BOIRGTAES LI LIV,

AR, BEEST L RDDET, ThENOERREZRET S X 5 ICHD» 5104, s &
A, B S IRERAL, WAL 1ET L cHEr SREIL, &, 8, FohITEEER2EIEL
Too 72iZL, AX¥OFEELBORGPHETLVOTHRERS2IEL Lic, Ld T, ELHTDL
DO, NEFEL I BILLARHESEATY S, EREIPELZRI L LBEEREEOHOH
BE Lz, $RBEMREZEL» 2 > THEBIT 2Tk - TREE R Ex ko iz,

2. BIEDT AN 24F4 218, 28, 34, H9FAELNFhIET OO R v F % 200~500m2 Dk & X
TREATEAREL 72, JEAIZ24, 28, 34, VFERTENLNH 6, 2, 5, 3EBRAL, BULHR
BIZRY 77 7)) OBELRARTH D, HEREROT <V 28EEKERVT, £OMIHKEBDOT = o +
D5 HLRENL DD LETFT O OWCUToORFIHLTNS,

3. RIBOEEXXH FHFAEL LTI0, 12, 208K TIOOMID 7 = o + 3ETD L, 12E4H>
5 9RO PFAAIBIZE Shic, FFAETIRIEAERT 20 5L X 25m2D 2 {HD 7 r » + & 8 RDOEA,
2EAERTII100mM2D 7' = » b 2fHE 9FDHEK, SUEAKTSIMID 7 r » + & SERDOHFHAZE o
7o ZOAEDOFHIL T TICHE L7, SEIOHRE CREFAE DL, 22, SUEEKR Z ERICHRET LV,

Try FRHHA, BEXOCSEAVET ey OSSR ER T LD T Table 1 iTRL7,

Table 1. A x5 Hh — 5
The list of investigated plots.

: : - e BB E |
7E0 m whE | &om| e 250 AR w | Em Gl ke | EERS

No. of . ean p
Prefec- Forest .. IStand Plot Remark |Altit- Annual| investi-
Plot ture office Cultivar age area :;r}xégled ude lt,g?lllp rainfall gation
Y77 /| E£eyr m? & no. m °C mm
0—T 1T 3 0 thi
o\ 58, BF [ [ ey ) 113
J OITA Kusu guri 34 999 8 1 medium|; 850 11 2100 |Mar. 1961
0—D (cuttin- l 1372 9 # dense I
gﬂ(
7 (Y
M—24 - - 8 I 24 123 6 ] 19614811
=i Aka || 34 331 5 150 23 2800 |§ Nov.
MIYA- Kushi- (cutti- 1 J 1961
hgs) 49 416 3

Mo | B
M—49J ZAKI ma
L&
J

g (|1 % 8 19624E11
NAGA- T |(seed- ¢| 22 200 9 A Nov.
SAKI origin)|| 4, s 8 100 22 2300 1962
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ik, COBRETOERT — #1T, HLT25 8%k CIBEEREZAVTV 5,
® o o R FE

W4 OBEE (standing crop) RHAEDCEMEAREV 2, T THRY BFHSE, WIhdA¥
DHIKT, HEENIBRTELIBRECOLTIPTHHDT, BREERAFTCOVWIDLDELT S,

BREEIMERESIECE > TEE L. Thbb7 Ry NN AKDWEKEREE, »>2H70E
BEE2ThEN G, y, TDT Ry MIHET 2 HERALBOWNENTRAT, »oHIsOEERZ T TH
G,y L¥sr&

P==9" GG’ vreeeerennienti e (1)
LTy REETHIOCHD, TORFRPLLOMOEE ¥ LT Table 2 ITRT,
Table2. had 7~ » o | F & £ O fib

The standing crop per hectare and others.

¥ F7 Locality K% (BkEk) Oita =I5 (BR) Miyazaki & % Nagasaki

AL 0-T O-M O-D| M-2¢ M-3¢ M-49 | N-11 N-22 N-31
" & (£)
Stand age fan 3¢ 34 34 24 34 49 1 22 31
Ay N NS S €9
Tree number (no.) 1333 1952 2420 2110 1239 722 9750 6350 3664
o= T -
e e (m®) 59.4 58.0 63.3| 46.6 42.7 47.6| 24.2 38.5 40.1
SE¥ g B A
Mean D.B. H. (cm) 23.3 19.0 17.9 16.2 20.2 28.5 5.5 8.4 11.4
o Ko
Mean height (m) 12.3 11.4 12.9 12.5 14.7 17.3 5.7 9.3 10.7
% i =
Stem dry wt. (ton) 115.7 110.3 120.3 95.2 88.4 109.0 31.2 82.4 93.8
B k& E
Branch dry wt. (ton) 9.0 14.6 10.4 15.6 14.7 13.3 3.0 7.7 12.3
¥ ¥ E
Leaf dry wt. (ton) 16,5 21.1 22.7 25.6 20.0 17.3 16.7 18.5 21.8
ok E R E

Abovewreand dry wt(ton) 141-1 146.0 153.4| 136.4 123.2 139.6| 50.9 108.5 127.9

BOE =E
Root dry wt. (ton) 35.3 36.5 38.3| 341 30.8 349 127 27.1 320

Whole plant dry wt. (ton)| '76-4 182.5 191.7 | 170.5 154.0 174.5| 63.6 135.7 159.8

= 3
%‘Eem ij(-)lumiﬁ (m?) 380.4 377.4 408.6 | 265.7 310.8 372.3 87.3 217.4 246.5

E 1. BEERX y=y G/G LLTKRDE, 3, ¥ 37 ry b, BICHEAKRORERET, G G
X7 r v b, BIUCMEEAKOWEHEREETTD 5,
2. BOEEIZ, 2EEDL/5L LTRDLWOD,

Note 1. Standing crop was estimated after y=y’ G/G’, where y, 3/, G and G’ were
total weight of plot, of sample trees, total basal area of plot and of sample trees
respectively.

2. Root weight was estimated tentatively at 1/5 of the whole plant weight1® 2,
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Table 3. % 7 »m o } ©ohad 7= bh ¥E E
The leaf amount in each plot.
LA 0-T O-M O-D | M-24 M-34 M-49| N-11 N-22 N-31
if%ﬁh%(UM) 38.3 49.0 52.7| 59.6 46.6 40.3| 43.3 48.0 54.5
%eaf%ryiwt_i (t/ha) 16.5 21.2 22.7| 25.6 20.0 17.3| 16.7 18.5 21.8
i ﬁ(hakha) 9.4 121 13.0! 147 115 10.0| 10.7 1.8 13.5

I EERISEA ® OffE AV CREEL R,

Note : The leaf area was calculated after Yuruki's constants®,

KGOY 77 7YV RTRFERT, IABESBVEEEFREIREWRASZLNEW T EIRENE,
BIROT 7 KT L REROBIRIAL 2 TAY. WThiZLTh, Rtk HibgiEoRy, 5%
VIR EOBEOTURV- DRV R EORDICHFRES LD D L Bbh 20, ThZTOEH
PORBRFRCOVWTRAT S LR TERY., ik, HEERIERL TRV, X - FHED, H
D7~ FEOMESEICLTLERED1/5 L LTHELX, »

FULERDEVWETH RS OERZIID < T 5 T L1, FHROMALEERBBENAOWRETHS. v
%, £7ry POERBRIFERILELTHFET 5L Table 3 0 kbh i3,

AXOEQOHEEIHNT HEMBITOVT, KAPIIHEROLHEDT K AVWEDOEGHROERIIEER
1giTx LT 14.7423cm?, NERDO LAHEDMEA ZEMBOTRIILEEE 1gd/ch 5. 47Iem? 2 L, &3
BOES RN, B L5 & EMROFHEFEL TR OEERERDTWE2, SEDAR
FHIZOWTH, ZhEF UHETERRERDTHI,

ha 720 DERIT, BOBORI Y DET vy FHOZEITT RV, KESPHAMET Lo BT
BB OERRIBEC X > URFE—F LR D0 L ThiE, A¥0ORE, To—Elidhabich&E
BT40~50t, BLEE T17~22t, EEMEIX 10~13ha BELL5IDTHHH, IhHAFHKD hakcd
HEWEEY, Burcer” O Picea abies @ 15~20t, IMA¥ERFAEIYD + F=r D 19. 1t L FEFELTY
595, FOMD< Y EER EFSEMMOME, 7L 2 MOLer!® @ Picea abies D12t, MA%EERF]
FAEWDO7 # =V <Y D7.53t, Osnima et al. WD 5 —FF 5V D 8.6~12.1t, kg - BAV D
k7 *D9.5~10t, Weetman and Hareano 3® @ Picea mariana @ 8.6t 2 EW L HRBEEL L%
fECELTV S, THIIAFTREL LTERZRIELZDOORI, WRBOLIHLOEAZ RIS b &
LD THB, LiedtoT, HELRLERMBETH S & Burcer @ Picea abies” D17~28ha%, Pseudotuga
douglasii® @ 18.4~27.1ha, Abies alba® @ 17ha X /X<, MOLLer?® @ Picea abies @ 13.1ha,
FRH® Oe / £ ®11.04ha, Weerman and Hariano’® @ Picea mariana® 9.8ha iz £& X {fATwW 5,

Tr oy b M-24 RS OERPRAICIE BT LV L Bbh b, WoORMEIIMcIE—RHNCE
ENEE S oINS B E2 BN, T ORI Ovineton®® O Pinus sylvestris HKOFTAE TIX20
FAT 2, Osmva et al. DS 5 <—4+ 5 ¥y RRKTISELT BRBDLN TV 5,

B E0EERSH

FTTRHE CBEIhTVWB XS, ENBROERD 2 20RHOR, x,y OMCKLT 2HARER
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Fig. 1 b E#EE (wr) CHT2BR+BEE
(ws+p), FEHE (wz) OHENKEHER
Allometric relations of stem + branches
(ws-p) and leaves (wz) to above ground part
(wy) in dry Wefght. The wp~wg.p relation
seems to be irrespective of stands and culti-
vars,

log ws+p =1.05 log wyr — 0.168

but, wp~wj relation differs with stands.

Fig. 2 b EHEE (wr) i 285 E (ws),
B E (we) O KR HR—Fig. 1 O AHISR,
Allometric relation of stem (ws) and-
branches (wg) to above ground part (wy) in
dry weight. ——See the explanation in Fig. 1.
The wp~ws relation seems to be ir-
respective of stands and cultivars.

log ws=1.03 log wy—0.178
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e AT o

BEE (ws), HEE(ws) OMHNEKERGET L. wrll3d 5 wssn, ws DBEKIL, QRXOBHRE X<
iR L, HEOKE, MBI AERFLALRDLNEV, FREBKOAE, Tihbb)Ror(ER
BEFE) B1X020kEL, wr Bk ELRBEE weanRwsdiwp ORTEDLHENAE LS
HmETRLTVS, &k, INHEBE>EDX SIS,

10g ws+p=1.0510g wp—0. 168-++rereerrerrereroncruraraiianianienincanee (3)

: AMAFHROWEEES (BA - BF + BX) — 5 —
i

§§ =8| (law of allometry), F7cbb,

‘? log y=h 108 & 4 A v (2)

[ VS BRIIEDOSE ST LEET B, XL b Al %, y OHLSbETHRE 2HKTH 5,

;; Fig.1 it LEE (wr) i T 58R+BEE (wsn), EHE(w)D, E7-Fig. 2Kl wr it 5 5%

10g ws=1.03108 wp—0. 178---+-rereereereeeerermesiionininiaraiininiinnne (4)
Z T Twy, ws+p, WIIkgGTRL TV 5,

wr AT 5 wr, wg DREIFTIE, AOBELIEIAAE <D, 2FELBULTIROERTELTE R
Vv, ERGTLICRL > KERERESELN S X S RERASRDLN 5, TOEEEIIEN,

WEERE, »5\vi3 DH (DWGERE, HIEE) 8T 5 ws © ERERRS, G TLiRRK -7
BCGPNIRE—MEFEE—T OV TIE T T RELN A, Fig.l, 20D ws, wsdZDOHEKD
—D0BLPbhTH5LV 25, WEERCHE AXOERLHERLL, L ERELBEOER
BEDOREZEDTVHDIZLLRT, ELHREHFINRTWLDDTH 505, KTDRRICE bk
KO EBEOROR 7 Lb S 2 LD FRT 0TSS5,

PRAKRIARZT L O, &, EOBERS %, ThThOMNBER LN LD Fig.3Th%, N—11,
N—=12 DX 5 e TIZ, WEEESASVIEE wy DD BRI LD, ThI oS TR
EEPREVIEE w O 5D BEPAE L BEA1D 5. FISETIHOE I TIIHEEIROBIE TS »
T, BEONSVLOEEANNEECRERSAE VS, HBHoRS TR, BERONSVT LIIHS

100
X N3
B Noao e e° o0 o_0-T, M wi
~27° -2 o Qe 0T 149
! AT Q_ A—————A—( -_-—__
\;;E,? e N T
e
,IT ) wr
Nty Ws
50
o ot ; . )&oi a g A% a
a ) - T a
N i L AL PR
0 0 20 30 D (em) 40

Fig. 3 MEERE (D) T 5 e (wr) hoR (ws), B (ws), ¥ (wo)
DOEENE—TFig. 1 O LBIBEK, .
Relations between D.B.H. (D) and the percentage of stem (wsg),
branches (wg) and leaves (wy) to above ground part (wp) per tree in dry
weight.——See the explanation in Fig. 1. The percentage of leaves to total
top tends to decrease with smaller D.B.H. in older stands, but reverse in youn-
ger ones, because smaller D.B.H. individuals are suppressed ones in older

stands.
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('.,, : Fig. 4 Mo+ a0t G Hhoi (vs),
,N_J_rg_——ﬁ—L B(yr), E(QL)DEEL—TFig. 1 OISR,

/‘/ Percentage of total stems (ys), branches(yg)
Is I and leaves (yz) to total above ground (yr) per

50 stand in dry weight related to stand age.——See
the explanation in Fig. 1. Percentage of yr

seems to be decreased and that of yp increased

R BREBS: Sy a— with stand age.
0 i . VI
(4] 20 40 &ta.nd—ye
om
pou 4 KCHBLEEDBHDL TV B >
s ® o——]x———‘é— e
//””’7 B, YREOEHED T L, &
. WAV DO 3 z
P % 4 I3 BV A DR R RS B 0l
50 ‘ FARUDELLFOEEZD>TVD
REEXEZ SN B, HOLEDHEE
1, EENSKRELLDIFLHEMT S
a Q__g__’Ji—-‘r;— 1@1@75:5?5')&7}167};, éﬁ”:*‘j?é
—_ | e O £
00 5 10 5 7 (m) EEIT/NE VW, éﬂia"]&{'ﬁr‘ﬂﬁ"‘ozf
Fig. 5 HAOFEHE (H) T 5 EEOr) fok(s), hiE, MEERE 15cm LA BT o,
B (ym), % (yz) OEEI—TFig. 1 O AHIZIE, %, BoOBERRSIE3 15 2126

Percentage of total stems (yg), branches (yz) and leaves Lz B

(yz) to total above ground (yr) per stand in dry weight
woeko%E, &, HOBEERS

related to stand mean height H —— See the explanation in
Fig. 1. Percentage of y; seems to be decreased and that 2%5&, FigndDX 5T, Mg
of yp increased with H. KRELBDIFLEFEOEAEBRWL, %

DEEDRRLKE L L BEMIRD LIS, EHIT, Fig. 50X 51T, MEoLFRERZH5bTHOL
L CFgHE L M X TR T HRRT, FHBENRE K RDIFEEQHEIINS LY, HOTIEH
RRRELRDT EHRDI S,

MEEEoOERERE

MR (net production) 21X, ZZTRAEMEMEOLERZERL, BANETRE & &
BAEOABS R ED D, COWMETIEIT vy P EOEMMEERERZ DEDL S LTHEELL,
ROEEZ, MBDOLHVALERD1/5 & LT, #ilhk 1RZ LI ERLES (1) 0ER (EB+H+
], we) ¥, D*H (DIXGEERE; cm, HI#E ;m) LOBKRERICT 5L Fig. 6 £kd, wo~
D HOBARE, Al ETOEMBGREZLENE <R T 525, FMICRITT 5 EAS, BRObOL,
RO LD L TIIBIDERE 5 2 LD 5,
KA EliE  log wg =0.879 log DEH —1.324 «+reererensnnnenenaanene (5)
E 5 log wg =0.936 log D2H —1,409 «-erreerrereereeeanreres (6)
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Fig. 6 #+-8+RET (we) © D*H i+ 5ExEEREK —Fig. 1 ©
ABIBIR,
Allometric relations between stem+branch+root weight (wg) and
D*H in sample trees, where D and H express D.B.H. and height respec-

tively. ——See the explanation in Fig.1.
Oita and Miyazaki; log we =0.879 log D2H—1.324 «--srerreensnnne (5)
Nagasaki; log wg =0.936 log D2H—1.409 ----eeeerereeenes (6)

From these relations, as we at
estimated, the annual increment
ence of them.

present and one year before can be
of woody parts is given by the differ-

Table 4. MAEEREOHEE LEMBEKE
Calculation of net production and stem volume increment.
o !
A 0-T 0-M 0-D { M-24 M-34 M-49 | N-11 N-22 N-31
i |
B+ E R i,ﬁ Et (t/ha) | 167.9 161.2 177.0 | 133.4 135.5 154.5 | 46.1 118.3 138.8
W ! Presen
1 &g (t/ha)
Dry weight | One year before 162.3 152.5 166.7 124.7 128.1 150.0 40.5 108.9 127.6
of stems+ | 44 &(t/hayr) ’
branches+ | Production in this 5.5 8.8 10.3 8.7 7.3 4.5 5.6 9.4 11.2
roots year
YUEDELER (t/ha-yr)
Production of leaves in this 4.1 5.3 5.7 6.4 5.0 4.3 4.2 4.6 5.5
year
WEMEEE (t/haeyr)
Net production in this year. 9.6 14.0 16.0 15.1 12.3 8.9 9.7 14.0 16.7
WAERMBNE, (m3/hasyr)
Stem volume increment in 15.2 22.5 25.6 19.4 17.8 8.5 11.8 17.1 22.0
this year
L BERSICIEROR+E+HRESER Fig. 6 oFG»EELL, )

2. YFEOEALEBRIFFEROI/4LLTHEELR,

Note 1.

calculated from the relation in Fig. 6 ,
2. Production of leaves in this year was calculated tentatively at 1/4 of the

whole leaves.

Dry weight of stems + branches + roots at present and one year before were
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Lrl, ZhiedboTH I FAFLEEAFOELRDBDIEFNTHS S,

K&, BEOTE v FZOWT, (B)REAWVT ha 70 O EFLHIE (o) ZEELTHD L,
Table 4 5 3b75 L5, (N)REAVCESE L7 Table 2 Off & 3B L <BEAL, M-24 288
BDRELRDORBBITE, HLiZVThd 5 BLURDETH S,

DEW, BRETOBRELZAVT, REOE S SERLERLEROLS 1ENMCLALTHobD
LU 1EMESEEZHEL. TLT, BRXBKS, BROUFAOMIE, BB <RIL
LTWBEPS AT, LEMTHEROBBREFILL TWid D LEX T 1EFDhabic ) ERILESE
o) BREL. Yo D Y e 2ELTIK LYED had /o ) JEFEILISHME (dyo) kD BI B,

BEOERL ErbELT, BEKSSEEL TV BERD 1/4 5 Y ECAESNAETHS LEEL
T, BHEEO /4% dy0 TINZ 5 & Y& O MEEENRD b, 25 LCHBEORREELDT
Table 4 IT/RLTz, 722L, %BL, WiRAL EOBRIERLTVWS, ik, RIFOT = » MIOWTIIBE
e ©, D HTKRL WEHEREZAVCTCHAERZEELAOT, ZOBRETD, RFHOSIIEEROKTF
DEELLTH L,

HEEEOEREXE

4R (gross production) X, XARICX > TEESNLFHEMEELIET. Ldt-T, Hizk
PER L BHAZ I OIPRIC X 2 MBBR RO AT SREERTH 5,

1. EOWRE AFOEDOTERIZOVTORRHNITEAERYSASRVAS, B« EFEDE, 2¥1
HAFHO20°CITH T DM EREEICATHFREL, FH0.51, &#0.58mg COy/g-hr L LTW3, &
DIEREARD, FBrEUH EHERICHTHETHZOT, Chz2r0EISEORAEKRTITHTIX
»H5HLIIBRTH B, MICER»E L, T LEEERTR, O EROIEEA EINFERSTH
5L rE%Fz, DTOFER—EZofFrEC L,

T, MPOEROXSEHE, RVBBENMEEL LoD EE X, MB?0.51, 0.58mg COy/g-hr
BLZOEEHEOFRE, TOEGFEEEOERE, T, 4~10 A%EM, 11~3 8 % &8 L{REL
7oo D ETHEE « KR P RBFCANCEE RN Qu=1.5TH oz & &, FAEKS L X H ORREE
FOAMNKEZEEEZELAVTHRE LAFAERSOAJNIKBE L #AVT, ThFho7 e, MEBITSHE
fiha 720 DED CO HHEEZHEE L7,

PR ChBEsnsEMEE, (CHiOnn OFEMHEL b obDEEXD L, HUEDXSITLTRDE
CO; EMELRZEMEMRTIRET 5700103, 0.614 2FFHITIV,

COLTELIZFRIEERR X 72,

2. FEEMLEIBHDOERE A FOMEROEEER IOV TORERIEMIT V., 22T, 2&8DX >
T LTHOWREREOEIE #HETHZ LT L,

BEL, BCXBDRAREL, FHSTCORRELONTTHObINEY, WEEOKMNESH DD
EROMALER (FEXXBZMREZELSIL) %a, RS (M), 2 TRE+HEHROBAED L
EBOFRRZ RTHLbL, BERGELEXZERTSL L,

AW=QUW7— R -+ rerevreeeeseerreteireten et ]

LRBETTHDE®, 22T, qwiB1EOBAOEMEMEER, wi, wo XXM ThOERE, ML



aw/we

we/ wWe 0§

Fig.7 #MOEOHMRFILE (o) LHOWPRE (R) ofE—TFig. 10 SR,

Estimation of annual net assimilation rate in leaves (z) and respiration
rate in woody parts (R). ——See the explanation in Fig.1. The relation
AW =AU —RWq ++++++rrreressessmcnrrsnnmriierieieee ettt ee e ee e )

can be transformed into

_Aw . wn _p
Wo Wo

where 4w, wy and we are annual net dry matter production, leaf weight
and wood weight per tree respectively. On d4w/we~wr/we linear relation,
a and R are given by the incrination and 4w/we—intersection severally.
The values of a and R are shown in Table 7.

HMOETHD, (MRR2EDLSTEELKES,

4
AW g Wr
We We

dwlwe, wilwe EPAAR IR ECFHETE DL, WEEZHMICE > T/F 71275 LEBREFREHS
Hrsh, EMOAEY a%, dwlwe i tOYFMB—-R 25253 Th5, ZOBGY, AL
COWTRIC LD Fig. 7 TH 5, 2RIVILEVIBICSML, RFZT LT L - ERAELND XD
T, aDfED 0.7~1.4 SHVOFEE 7 5, RISITHELD KWL, KH OS5 Ti20.03, Hig- &
IFTVR0. 042E L s 5,

(MR & RRIC, BB ORGOEMMLEER 4y 13, KYOEERys, ERILHRTEyet 2H
wbe,

B - U (8)

Ay=ayL—R}’0 ..................................................................... (9)
Lind, FITRDI R=0.03, 0.04% AV 7-Ryc i3tk OIERILERD4ERDadh 7z b OFFEREIEEEL 5
ZTWBbIFTH5,
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Table 5. wmoE E &2 0o E 2
Calculation of gross production. (t/haeyr)
7 Bt O-T O-M O-D | M-24 M-34 M-49 | N-11 N-22 N-31
. Ieaves 4.1 5.3 5.7 6.4 5.0 4.3 4.2 4.6 5.5
MoA EE #
Net H wood 5.5 8.8 10.3 8.7 7.3 4.5 5.6 9.4 11.2
production . )
i gltm 9.6 14.0 16.0 15.1 12.3 8.9 9.7 14.0 16.7
e 26.2 33.5 36.1 52.3 41.0 35 32.1 35.5 41.8
. | leaves . . . . . .4 . . .
Respiration : Wood 4.8 4.8 5.1 5.8 5.4 6.3 1.9 4.7 5.5
loss | "
i ;um 31.0 38.4 41.2 58.1 46.3 41.7 33.9 40.2 47.4
on =
E‘}oé:" pri)édu(;‘t.;ion 40.6 52.4 57.1 73.3 58.7 50.6 43.7 54.2 64.1

3.

MOOKEEE DEDOXSWL THELLE, SLUFERILHSONEEL, Table 4 Offif

EEUMZDENGOREERLEL D, COEEOFERIX Table 5 WAL 7,

MELED TR ¥ —BhE

TEMT X DWEEED = F V¥ —%hZE (energy efficiency) &i%, AT K » CT—EHMAICEE

Ehic=3xA¥—8

L, T T OEMEFCEY 22 WERB=x L ¥ —DOHBELDLEZNS, T

Table 6. E W A F¥MHho=x1 ¥ —-%H=EosE
Calculation of energy efficiency on plots of Nagasaki.
MAERICHLT FRAERERICH LT
For net production | For gross production
7 B s b Plot N-11 N-22 N-31| N-11 N-22 N-31
BmEE R
Dry matter produced t/haeyr 9.7 14.0 16.7 43.7 54.2 64.1
Jva— AMEE
Converted into glucose t/haeyr 10.8 156 18.5 48'_5 6.2 71.1
B/ La— 2BERICLER= R LE—F 3760Kcal/kg
Requisite energy for glucose composing " (3.760% 106Kcal/t)
[Eﬁrérz;‘gxtg = % 108 Kcal/haeyr 40.6 58.5 69.7 | 182.2 226.3 267.3
;o
Kb A 8 annual 14617.2x 108 Kcal/ha.yr
Solar radiation
EFHM (4~108)
growth period(Apr. ~Oct.) 10136.0x 10° Kcal/ha«yr
ST % 0.28 0.40 0.48| 1.25 1.55 1.83
Energy efficiency A R
EIE] C
growth period % 0.40 0.58 0.69 1.80 2.23 2.64
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DHETIE, KIGBHNEOEHRBELNAEBBEDOT 7 » FOHRITDWVT, =R AF¥—3RERDTHI,
Y, WWAEEEZ /L3 —ZABIBAEL (XL11), ThREfI = —2BERCLEL=RLF
— & 3,760Kcal/kg 2FThiZ=x A ¥ —EEBEBELN B,
DEL, RIFHERFZEOERCL ->T, CORSERHAR L-EOEBHIZHITBER, 5 Wixd4~-
10 DABHMOKIZIESANEZEY, Table 6 DE kb =k A X —hBEIEFEL,

1% &t

1. MEEE MI7OFEMEMNERSA D ORMMEER 4903, FIEEHL SOBRKLERT 5 29K
TRATE S, 22T, Fig TRE > TROAEMGSTEITES ¢, R DR X0 EEHTIDT 4y %
HELTHI, TOFFE, Table 7 DLk )DLk 57253, Table 4 TR LicHiEEEOH L I1TIER
CTh 5,

P L - A ¥ ROFMMAERERIT, 10t/ha XD A5DITERETH S5, 7ry PN-111211
FETH-Th, 10t/ha OEMMAEEREZ DT TV HOITERET 5, 2D 7 r v MiX 10,0004/ ha
HEHOMSTHD, TTCEHAEEET LTV TR TINABEELGEICRAL > 2BICH 5, A
Bab T LTRHBESREZ LRI OEVMEAELXIIHL S 5,

HR « MFHT, 1004</m? (100554</ha) WX DT » <v ODEET, 2~ 44E4£0 3 EMOHEER
DETFHFEFE R 2kg/m? (20t/ha) iETH T & % 3B, HRS XFE s mTHEA~+H
Z/ha @ b Fe o kh 20t/ha OEMEEREEZ DT TVEFERE T, SEBHD 5 WIS DEF R
BHTH->TLEVEENIBLN DO, EBEN AT, ThBXMEKEORI HWICL > THAK
ZHEBI2-hie A0, PRICEEDCHBEZ MR- TWHZ LITL B LIEHLTV 5,

T, VHVALBIEIC OV TORMLER S Table 8 IZhiFfc, ZTOHWERTBEECL > TRK -
TYEO TRV LW, —RICEEFORKOMAEERX, KIS TS5 ~10t/ha-yr, HHFE
WTRINOFELVAD XS5 THD, Brar? i, L HTHROMAEREOHIE, HFHROBEFE
BHLTO.21THH LS,

Table 7. DX E2FAVCTEELLMEER

Net production estimated after eq. (9 ). —d4dy=a+y;—R-+ye. (rf.Fig.7)
o _ _ - ~ _ _ _ _ - i =
7w 5 b Plot O-T O-M O-D | M-24 M-34 M-49 | N-11 N-22 N-31 Nuotation
g WL C/tyr) |5 90 0,90 0.90| 0.82 0.87 0.87| 0.70 1.01 1.0l a

Net assimilation rate

MoFRE (t/tyr)

Respiration rate in 0.03 0.03 0.03| 0.04 0.04 0.04| 0.04 0.04 0.04 R
wood )
“‘E K=N
‘%,eig% o avest/B) | 165 211 22.7| 25.6 200 17.3| 16.7 18.5 218 yi
W =
ééeig%% Of%;ood(t/ha) 159.9 161.4 169.0 | 144.9 134.0 157.2 | 46.9 117.2 137.0 e
s = .
I{fir@etip?od%aio(r:/ha YO | 101 141 15.4| 15.2 12.0 8.8| 9.8 140 16.5 ay

Table 4 OH4EER
(t/hasyr) 9.6 14.0 16.0 15.1 12.3 8.9 9.7 14.0 16.7
Net production in Table 4
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Table 8. #% # o 4 B # 4 % B
Annual net production of forests.
MoE E R
Bt & Net production (t/ha-yr) H
Species £ & b OER Reference
Total Above ground

Fagus sylvatica 5.0 29

do. — 8yr 7.5 6.6 21

do. — 25 yr 13.5 11.7 21

do. — 46 yr 13.5 11.7 21

do. — 85 yr 11.3 9.9 21
Northofagus obliqua 4.3 29
Quercus robur 3.9 29
Quercus rubra 2.1 29
Quercus petraea 2.0 29
Quercus sp. 3.2 29
Castanea sativa 3.7 29
Fraxinus excelsior 5.2~6.3 3

do. 13.5 19
Alnus incana 5.1~6.3 29
Betula alba 2.7~2.9 29
Betula verrucosa — maximum 7.9 34
Betula platyphylla (<5 # v -3) 5.0 51
Populus tremuloides 10 5
Populus grandidentata 4 S
Distylium racemosum ({4 &) 21.6 14, 18
Castanopsis cuspidata (= 1) 16.5 I 48
Acacia mollissima 27.6 | 46
Rhizophora mangle 10. 8 I 10
Temperate evergreen forest 18.9 ! 26
Evergreen gallery forest 25.3 ; 26
Tropical rain forest 28.5 E 17
Larix decidua 6.0 29
Larix eurolepis 9.6 29
Larix leptolepis (75 =<) 4,.4~4,7 \ 29

do. 8.1 7.6 : 43

do. 7.6~17.1 2
Pinus sylvestris 7.9 29

do. 12. 4 10.5 30

do. —maximum 22 30
Pinus nigra 5.9~10.3 29
Pinus densiflora (7 H <) 18~22 49
Pinus pumila (~4 <) 16 11.3 44
Picea abies 7.5~11.2 29

do. —maximum 18.0 19
Picea omorika 14.3 29
Picea glehnii (7 5 =Y <) 6.7 55
Abies sachalinensis (+ K<) 21 55
Abies mariesii - A. veitchii(A#+ > 5 ¥V —3 5 X) 8.3 28
Abies veitchii (25 ) 7.6~19.7 2
Abies grandis 9.3~18.4 29
Pseudotsuga taxifolia 7.2~9.8 29
Tsuga heterophylla 12.9 29
Chamaecyparis lawsoniana 10.6 29
Chamaecyparis obtusa (& 7 %) 5.5~8.4 5.2~7.9 43
Thuja plicata 3.1 29
Cryptomeria japonica (R ¥) 6.5~12.7 6.1~12.0 43

RHOLEFPIL B AFKROMEE, » 5 <Y ROBEMEEDERL, 2—r v STOFHEBHIILT,
BEROFHRERZHME LTHEIN TV, ZhoMBOAERR L EROENDL/162 LTH
ET B ERRMEAFM & B, Table 4 KRLicbhbhOAERERLZHS TEb > TV 5,

SEDAMA X THEE XN IHIEERIZ 10~16t/ha.yr TH H, THIEBEEBKOZTNOEIZHKD
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Tabley. HHh oK LEER L HEESE

Gross and net production of stands.

fa : & Gﬁssipro%ct%n Iiﬁt g:}od%:cti% f E
Species (t/ha-yr) (t/ha-yr) Reference
Fagus sylvatica — 8 yr 13.9 7.5 21
do. — 25 yr 22.3 13.5 21
do. — 46 yr 23.5 13.5 21
do. — 85 yr 21.4 11.3 21
Fraxinus excelsior 21,5 13.5 19
do. — unthinned 8.9 5.2 3
do. — thinned 9.1 6.3
Tropical rain forest 77.4 28.5 17
Distylium racemosum ({ Z) 73.1 21.6 14, 18
Picea abies 26.5 18.0 19
Abies sachalinensis (+ F=) 50.2 23.8 16, 55

2, £IE, VWEROX S BRMEHESKROTRIELRAZELASOND, LT, JORETESR
TBE» L ZIE, EWAEECH CTRAFI—REUEHEATH-C, LAREENOAREVEETHS
LRVWABRWOTH B,

2. REES REERLZRDDRDIIL, ELHOWREZRDBRFIIEES RV, ThICEHE
HoBEERTS L, LrhrEETBFELZRELE Y, L ->T, FROBEEELHELREIIE
HDTFLEWE, WELhKETER2EDTHHE Table 9 X 55, £HD Fagus, Fra-
xinus, Picea OHINY, VWTFhijtaz—rm o KT HETHE»L, BESWLEAMDORAFRTIXZH
LORFE LEDLSTHS 5 LRAHIEHREN, Table 5 TR L #HEE40~70t/ha-yrizit= —r
v BT BEDIRTRE LR > TWD, Kivura® OHFEICL 51 20X, KEELETEShEE
Th-T, SEOERORENRS L IMEMTEL, AERZLET 2 DREK’ES 5, RENEVHET
i, MIEERIILLHA, TRHBENRBICHETZL8E LN, Ocawa et al.?® [IBELTHATIZ
HAEFER 40 t/haeyr, WFIRIEE R 60~70t/ha-yr KiET 2 TH 55 LBRTV 3,

Table 5 D¥F 225, Moier et al.? PF RO 317K > 7D L RIKROWBELEER LT bV EMBILT
X5 LR B, SEORAFATIROHEIL3HIRICHZY, FELOREVI TN ThEL>TV5HD
CEHETEDLANS MARES B ENTERDP o, LeL, —SOEME LT, £ENMERICR
BRFHII20~804E4E, & B \WIThS O PIHEI L T10~15mBEOR Tk kv Ll h 3,

3. IRNX—FR WMHAEED=F X —HRIZRIFOWS DR OWTRHEI RS, Table 6 i
RLicikh, MEERCHT =5 ¥ 52X, £FHWATD 1L BCHET, BTEhE2KB=%x
ANE—BOSLHENIBEET BRI bTHTHBZ EnbH 5, Ovineron®® 13 Pinus sylvestris @
EERBHTY, MAERCHNLTIZIL3%THHLL, MAZARPBAL® 1320 t/ha-yr OMAER
OHHIHPED t Py HhTh, &F, £FHMOMEERCHT 282 ETN0.74, 1.2% LEE
LTV, Ovineron and Hertkame®®X, WAWAAREE2ED THAERCN LTI 1 SEBED =X L
FHRLELTVS,
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INOLAXMGOBEERIINTE=RNF—WELHLTH, 2ET2HUT, EFHHATY 3 %L
TFTH5, Ovineron®®, 13 Ocawa et al.?® D 40t/ha.yr DOHIEERLZ L OBFHERTLREERIIT
LR ANF-REIHBEETHDIERELHACHIT, BEERITTLTD =R F—%ED FRIT
SHBETHHZLETL, 27T, TRYVIEFENOBEERITITIHERI2~3%THDL
LTV 5,

P b b I

TR &V S EREFR (ecosystem) D7LHT, 132 A EMBIARICE » THESW S48 (producer) 2%,
EERMEFENCBEL AHEER CNEETR 2TV EPZRS L T5Z 813, FHRERREROXRTSH
b, Fl, BHREVSERRORNDL, TOHEMTHEBAREZILETHECD > TH, TOEREE
ZE > TRADEREDDDIEV I ETHERV,

ZOWETIX, AMOF v+ AFRE 2 HEEERAFOANTHROEEN T OWTHBRI L, £IERO%E
B4R, H5VIWHEEEFEEOMRIEVEMTE - T, EXEEBERZRETSREE TRV, Lk
25T, SEOPERLIT, AXGBHOLEENEZZHRIIL, FRNZESETORENTHZ, LVWIE
KT, ZOREZSBOMERBODOERE LTRLTIWEELZ TV 5,

SHET, ZHROMEAET 2V T OWRIS 2 HX 50, FROBEER, THOLLERERD
bbHA, WRIHEE TR ED R ERERMEERCETHIARDORET <k, TT TR, M
WHEDOAXHRDOFH»S, REWEF S FRBEELTY T 77V ET7H, TRICEERAFREZAELT, £
NENOWS OFBIEEN RHE LI,

B E RFRTTYS 27 7Y, BERTTTH, BBRTCELA¥FOMSGE Tablel Ot khic
FAELR, 7Ry VHAERWEERLEEEZEAAE L. #3AR1RT L EBIL T, & Eey
FTAEEZEY, —HERERELLZ o CHEERELER L, BIIBERAN L,

BHEE WERRSBECI T, #ACER»LEE L, BEERXERAL TWiW2, ENEeLEE
D 1/5 & L (Table 2), FASHL /A ¥HROERNL, hab/c D EFERTA0~50t, BERE T 17~22t, ¥
R T10~13haf2E & Bbh 5 (Table 3),

&, & EOESERS HEHNEECTT IR+ REEOMMRERRICE, KSTLoEILS
hizwg, HE, EETRASZEPRDLR5 (Fig. 1, 2), WEERMNEVIEEH EREHRTOED
HDBHAWNE DB, Livl, S TRETS S (Fig. 3). KHLKE LTOEORFREDH L1
BHICATHEE1L, MBS AEL B3 (Fig. 4), ¥-HSOREBERRE K513 E (Fig. 5)
ETT%, BOHERVWThOBEIAFTRMBEDIZEAS S L HMEH 5,

MEEE WA DH (DRWEERE, HI#E) LH%+8-+iREEE OB RERR (Fig. 6)
PBIEMCDIPFELL TW2dD LT, BRBROBRZACC 1ENORERZHEEL, RELOEEX
Dic, BEDOERD 1/45, YFEAEEINLIOLFEELTIhITiL, MEERE L (Table 4),

BEEE FOFMWRBLRE, 20°CIiB I 2R CHT2FRELXEH 0.51, £LH#] 0.58mgCO;,/
gehr, BERH Q=15 L LTARKIEA2EELCEE L, MOMENERL, ZOBAMRED 14£R
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DB ERE Fig. 7 TROTHEE L, MAEERICE MOPREBREZMX THEER L L (Table 5),
IRNX—hE KIBEH =L ¥ —BiTxT DHEKTEESN =R AL ¥ —BORE, RIFOKS
ZOWTDHRDI: (Table 6), BAERITHT BRI AL F—HRIZLET2UUTTH -7,
L E DY R, FEERYMMOBEL kL7 (Table 8, 9), AXHOWELEENL, Wb B[R
WEHEMMKR L TH - T, AFREACEENOFHVHEL IV 28V, SEOFECHENTIE, A ¥
ATHOEERIT20~30F4E, #%5 0 FHE10~15mBE TR 2ERSRD i,
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The Dry Matter Productivity in Several Stands

of Cryptomeria japonica in KYUSHU.

Yoshiya Tapaxi, Nobuo Ocata and Yasuo Nacatomo

(Résumé)

The dry matter production of forests has been estimated and discussed by several investi-
gators. But, most of them were mainly concerned with the net productivity, and unfortuna-
tely, the reports on the gross productivity of the forest are very few.

In KYUSHU district, there are many cultivars of Cryptomeria japonica for cuttings. But
we have scarcely any information on the dry matter productivity of their stands. In this
paper, the stands of two major cultivars made up of cuttings, Yabukuguri and Aka, and the
seed-origin stands are adopted for estimating their productivity.

Field work Nine pure, even-aged and well covered stands were investigated; three of them
were of Yabukuguri in OITA Pref., three were Aka in MIYAZAKI Pref. and the remnants
were seed-origin in NAGASAKI Pref. (Table 1). The plots were settled in each stand for
D.B.H. and height measurement. Several sample trees representing various D.B.H. classes were
felled one by one and immediately measured of their weight of stem, branches and leaves
(green parts) independently. Small samples of each organ and stem discs were brought
back to the laboratory for dry weight determination and stem analysis. In this report, weight
data are given on an oven-dry basis, unless otherwise stated.

Standing crop This means the present amount of living substance in the stand. The total
amount of each organ in plot was calculated according to the following equation;

Y= GG’ veereeineie e 1)
where y, ', G and G’ were the total weight of plot, of sample trees, the total basal area of
plot and of sample trees respectively. The root weight was estimated tentatively at 1/5 of
the whole plant weight1®5?, The composition and standing crop of each stand are shown in
Table 2. The leaf amount per hectare of Cryptomeria stand (Table 3) was considered 40~50
t/ha in green weight, 17~22 t/ha in dry weight and 10~13 in leaf area index. Incidentally,
the leaf area was calculated after Yuruxi’s constantss®),

Proportion of each organ The allometric relation of stem + branch weight and stem weight
to above-ground weight seemed to be irrespective of the difference of stands, but those of leaf-
and branch-weight to above-ground weight differed with stands (Fig. 1, 2). The percentage
of leaves to above-ground in weight of individual sample trees had a tendency to decrease in
smaller D.B.H. but to increase in younger stands (Fig. 3). That of stands was apt to decrease
in older stands (Fig. 4) and in higher mean height (Fig. 5). The proportion of branches
to above-ground slightly increased with progress of growth.

Net production The net production here means the production of living substance, which
are mainly stems, branches, roots and leaves. The allometric relation between D2H (D:D.B.H.,
H:height) and weight of stem + branches + roots per tree was shown inFig. 6. By the method
of stem analysis, D.B.H. and height of one year before were measured for sample trees. And
from the relation of Fig. 6 the weight of woody dry matter of one year before was calculated.
Thus, annual increment of woody dry matter could be estimated. The new leaves were

regarded as 1/4 of the whole living leaves in weight tentatively. The net production in each
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stand was shown in Table 4.

Gross production The gross production here means the production of organic substance
through photosynthesis. Accordingly, it is the total sum of the net production and the amount
of dry matter loss by respiration in living tree parts which are roughly divisible into leaves
and woody parts. The calculation of respiration loss in leaves was made on the basis of the
figures by Necisu1 and Satoo?®. They had studied the photosynthesis and respiration of one-
year-old Cryptomeria seedlings and found that the respiration activity of them was 0.51 and
0.58 mg CO; per 1 g dry weight of above-ground part per hour at 20°C in summer and in winter
respectively. It might be unreliable to use these figures for our stands, but available data
concerning this could not be found. However, above-ground part of seedling mostly showed
green, so that those figures were of necessity used. Necisur and SaTo0?® also found that the
temperature coefficient Qo of the respiration activity was 1. 5. Assuming that the half of
total leaf amount of stand consisted of sun leaves, the remnants shade leaves, and the respira-
tion activity in shade leaf was 1/2 of that in sun leaf, the annual respiration of leaves was
calculated, utilizing monthly temperatures at the stand which were converted from the data
of the nearest meteorological station. The respiration loss of CO; was converted into dissimi-
lated dry matter which was mainly composed of (C¢H;005)n.

The respiration loss by wood (stems, branches and roots) was estimated as follows: The
relation of the annual dry matter production per tree ( Jw) to weight of leaves (wz) and
of woody parts (wg) can be approximated by

BUW=QUE— R +++nvererrerernreesntenaiite ittt (1)
where @ and R are the annual net assimilation rate in leaves and the annual respiration rate
in woody parts respectively. This formula can be converted into

AW W= W —R ++vrrrerereerremrtenrteite i (8)
then, on 4w/wg~wr/we axes, a linear relation is expected and, ¢ and R are given by the
inclination and 4w/we-intersection respectively (Fig. 7). The relation of the annual dry
matter production of stand ( 4y) to total weight of leaves (yz) and of woody parts (y¢) can
also be approximated by

As yg of our stands were known and R were recognized as (.03 in stands of Oita and 0.04
in Miyazaki and Nagasaki, from Fig. 7, the annual respiration loss of woody parts in each
stand could be calculated.

Summing up the net production and the respiration loss, the gross productions were
estimated as given in Table 5.

Energy efficiency This means the rate of energy fixation by plants to total solar energy
given to plants. This rate could not be calculated except for the stands of Nagasaki, because
of lack of the solar radiation data. At Nagasaki stands, efficiencies even in gross production
were less than 2 % to annual solar radiation, and less than 3% to total energy in growing
period (Table 6).

Discussion As mentioned above, annual net dry matter production may be approximately
estimated also as formula (9). The figures estimated with this formula are shown in Table 7.
As compared with the figures in Table 4, these values of net production obtained in different
ways well agree with one another.

The net prodilction for our Cryptomeria stands are 10~16 t/ha«yr. The values, in compa-
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rison with other tree species (Table 8), are twice as large as those for the deciduous
forests, and are somewhat similar values for shade coniferous stands such as Abies and Picea.

" The reports on gross production are very few (Table 9). For our forests, the gross
productions are estimated to amount to 40~70 t/ha-yr. The fact that the gross productions
of. our forests are double the quantity of North European species may be due to the large
amount of dry matter lost by respiration in our warm temperate forests than in the cool
temperated ones.

Within our investigations, the productivity in the artificial stand of Cryptomeria seems
to be maximum in 20~30 years of age and in 10~15 meters of mean height.



