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Taisitiroo SAT00, Rokurd Kunuc! and Akio KUMEKAWA:
Materials for the studies of growth in stands.

3. Amount of leaves and production of wood in an aspen
(Populus Davidiana) second growth in Hokkaido.
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1. ¥ 2 & &

COMRO—EI LB I L ERC OV, TTK ¥ 2 08E (EREH, 195) T, <
bl OXRTHY, ¥l EHIK ~o0MS (K 1955) K, <bLLDRTEVADT,
Nl € 4 ki;sﬁ<o OO dbiEEDTa v vy vy~ 5> (Populus Davidiana) ©
BAEMCOWT, EOoBLEROBRIE FLdkwT #AELYEIholk. ZOBBET RF
iz BEIEL SR TWERT 02034 7L T DX AREDOHRL SHEbLLV
K Tigl, 2D OEEEZLDTWHDT ZOWHEO—HELELNCTHI LT O
BOMKD TITYBAEDPANRLD I 2L RLRLDES S, dElsTs BEMkOD
OMEEDME ST D7) ¥ FOERNTEKR £EOD X5 EOWTE, BHL NG
F (1955 2 <Ll DT, )

COFER EROHECS L30T P enBARECHD, FEERFY ~ by
BIigolo DhRE &L OVWiiifEByic ¥ ok B REEE L, B fiEcowT
WAWAH L BRDR gD AEEBEAAORRE O e, BOL BALEYBLLT 5,
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2. Lo~ #

BRI BRI Bk D 74 HRHE i NIEO—IF T, HEFO FHIREERC IR
v, i B15° dJegie 8 mkbv [ L T
Tk, FEHIT FEMES R &
HE#EL rayd WEH X ERTW
Bo HIKRFEWL 7~ AFFREHDHT
BEL, TOEMNMNZT ¥~=7Fo ¥
Fv FI2F ~wFFE TVFVY
avaAeras FY) Ry x5S TF
TrFT ~FSavFEN B
thOT, ThbDiEhic Feavs=
v A ¥ vh=s THFED S
MEBRID, Favevr~r7oO
HERRE ¥od Rbhisols &
OFRL 1914 F CRIE3 ) o K
DhHEIZTERL DT, e 25~40 F,
CRET ¥F21 ATR<{brbh<T

Wigb HOMEO X5 $HH 1Rl g ——
BT, Fig. 1. The stand studied.

3. Lo~ 7

1954 FORE

1954 EDEI, FEmo RO FavEvr<rIoOBELWEIARZDLBAT,
40x40mD EHHOEREME & D, FOLMOHKRDTATE AEFlARLFEIAR BLT
FaAVEVYvF T LEDOERMC bT, cm BT £F2 MO BEEREII»ON,
TOERNS thiky 5K 250K L, XbIE BELKORINLLER FHHROLLND
ARBLHAT HEKE L. FTRAFRORED WALART ¥ 4OVEHE H1RCLD
Fo

BRrAR 7B LT, HE¥H (0 m) 1.3m, 3.3m, 5.3m & 2m Jtic FEELD, BOD
WTWBEAME Im ORIl £ 0T, MEBET R R S ot Bikown Tl Ik
FOY ROy AF FHY Uy AOEE AHyREND, TOET FEE O TNTLLY
LT FDFDAHFEEMD, chbOEY I{HEEET TOkddb 10~201H
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£1FE L b < &k XK
Table. 1. Sample trees.

E® k| weAk | FBA
‘ Dominant | Average | Suppressed
% Number N 5 5 4
(N Age & 40 37 26
i Height m 20.8 20.4 14.2
M E DBH" 22.4 17.8 10.2
2 MR’ Stem Volume m? 0.3945 0.2554 0.0579
FEDB(EEER) Green wt. of leaves kg 9.7 5.1 0.9
% o B Amount of branches kg | 67.0 23.7 2.9

ERBELLT 772054 VL, K€ D FvD A F &AM EOR
BHE, I E 5 2OLT 75=2—7—T, BOMELD LH, EEBECVWRT HEEEEY
o, TRILIDOT HMEERIEED F~DRBFCWHTHEVITARE LDEEIR)
oD BEEBLEELBSLIENSE EThill. #Okrhb *E FOEENDKL
10 XDRE¥EY F700 44 &OEL, ohg 50cm ZrcEST MREED, &
ot BoONBEIMBELEEELZL LT, BOVFr 307 b2 ML FE=F ORRK
BIO HBEERZL L», HoMK: MEEERY RLasrd =hilie

1955 EORE -

1955 EDE R F % &kl UEH#T >WT fRNRREL Sk 2ok. BT Lebl)
< WEEEO BABEE SlfUBIkl, BE 10 A 1KOY ) TATENL %
DEPE Fhixere LT BHELA, ¥k SEEHOLMNC HELT IXImoBRHEH Y
SELST AIOEKEE HMEFLML MDY, FeOFEFLEEERYL DT
DEEEYBX 25 BFt:Lis

4. ¥ © K R

OB MEERKCH, ZoFEHIIE MR oL Rbhigholo T, #HE
I HERCHELR, MREEY DBk TEiahoT,

MEEROSMEY H2KE, lhablhirkli Kofx H2RKCLDT, fHhAD
TITARF 2O /Y FF7oREREL, Lk PMERREEWI LR bELLK, BER
Bo AFEOTITA%E HIRCLDT, PMEARBBIHATWDZLnbELD L, 0
HOERIEARE FbLVOKLOX) TAT bk ihikdbon #WEDLDE Mhlkdo
EEZTIXEI I,

nigh  BOrOBEN ETZXOTWBODT, LOYFI I IEbI DAL THIDIC 19554
DER LB~ EEEDN #SEEio BEovIT4% £ 4, 5 RKLdd, 5+ 72F0
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Frequency distribution of diameter breast high.
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OTHERS

50
Populus Davidiana

) . . DBH
, % 4 N HEENOHMEORZRE
Fig.- 4. The rate of mixture of the tree species in relation to diameter.

%
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Magnolia Obovata Populus Davidiana

5 10 | 15 20
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% 5 H S OMEDRERIE

Fig. 5. The rate of mixture of the tree species in relation to height.
Bk Y lepote A~11/1600m?) DT BT “ZoiEd” tlis “(0ik
P RIEIND BARLOR AYa¥rE [ rrv=F oF T, FOERMKIE 1~2
AHTD FF7% X755 Frid o5h 0 ol Ehve B4, 5 Nobb
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£ 2 % lha bibhoRkokk
Table. 2. Number of tree per ha.

Exrk | Alive Hhk Dead I
A ¥ [(VV74% | ;. K | B Kk [Mortality %
Number | Percentage Stand Fallen }
F 2TV ¥<FF> Aspen [ 1025 82.4 331 375 24.4
roEnr Others 219 17.6 ‘ 19 0 8.0
=t Total 1244 100 350 375

MBI IR COME FIvEevr~vrIUUADLOR EoThbbLRELHTHEE L
Fo KL OEFOROHEDL B HDMN Lehbd b0 ThsLil HELE.

5. BOERORAYIF

—BEHEZBRTWA X oKD ILXKFOT e —HBALL RgodoL
BRI, EVLELTHRDE FPoRLBROTVEBE I b Dl. FOERN D ELE -
T RS LEIRDIE FokbhlBLEF Y LR, BETE BB LN
FITEVIYYFSICDL %ﬁ?m‘%oliﬁxyvu RWEBL TR, 20
HTIE PoAbA Liehio
T BAOHHNDA2TWEE . g
BrTIELD o BHLNBE
(1955) oL b~fe dLBBIEA
o I UX 5 forkix 40 F4
O FEEDDDIEDICEN S H
AR BIV BEARLEERD
FHo Bo fiE WEER
D HEORS IF%H 6~
8 iz LT,

BELERCE K bRBLEDK
WFE L NEE (1955) DL i

DBH (cm)
S

I e A I O B B L

A IR B AN A T A AR A

PvF S ok WETFEED 0 20 40

AGE (yr.)
AZHDT I A L L TE W, '
£ 6 M HBEEORAYIF

B 6~15 FrTR EORED Fig. 6. The course of diameter growth.

S8 Ea e 1 z 3 <1 DAS:#E2KoHBE R X  see the explanation of Fig. 2.
EEBETISE FHL m ONETFTREDOASH D7 ¥ values of site class A in

DEDEERZLDLTED, 45 Matur and ONoperA’s “‘estimated yield table’.
BORIL 20 AN BWEEENBLAZRI LD LS, RIRLEEROLWERIE @
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Fig. 7. The course of height growth. Fig. 8. The course of volume growth per tree.
D,ASO:E6RKogHPERE X ) D, AS: #2RoFHERE X
see the explanation of Fig. 6. see the explanation of Fig. 2.

LAREFHADEI DN, Ll HERLMEOEELE BHObWEL bEIBMLFHAN
T\ ENRLR BRI, ~ R o

IOOF'
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Fig. 9. The relation between the amount .of branches and diameter breast high.
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6.

BORIZFEIRKCLDT IR WEEK
& EERBRALY BosrwiEd E
BOVIRK HRBBLV. 20O X5 RERIT
TTR BELOBECOWT AZidbh
Tk bH, BEBCOVWTH
+ (BUrRGER 1940, 1950),
1947) I Y OWTHRE IR T35,

ERC- IV N Pl

+ 5 (BURGER

7. &

EoREIX # 10 RELDT IO HE
EE: HBELEERLY, BOLSLWVEE
EEO R I 3 o SO L 5 Tt
i TOR BB OBEROVWT &AL
DHohTE D, BERCOVTH
207 (BUrRGER 1940, 1950), > 5 (Bu-
RGER 1947) 7t Y2\ T #WMEIRTW5,
o X 5 e Kittrepce (1944) i X

F—1

> T
log W=blogD—a

(W:ED2%%, D: fiHER a b: ¥
B rvwd AR IOT bbbIhT
FHZORELBWT HOERIM ML
FHOLOEEDEE D LDHIENTES, &
CTCLBR Favevyr~rFvoild
C OBIRT R b foos, BRI L
EBHEEL LT —bTarce

WD
Lot
3T %,

ook OIEO R 1ha bich OROE %
M Th LDt 1ha b DEDCEIT -
aVEV/YYFIUREFTT HEET 491

5000

GREEN WEIGHT OF LEAVES (kg)

Fig. 10.

50—

NUMBER OF LEAVES

F
L
10000} PER TREE

(-]

LEAF AREA PER
TREE (m?)

DRY WEIGHT OF LEAVES
PER TREE (kg) o

GREEN WEIGHT OF LEAVES
PER TREE (kg)

DBH (cm)

%10 X HEEZE:E0OREOHF

The relation between the amount of
leaves and diameter breast high.

Y MHEET 1.9 by, HHET 2.1ha, KEC LT 4~5 FEHChore %728 10 KD
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MEERLEOROBEKRL %2 No HEREIEARHSEL»H4 &H: lha bich OFE
DR 4ERTS5.1 bv #EEERC 1.9 +v HEH 2.17ha B LTS EAKERD
FRARDPOD EDIHDE HED FHARAE V. HOLOEORIT ZOBRIR . (DO
BoOboNn <bbBDT BHEEBADHM, ZhE2OVTE bLTORDL, FaTxV
T¥F T DEDORLONTIL B  bRBESEERILA, Bic U Populus BD
WHNAHE 7~ YD bhWwF S FROWT HuBer & PoLsTErR (1955) X Z TR
TIACBRBE LORERT BBERTI4% LHLTWE, Ll HEEDDHD
TeMBHY 1ha bV DTy 4%d L dBRIE SEbLiRVaARbB. HE (1955) » %
Ll BRIDOT @roBBEOEDORIL HR5E, HARTIC DLLNR I—rYDH
DT F A4 HH{, MorRK, KNUDSEN & MAURITZ-HANSEN, NORDFORS /s ¥ DL b~ =
~RYRDIROTILLIVREEL, 3—wY DT+ bRV aX0d b Tk,
EoF+F¥d KOBLHCTIOTHH, Zii FEKROEZ WHUBLLIBLIW -
(3K, BUEROBED+ =54 HBATIZ & KT ko BURGER(IMO) i& =—=w
YROTFD FHFERIBEARCL bRB L BEMEEOFEFOTLWELYOTTWE I L
 WELTWD, BfUEEOEDr = EOTYHrbbbTeThul, $ERL 57
VIR O T B S XD, SEARCIE BEBOENBENC LELDLTV S,

$3% ¥  Table. 3. Leaves.

#® Z XK HBoZ K % B K
o Domtnant Average Suppressed
Im®* O EE Dry weight per Im? g 87.2 89.6 80.0
1 Ko EE Dry weight per leaf g 0.38 0.39 0.28
1 # © B & Area per leaf cm? 43.8 43.3 34.6
& 7 S Water content % 160 158 147

8. HOR: HPHORO K

WK TD WEOEE L EROMKYEL 5 L 2k, YHEOY 7 ) FLLTD EE %
DYBLFELTD HOBO SicoOBOHI LT A LHROBEREY BEEMICD
PUTENTE S, EORLEPRDOEOLY $H4ECLDT, ED CO, ALES B

i1k FEoRLECHROEOE '

Table. 4. The ratio of the amount of leaves to the amount of stem and/or branches.

N BoR R % & K

Dominant Average Suppressed
K Leaves/branches kg/m? 186.7 276.1 428.1
353 Leaves/branches kg/kg 0.14 0.22° ' 0.31
k- -1 Leaves/stem kg/m? 24.5 2.1 ~15.5

ZE/(B+#) Leaves/(stem+branches) kg/m? . 22.6 19.0 o149
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DOMREMN @ 2TIRVDT LbuokBEILTERV. BEAIL HOBRKHTHEDCE
DI d0Ed TV, B BIUBLEOATCHTS EOBEOHIE 30ridkk
Vo FHEARE FORME, Lol MERER BEMHELC) T HEODWERIORY
BEL, BRL7 P ALY HOMERET BOMEECLDORLE @ahRBRIVIL
3 BrlwnasLERE S (MOLLER, MIULLER, & NIELSEN 1954)

9. RIHOZMTORE

ELHOBRESMDOE D4 IL2WTE X OW|E (ERIE 1955) TORTC, BLED
B Zobtco0l BIV 72»#@ FFOHFY £ 11 R Ldd, LD 57
DHFDS X 513 EFARLBRARL TR bE Vbbb, FEARTE Thbe it
DHROT B, BERLPRATE FErHOREET ToORITRIHRL LEWRSZT
7 m— ZORMIETRRLCRR Y. ThAhLRBE~DD, FEARTE ErLTET HEDY
bbite EBEEOBEOHKIE 7r— %O LORIBEREVI LIL FXLHELL T»
~voEbwe Bl Ui

LEAVES /BRANCHES RELATIVE LIGHT INTENSITY (%) LEAVES /BRANCHES
0 0.5 1 100 50 0 0.5 1 1.5

B e pa e e e e [ it e e e e e e T TTTT T T T T T

20.3 \ '
,_EE]//) \ I_EEI?_) LEAVES /BRANCHES.
\ .

Fr‘_
dll
_]: TTN
i
%h_

=

| TEN I ST ISR sy [ L i [
10 5 0 0.5 1 1.5 5 0 0.5 1 100.2
BRANCHES LEAVES : BRANCHES LLEAVES BRANCHES LEAVES

GREEN WEIGHT

LN K-FrikroBF

Fig. 11. The relation of branches and leaves to the stem.
HAD REMLBbIbhBLIA 2FFHIT THILFDITOHFE K bRl HEAKRD
BHLImidishic b 2h 4KT BELRFRO I ¥ TO THIr ¥ KEBREFT
24 Neke ﬁﬂmﬁ?% VI T AR LDl TOPHEEE 11 KL dd, 1TmE h BTk

Ehich ol THAAFIE EIF LBHISK BHBTWE 5
10. EOBR2LH&ERLOBME

ITREROARD #riEo 1954 £ 8 AFTn MELEELX 1954 £ 8 AR DOV TWio
ThZhoko FTEOE (HER HEEERE AHEOERE) oBfFr &£ 12 M lddo
FTholdbwicd MHOEERIZ EOEABEWIINEEV. LL ROMELEREX
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INCREMENT IN VOLUME (dm®)

DRY WT. OF LEAVES (kg) GREEN WT.OF LEAVES (kg) LEAF AREA (m?)

120 FEosrEEROMRF
Fig. 12. The relation between increment and the amount of leaves.
O #® stem, @ 7% branches.

EoRBC AT, EiEEWEE FhC Lo UIE IR, BAROTENEE L
BOMOBELYL LHB Ll BELOBEROVWT BIkhbhTkh, BESL Hor) 7T
VHAAZIREDOT Zelehid HLELMHRINTWD, HERD 14H)OEDOE
& BIBROFEDEELL HOHELo Bifrdbiwdr $13~15 Mo Xikixb, &
RHLORNE  1ROKRCOWTWAEDREAIHTIRY HEOHRIE OB b
Ho LIAN HOMBEERIT EOBMNBEWEELEL, Lird HEoBNETEbR
DT AEEOELMREA BEAOTH5, BOEbhesi LIk #RKD EoR
LEMBOEDLELL HoMELo BEExbrosr # 13~15 RoXiKikh, 14X
DOREDWTWBEDER R WY EOGRMNINnL, BOELWERE, 2o Lk
Eernr FILEEHDO BLEXOHEOTI HFIEDONTO VE2DFHI I eblcx
%o

ZRET HEERTSE OL20ro0k0 EDORLMEEERLOBERLCOWTO *
YHEBZE ELTLEY —HEHLTREVEV. 1RDOEREOWTWS EoEIETIR LD
80T BOMBEERELN EHOCHET Thabd HEMEOEOLELL BOMEI
PEEDENDOKBC L OTI LB BAEMCOWTIL —EThHHIEN T~V D
v & (Busse 1930, MOLLER 1945, ScamMIpT 1953), > (BURGER 1940), # 5 < (50 4
& 220 44) (BURGER 1945) K OWTHE SR TV HOLXL, boBEE TiX EoREIME
FTREAEDOT BOHOEERBETHS, ThiIENLSLDE TP HEEERR
TREEHES eV, Thebb 1 ROKRD S SEORCIE Optimum 235H2T ZThEIxd
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ollllllllllll

BRANCH

WOOD PRODUCED BY | kg LEAVES (dm?)

WOOD PRODUCED BY 1| kg LEAVES (dm?®)

olllllllllll'l

: ] ! ! i .
10 0 - 5 -
GREEN WEIGHT OF LEAVES DRY WT.OF LEAVES
PER TREE (kg) PER TREE (kg)
13 ) 1lkg (£E) oXosELLBONO #14 W lkg (BE) 0FokE LS
& BRoEoROBME DHORLrEROEOEOBE
Fig. 13. The amount of stem wood produced Fig. 14. The amount of stem wood produced
by 1 kg (green weight) of leaves in relation by lkg (dry weight) of leaves in relation
to the amount of leaves per tree. to the amount of leaves per tree.

& EDHMELLDDO MOEEEIT Shil INBILNR =—wYRO ThIV
(DENGLER 1937, BURGER 1948), - } ¥ & (BURGER 1952, 1953), = 3 (BURGER 1951), # 35
~> (105 ¢4) (BURGER 1945), + 5 (BURGER 1947), 77 (BURGER 1950), =X }n—>
~ (BURGER 1929), #7527 7~ (BURGER 1935) 7t X 20T #HMEIRTWB, 0D
X5is SleonfEmA B UEECOWTE H5Wwik BERUHEECLOTYH HEX
T B, EIAN ZOMTIE ThbLoWThidZritd HEHEETSE 0ro0ro
DARD FEOBHNKT WY BMBOEOCLELL: BONOENKEV LW #HEREHIE
BRT %o 2O HWIrigofe 3BWEHOMEMI BEH FThEFROEHRVWEDOW T
ELVOT, FRORE iz r—20RBCIOT BRIDOTRARVAE Bibhb,
LT EOBRVHETOCLALT BOMOEERN I, EDELVE O LO0LDOKRD
FEOEH optimum # ZZeWEHVThHD, TOKTELNAERIIEDOEN optimum %
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CXTWBEBWEEELUE Thbn320iIEb\
b TLE bRORLOTIREY w3 #
YA = H WhE XD, Lnlinns IE
OEH optimum %Iz Bi\W5 X3 il T
L1255 EOENEKRDE hixoT HEDB
EH-VD BOMOEEENKDLBZ LEOWT

Baker (1950, p. 287) 1% EDOEMNRKE L E FToi
SOEER eT I RbAELLBLLIELVDOTWE,
L Liehin THIHKASGRS B FRIE X
PF DI L BN I rhEL DL, Bkl
EOTVBAN LI ETFVDbBVEIAL

ErBBLb2TwbHewd BHEIR . LA
BRI AT TV AR ST BEMOEL ¥ |
BLHDOTwBH w3 ZenabErul HET Ba-
KER D\~ ) 0)&. K22 Rbb, BAKER OF v F T
=H 3 BOMOLEESY FCrs CO, FAtEL OHOE: BROEDBOBK

Fig. 15. The amount of stem wood

e R B e et o o s
MIBOME DL BORET OhbhbdD Tk, tree :
BREPRREELDLDORE Ohbh, b BOHEPBRLED FEREROMRIC ]
Dhbiohh, EOLT 5 Y& ZThARIDOTEBBWEERINDE CO, ALEXE 2 5+
T L@ 58ATRL, FHLEEYR EDX5Eohbhahi v’ SEOavREEL
BREN DD, OBV Hbik, EOBOY JLEOEDL FbbTHEo 0
ek EORMLEEWD BT HOER LR LEOMbRBESD VI TADNEREE
CERLDT, b EOBOV )V EOMEEEENBBZ b COBEREZVH LB LL
Tho ChETCEIALL Bk OB HELORKEEDTHS B (i Dbl
E# 7cm DEOESA) OMEdE L HHonoTWT HOMOEERY »vF=KWhh
T 7R\,

ERR YBRETZT ROWTLLR (BH, 58 1953) SREEN 0.383 & ok
EdbTRESBOLRELT, FhidbnT HEBONREERY BWEERCKEL
T ThREDEYELZ 2T, 1KOKRD OEDOEK L WE 0L\l EROMER
BRBHL H16 ROX kb, BOBMNE HOLEEEY I vF=C\Whdr EOBL4
EEOBRI BETOELVLIDE Wbh BEHRCLATE, bk ChCEOLEER
Z<bxbt IZOBRIE 2ok EHRCLLT 3L Zhic RoLER: JERALHR

-
o

L B I L A B B B R ey g ey

(=
=

WOOD PRODUCED BY | m? LEAVES (dm?)
- .

50
LEAF AREA PER TREE(m?)
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ke, %, BT X3 MK
BxibxbzntEh
R EOENRERBEY
RAEEREIRE L, EDE
EEEEDBREY LD TH
W RReiasnd L
o BDOENREEWART
T EOBOVILC B4
EENRBBVWI XX 2O
LR kTl
DHMBENANLD &
boBB il
TOMTIE HEAEY
EOBNEL-IO BO
MOEER IR D,

2 ZAH BOYSEN JENSEN

DRY MATTER kg)

& MULLER(1927), BOYSEN

JEnseEN (1930) (3 =~—m

LEAF AREA (m?)

VD T ) IR DOWT
] % 16 BROEDCE L AEEOHRK
BURGER(1940) i3 = —m®m Fig. 16. Dry matter production in relation to the
_ . amount of leaves per tree.
Y ADTFHRCONT, b O # stem. @ §¥-1+4 stem+branches.

hes+ 1 X
bR EEEs 1955) 4 + ﬁf‘%+ﬁ+% stem+ branches+leaves
PNT I VHIC T, e Uoien Tt BEAREE EOBRNELL) OBOMHND
AEENRBBEVWI LERTWA, LA L BovyseN JENSEN & MULLEr(1927) 3 bz —n
D FF 2T, BURGER(1937) 13 =3 — r YD b 2O T, BAKErR(1950 p. 287)
4% ponderosa ¥ VI DOWT, HE DEFIAL ¥ESFKIDE 20T EoRMELN
DD BOHOEEENRDWEWLDTWA, ZOKDIEBWE chbd Wihed bbb
TEWEERAE LN, TOMOAKIE 2l h BERBLRIOT FEeHOEburiid <
By AIRBR T Brbhb, bhvbh (EHIE, 1955) 13 IFC AEED
BRI THIYIT WAREENHWGE EOBMNESIO BOMOEEENERNC
L% HELI, Apams(1928) % Jack pine ©oWT EHEUXi3hz ey HWEL TV,
TARBEOLNAHKTIE 1 ERK0KRD HOBOV IR EOENREBWILIE oMo #

B ARELEHEAREDOERE BRLLIK. ZOS20bVERD BREBD2E LIk
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Vo
itk ZOMOBRARD FEDORMEDOLEELL: MOVPHERL FELRDOLEIL, Chk
#Ie U Populus BD ZrOfibR5pL, ¥FXEHE L 7w~V “BEXEF>” (F
*, EHE 1953) k{4 k<, HuBER & POLOTER(1955) DL HRizWAWhHinrz v —
YO bhnTYFRLALRTH MhBB\. ¥ @rORO WAWATEREI OWT
HEINTWDT ¥4 (ER 1955, p. 137) ©HNTH Mieh BBV

% 5 R BUBOEOCLEELLMOE
Table. 5. The Amount of wood produced annually by unit amount of leaves

B #® Eil

Steew Brancbcs Total

I
£ZE lkg bl b oMo sER | #%& Volume dm? 2.84 0.42 3.26
Wood production per lkg green leaves| & Dry matter kg 1.09 0.16 1.25
I kg bl oMo&EE % Volume dm?® 7.34 1.98 8.42
Wood production per lkg dry leaves #EE Dry matter kg 2.81 0.41 3.22
ﬁﬁﬁwﬁgmﬁgnoogoéﬁiyﬁ%vmmw dm® 0.66 0.10 0.76

wood prodnction per 1m? leaves | =
(single face) | =& Dry matter kg 0.25 0.04 0.29
&b 10000cc EECET 5 EOEHRE (KE)
Leaf surface(single)necessary for producing an annual in 15.2
crement of stem wood of 10000cc
M lkg ABCETIEORER

Leaf dry weight necessary for producing annually lkg 0.36 0.9 0.31

wood material. .

1. & & =

ZTOHEORMLLEEY KIT ExHLONEWHEN EOX3REAT WHALWARERI %
D21 ) FERMER ORI OhbnI DT B2E MO PY TYBA D3 2T ool
A% 0. ROEERES JFERMLROMKEN HrOTWRVWOT, FEOVITAR 5
BB L TERWVH, B E BOLUWELETEOVWTLLRTRE, % 16 it Ld
LT 40 194D 8 AETOD 4SEHDOHIEOVITARbLdbE HITROLS
Righo EOEDIH\ BRELKIE £EWOI BT BOMOEECONbRE 7
TABRT IR HEEDEELSrbIE TITARKE IR HESNK, BOYSEN
JENSEN & MULLEr (1927) (3 BRHOMERER H DT 0L 5HER (ZOEh\:
BOEERDOIDIC HOELLE) & b LdT\52, MEARE iﬁ*m<6&5k
BOLECO»bID V) TANRT kL, EokEROrbhE VI TA GEER) ¥
Bwzed HMELTW5, BURGER (1946) 1L 80 4D 74k EWOLEELR L ST
Derbholz 58% Reissig 4% 3 33% T 5% & LT\ 5, :@#@w&*oﬁm&m &
657 1% 109 FE 25% 7207,
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The percentages of the share of produced dry matter to stem,
branches and leaves.

Fig. 17.

12. BEAEEDYOR

CHETRORTEXIERY FICRkOFHEIS BkER XI>T lha b7hD7 54
BHEH, IBR FIveVYIFSUORENERELE 2HOMRREREOLEZ D

#$ 6 £ lha blkhovshruwrhE

Table. 6. Values per 1ha.
% b5 AR & e
(F<=FF7v0&R) Presumed as
Actual Pure stand of
(Aspen only) aspen
Z= # Number of stems © 1025 1240
RE K E S Basal area 23.89 26.68
* #®  Stems 245.000 273.63
Volume & Branches 18.36 20.50
: m® | § Total 263.36 294.13
# o+ €Y% Weight of branches t 22.78 25.44
HREEEEER % Stems 13.14 14.68
Current annual % Branches 2.05 2.29
increment m® g Total 15.19 16.97
B Stems 5.03 5.62
& - Branches 0.79 0.88
B EEE ¥  Leaves 1.94 2.17
Dry matter production /et Total(trees) 7.76 8.67
: TE Herb — 3.63
458 Total — 12.37
4 B B Green weight t 4.91 5.48
= s EE Oven dry weight t 1.94 2.17
Leaves H # Area ha 2.12 2.37
# Number B5 4—5 4.5—5.5
million .
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T Favevyvr3 O THL LRELLESLVORY L EDHBLE B6ERD LI
5o 1ha b D EMAEERE FHE%0E< & Bovsey Jensen & Mirter (1927) % X
OF BURGER (1940) DL bHRfca —w Y D7+ k 0k »ikb4k < » BOYSEN JENSEN &
MULLer (1927) DLHRE a—vY D Fx) a2 FAK (1951 OLL~%E ERILE D
HI~IHD T AL BB, TEORE ¥9DXilk SHEEDLDORSELAT
VWREDT BALIDOTIALDE hih BRLE Bbbhi,

B ¥ 2 »

HAIEEHEKD  25~40 FEDANLTE TS Favevrvrssn BAHC
DT, EDORLAEROBERIE SliisnT BEEYRC hotke & O thET ¥2
T FRGRTRCDT ) T4ADKE lh oAk FhTuie, ¥l EELTHS
BT #MEOD v ¢é*ﬁ%k#OtONXMm®ﬁ$ﬁﬁB EEAR BEAR ke
RSl 14 KD HEARLD, BLEORL %@iﬁs Eom L ROEEHT
HER Lbl, BAORS HofrEDoRL EORDEEEE:  WHERBRRD B 1
BEORR ERCEMILT EEFSRENEE KA IBIo%, 1A0KDD
FTe% FEOERBENEZE MOLEEIBRVA, HOosEEY ECRCHMIET,
EORLHOAEROBRE HeBTR CLioT e, BEROEOLRE LEBRONOE
3 1 ROARD DT TV BER KR BiE L ?<t<motm,¥ﬁ5@¥®$ﬁbkﬁ®
OB e 1RKORDOFCHHEDEREEVIEE B8 DT }
OBPHETIC LB TL BOMOERERT WMV, BIET TR HIEOLER
E<bT #25: EOBLEMAEROMKE »h) ERCHLAFCLE RBL
oo TOBRE FEBBLOTIAD BEROEOLETS BOHOEIT IV OR
BRI DN BB NDE LS CRETOH v H = s ELL KL, FILEEYHD
o OE @I R Ebe FERLROME) ObWED SEEOFFLCIELONE
EHEXI HERE FEOBENFHVEY BROL eIk B ok, Fko, ¥
MROFEDEEL: BOHORIL, 4B lkg bich 2.84dm* HB\M3 1.09kg, ¥E1
kg Hkb  7.30dmd B BHE 2.81kg, MM Im® H7h 0.66dm® %2\ i% 0.25kg’
Do TOMIL 1ha bicbw H£ESS5FY BE 2.2V v EHHE 2.3ha 4.5~5.5H I
DELZD D, 1FM HALETT 8.7 1FY TEESHDT 12.31FvD EWrEELT
VWBHE HEE L, ’ ‘
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Résumé

Studies were made on the growth of an aspen (Populus Davidiana) second
growth, consisted of 25-40 years old trees, in the Tokyo University Forest in
Hokkaido, which was established after a forest fire and left for natural develop-
ment since its establishment (Fig. 1). Aspens of small diameter had died as
the result of competition among trees (Table 2, Fig. 2 and 3), and mixed
'species consisted mostly of trees of smaller dimentions (Fig. 4 and 5). Four-
teen sample trees, including dominant, average, and suppressed trees, were
taken from a quadrat 40x40m, and measurements were made on the amount
and current increment of the stem and the branches, the amount of leaves,
and vertical distribution of branches and leaves. The amount of leaves and
branches per tree showed close connection with diameter breast high of the
stem, these values increased with increasing diameter of the stems more than
their proportion to the diameter (Fig. 9 and 10). The more leaves had a tree,
the more wood was produced by it, but the amount of wood produced was not
proportional to the amount of leaves (Fig. 12). The amount of stem wood
produced by unit amount of leaves decreased with increasing amount of leaves
per tree, whereas the amount of branch wood produced by unit amount of leaves
increased with increasing amount of leaves per tree (Fig. 13-15). Though the
amount of stem wood production only was not linear porportional to the amount
of leaves per tree, when the amounts of production of branch wood and reprodu-
ction of leaves were added to it, in other word, dry matter production was
taken into account, the relations between growth and the amount of leaves
came nearer to straight line (Fig. 16). From this fact, the authors suggest
that the lower efficiency of leaves of dominant trees to produce stem wood is
not caused by the mutual shading of leaves in them as claimed by many authors
hitherto, but it is caused by the differences in the share of produced dry matter
to various parts of the tree (and the respiration by aphotosynthetic systems of
it). The share of dry matter to the stem decreased and the share to the bran-
ches and to the leaves increased with increasing amount of leaves per tree (Fig.
17). The amount of leaves of the average trees was: 2.84cu. dm or 1.09 kg
per 1kg green leaves; 7.34cu. dm or 2.81kg per 1kg dry leaves; or, 0.66 cu.
dm or 0.25kg per 1sq. m leaves (single face basis) (Table 5). One hectar of
the stand studied had leaves of 5.5 metric tons in green weight, 2.2 metric tons
in dry weight, 2.3hectar in area (single face), or 4.5-5.5 millions in number,
and produeed annually 8.7 metric tons of dry matter excluding herbs or 12.3
metric tons of dry matter including herbs (Table 6).



