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Masazi SENDA and Taisitiroo SATOO :

Materials for the Study of Growth in Stands.
2. White Pine (Pinus strobus) Stands of Various Densities in Hokkaido.
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I. ¥ 2 & &

bhbhid, - & (FHE, 1952; Fkig,, 1955), TARBEXZ &l Ti<Y
DBV DONWT AEEBZ kv, MODEEDO WA WA RERDOWT BEYRILD
o LL, THIZ, BLDNE D EL LI UABEL S O EERARRBIIC OV TOR
RThY, ZORBER —EOHSOMS, rxid, £4B0RHPT ML B IR oMok
. Z0EFEFHTRELNE S HROVTEE, bhtbiul, %%, BREdOTnil, &0
REDWTD O oD% e LT IEEHREHD = bre—F<Y0 KRB OWT,
WS IO R bt

A PReTIVE, bHRTE, —BCRRINC D 2 bR TV ARTET, HEECh o4
Y, VWEDLTA, HED BEELAERVOT, ZOXIAEMROMARLLTUL SHEHLLV
LRIV L Liedih, ZORRMOL D WABMEO~NE WL Z0OX 5B
EBIEIOR TIATHD, BhR FOX5HMNLbIbi\C by, & OMBITEE
HOE,rI—m oy ILd AR VHELILRTWAEDT, {LRBXEFERNEHSB L5 E1D
3, FORA4I0RVEOLY Bhbhitv, - ORBHNL, TAEEO~~N: HFCo
WL MR TERLONE DS, I Iz RRVTERD, HED U@ 5 8ATIEEL,
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ZORPED W ORDOREEDIDOT5, Lirl, £OXIRATHRETE DL, WED
LA, EDRLABLAEVDT, D 2o0ERL LT &ETH, 20Xk HBRMELT
3 REERDOEKEOWTOERD, Thi2And3RbdZ ek i2T RAREERICZL
NTE, FRRIDT, HODEBDESRR ST D bhbhofd Llirlkdor
LT ES D,

ftlk, ZORBHBIOWTE, BF (1951) oEENRLEH, bhbhil ~X20IFFic
DTWBDT, BERORKEST bich LWRER X2,

COMEE FREXSEBOMEEOL LT kIltbhi, T, BMARIHNIABE
Z0E»O JFEEEEBRON LB OFEbTbb L, ThbOhAE ZThhb
BLEDL 5 LT 5, '

Im. & & i

JHEEETA 76 HE a DNERO BRI @RT, R S3ows £
BEIREEEE, AN P LIRTW5B, ZONMNIEE 1915 £0 ¥ ICOH LT, WAL
e Rhb BEMCLLTr=% 1917 £ lha bich 3000 Koy I T fHxid
DI, ¥ ROBEEHT bhrOTwicw, £0Z, EOTAHEET, 1922 £ YA ),
1922 £ BR% MESMAR WhISK BIRL, 1934 F B4 22 F) KnieoT,

*

upper

0% 20 % 40 %

#1 HRBHoBRE
Fig. 1. The lay-out of the plots. The percentages in the figure show the percentages
of the volume of wood removed by the thinning.

R UDTRBIE S 51, HETTAT 0%, 20%, 40% 0% OAMOBUE T ok,
MEROTSHED 1ha bich © AT FHEH 2403, 1412, 872, 320 KDk,
ExRThot 1952 40 lha kb0 LANE ThEh 1742, 1382, 872, 284 &
rigoTwic, RBMIE FR\ICE2T FIRDOIOIK 0% K, 20% KX, 0% X, 70%
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K2t BEIR TV, ¥hhiz TRT ABCEZORE X b e~7~ Vi, Rty
b5FTHLE HETY 2ERIioriidt, MEHOTHEE, 1934 £OMERo ¥
e, 1939, 1949 I X 0F 1952 i, HFTwBARefEhALebIT EHEDO HRH
HEEBIEOTW3,
IIL. L & ~ H» 7=

.

1953 % 1954 O 2/ FEkITiook, 1953 Foi, MWD 1952 FoRk
D EHAEOERNED TAEFRORD WEMFHOALY 3KTD xbAT bk
Utco BADKOHIS  EhwTRBRLS, RRELRET S5 2nb SUEALIIT, &
ROORPARE b Om TEORBL, HE, BTH 25— 2077 ¥ LBRER, He
Eoxre¥ wEHOLI%, A% 2T, 15D ﬁﬁ?ﬁ*ﬁé%:fgofco ¥7z, 1954
FOFCL, ThEhORD HEBOGAFEL S\, UrLicH $HIHRE LoT, EEky
0% Emb 10 &, 20% KX L0 0% Kinb KO8 84 70% Enb 6 Ak b0,
BOED UADEE OEST WALLE 2m CroOBEE MEEESOR, EEROK
i EREODTST 2tk 30 FEBKCEE:, chy FAFhOKO EEROKC
PXRT BH LI FI~ b ACHEDTE, M EOBEHOEM. HEHO EHHIEOR
Brx BECRS LT 2hotk,

IV. 2¥#tovyefhy

REAMIC 7 ) =0 D\ 5 20E, BROY 3 OIERLH AT BDT, BROY 3% LT
DEFEBLROTNT, Thht HREELO L FAYLib50T, MREBIR)Ex0
WHNWHIRT I AL DBRBZ LR IDT, KOHWER FDX5kFHFANLhELLN
o '

1. MfE¥z0 WELEE

- %1 f ﬁﬂ&ﬁ‘ﬂ@ﬁéiﬁo $F2Y (m)
BEX e #ffossvs kLTo g

Table. 1. Height (m) of sample trees before

b, YITVYIA B FOEEY 5 T\ thinning
N N - h ﬁ:‘-
BOLINTD, IAMEC LT 4 X Age| 5 10 15 20
BA O ELBEOLHL BESATRY
0% 0.8 | 3.2 | 66| 8.9
(RaLsTON 1954), FMEH B Zic 5 & 4% 20% 0.9 34 6.4 8.5
ANRELNBOT TIHRECENNT B 40% 0.8 | 3.1 | 63| 81
70% 08 | 32| 62| 89

FYURSHBND, Tk B E Lo
FE KOHORT bRThi, REK BOKOIEAD MBBITCIOTH Lk F
Bo BEEEOIFASIE HI1XOLEY T, R 2T FHABHB 227\,
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2. BEZO AN, BEER EH

1934 £ FROTELZDO ARE, PHER B F2ROLEVT, ALK
BERE ki Exd Dro0EREDL DTN, Shik BREOIVD Y
TYBAR FHARSDIDIEAIN, ZOHE COBORBME LT Xhixiksd

g2 MMKo T & % 2 0K
Table. 2. « State of the stand just before thinning in 1934.

K Plot 0 20 40 70
iz ’k # Number of stem/ha 2403 2122 1957 T 1724
WEESZ DBH cm 14 15 15 16
. Stock m?/ha 185.42 169.86 160.60 173.40

LAV LaL, ERECOVWTL @R% $OREMIALRT, COBEDOFHAL »
KHTLE 4305330 21E Brbhio\

HMEDI 3K, CORBMO FThENOER HECF#4 35 Th, MRETD 17
TYBnARE bTrENRD FHANBBIELN Exbhb0T, MERRBE LT BER
ERIRIZLBIDELL RV, ¥k, MEERIAOTHLD HOTYYI AT IR UK
FEERRLELT BETHEILVE Bxbhdd, ZOKDOXSk FEDOA ICHTS
W% I & foofckkcid, HEATHS BEROIIHLD ThEThoORKIL, AREENDN
51T, PHEERL VB UL LA DRI b, TFBEOUARBERRELT LHo5»5
CEETERVG L LA, MROTCELETE MASRC FHAMEL, BATD
Nbitnt ELbh50T, BEDOTIREDOFHA42 HROERD WAHAWAREK LD
IO REERLIZ B L) HT PLERWT BEEYTTDHILI LR TS

V. #RBIUERE

1. FHER :
1952 FE BT B ThThORO WEKEH2LZLUrII HIROEEY H3IK
WL ®F. RENERE (1933) i3, U@ 3 SARVAMESY b oK B UL yARBEDOX

%3 &K T o E OB
Table. 3. DBH of average treers.

K Plot l 0 20 J‘ 40 \ 70
A% Number of stem/ha 1742 1382 ] 872 ‘ 284
B # DBH 23 26 ‘ 29 1 38

e WERAGHLABUIRE KA EEEEO KOS ERGEE S S
ZrE BELOBEBCOWT RN LEk. bivbih (EERED, 1955) & Hodw Taw
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1 J
1949 1952

1
1934 1937 1943

%3
Fig. 3.

HEERD HEDIFRY
The course of increment in DBH.
0% KX Without thinning
—«— 20% X Thinning, 20% in volume
—++— 40% X Thinning, 40% in volume
70% X ‘Thinning, 70% in volume

......

L3 SATRWE Exbhb,
ZDZriE BEEBIESTHLD FRFRLORKD

- EEPRR I T E I,

and stand density. Broken line
has the inclination of straight
line by Remexe (1933).
Bvashbd dhhThhde Titbb, v
Btk a3 & g e o KCid 1}"61(: 27.5
% 7 FHhTwB0r, 0% Kt ¥
1l EhTWE, 20% K 0% KT
70% K otEnic
Kz FTAREBTE pRUVBEER
52, FHEREATHLY, thi [HEREZL
Thd bEYEMLLRVI B #Hhi
DT ) TAOLDRERILIT Bhx
ez i, FIARLDTIOIR XA
Z BEREEEZBIRDOTVWAHAIENLD
bbb, LichoT, 0% KoEsik EE
rRrasbbh?, tLsh, ¥X IAEE
NURISATRRE EBzhiEBiNI&t
5 o

2. % =

YARFBEC X >T BEEER bbb

ExohTws2, YAREEC X->T BaEngEInizewifd 2

£ %% (H, 1925; BAKER, 1953; RALSTON, 1954), 1954 £ ZKROE¥EARK ST



20

Ea4E M & (1954)
Table. 4. Height in 1954,

X Plot 0 ’ 20 40 70
¥ k % Numkerofstem/ha — 1742 1382 872 284
BE#EARO% Numberof samples 10 8 8 6
F #5 f % . Average height m 15.8 | 16.2 15.6 16.1

KHLIT 74D L H4ROLEDT, ROBVWIER FHA2855 L1 Exbhic
Vo 1952 O BEARLEOWTE BERULIIR FHALRLEDBRILI DO, '
3. Zu~iOFFF¥LR

FORBLE BIR 3RTO0 PHCIL ME HTH 7e-207¥%e X0
BECHTEY ) T4 kbbbt MER, 7n- 2ORAEEL THMMEE RL0 %
DEIDDY Y TAThbbENS 75— AEEEY #5R Lbdo MEE FOK

‘%55 7A1=r--$

/ . ' » Table. 5. Crown of ‘sé.mple trees.
K Plot ’ S 0 20 40 70
A & # Number of stem/ha 1742 1362 872 284
- . - # Height m| 15.71 15.43 14.56 15.62
® T % Clear length m| 11.05 9.85 8.71 6.75
7w — % ® % % ¥ Length of crown. m'  4.66 5.58 5.85 8.87
& oA #& Live crown ratio % - 30 36 40 . 57
Z v~ FX0RA¥EHE Max. radius of crown m '1.74 1.97 2.30 4.17
Ym—*0&x7a=0l Ratio; radius/length of crown 0.37 . 0.35 0.39 0.47
¥ B B B Bt Average spacing . m 2.45 2.89 3.43 6.13
7 v '~ % o #k B % Ratio; radius of crown/spacing 0.71 0.68 0.67 0.68

BEDL L\, 7 v —kDFF ¥ (LichoT ﬁﬁ$)%;6 RRFEL AREEOD
SWVIZE BB ELRDOTVWA, ZOZ L i T B~ VDT Abhlcrht
—HLTwhe 7 v~ RDFFHEEEDO Ko dbrddl, YRBEOXTHLDTOL T0%
KEDEL & KOHWERL hEDFHARKEL, 7~ FOTUL LK TWSZ Lhibhnb,
0% XCid- 7r—2i3 BIAORERLBLRBE FHFFOVIRE ~~OOAWHELT
%o _ u -

DER, Zr—F0 ewH) B FERDHLDE, TAERORDO FHEEEECT 5
7 n—FXOFRPED VITARLEDEIA, WERY 0.7 §FiBDT 54 Linote &
DT L BfFE#EHOD 7 r—FOKHEEOI BT LADOKRENIRDIHOTVD
Hoo EEOV I 743 HEEE LiksroT TAEMECEFLL, RFEorlviie
Y, LiedoT, UvYy=R4EYL ﬁﬁU&LbeﬁOCOOJkV5754ﬁ An IE
HHOEFIE o T HEBVD HEROFHFD L/ HEO L LL, HARKRO
2RORD 7w~ FOREN BIIESNBEBVE 43175, EXHELL (BHIE
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7y 1952) THAXVRELONWT ZDX3RTIA% HrdThbE, YAEEDLMNS 4
RKe2owtT Ehfh 1.01, 0.73, 0.65, 0.74 1\~ 57 7424850, ThdTEBL O
EODREDEL L B2ME RIEY 0.7 bl DT I L o Twbo kL, =0 0.7
VST EANR BrOEBLVEISHTIRESD LA I(0LIDENE I 2L, SHIC
BEL DB LoD UEbrb i,
4. % O ®
TRENORD MEMZIFO L LWOR PEEED, $3XCZbh5 X5k, KOoby
e DO esFnbb, LiehoT, BOWE K XoT k) B2 TH5ET
T, Thk ThThORD RO b B LHTE, F4R0L5EhY,

15.3
E 931
: :
E 5 R
=~ =
T I
©
=) =
I
KRR
1
L3
1.3F k
\\
o.g i R T L3
50 100
WIDTH OF ANNUAL RING
(RELATIVE VALUE)
BER FR N A0Z705F (E3ROFUBHLR
o ThEhoRo HRRKOEH % 100
DIAMETER (em) rLTLad, 4
- B0l (EIMOBEBEEXEL) Fig. 5. Vertical distribution of the width of an-
Fig. 4. Form of stems. (see the ex- nual rings. The value of the widest portion
planation of Fig. 3). ‘ is expsessed as 100. (see the explanation of
Fig. 3).

RXI2T WHUBLL BTV BI N bt chdd TAREERC IOT #E
RLNRI D BALEED FFOHENR hbdkdThBI kY, B (1950) & X0
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bivbi Geikias, 1955) 28 TR OREEIATHD, ZoEbyvicd HS5HOLS
t Aliik LDdL T3,

BB T #4274 T BOBALALE MBS F74255TT Rk &
Lo EmERD BWEL, FRERORD PEREMEEbLDicEIs, FEROLIK

EEE BB B K

Table. 6. Form factor.
R Plot 0. 20 40 70
<20 0.5057 0.5141 — ' —
E & % cm 20 ~ 30 0.5657 0.5268 0.5153 —
Diameter class 30 ~ 40 0.5397 0.5452 0.5391 | 0.5255
40< — — — 0.5196
S ¥y Average 0.5433 0.5278 0.5230 0.5240
0.6018~ | 0.5649~ | 0.5558~ | 0.5707~
# B Range 0.4893 0.4815 0.4708 0.4882

feot, FNEFRORXD WHEOT 741, BRENDEER biblhr2len’, IAREES
DR WEEREDOR, ks, TABELLLE HEHELLHIOT, OB EEOFH
ADERELY BrBHIENTELOT, EERANOKWEREYL D THhcH HE6R),
ERIMEHEOLVERCE HED WHUBLVLERL £IE5T Ebbhriviid,
Bk UCRORATE HEROKBEELOOERIN BEN »x2T BRIVERLIL>
1o
5. # © ®

FREROK 3EFOD REALLL LD HOHED 1&XbidO FHL, ©
b d ot lha b VDT IARETRCLDT, HOHBL, 1AL TSH, B

BT K o H W

Table. 7. Volume of branches.
K Plot ‘ 0 20 ‘ 40 70
k¥ Number of stem/ha 1742 ‘ 1382 872 284
PO, % Branch 0.0277 0.0421 0.0663 0.1244
Vol # Stem 0.3478 0.3731 0.4447 0.8572
e olume # Total 0.3755 | 0.4152 | 0.5110 | 1.0816
Per tree
U774 % | # Branch 7 16 13 21
Relative value, # Stem 93 90 ‘ 87 79

lha b7ch | # # m® & Branch | 48.25 57.42 57.81 63.73
Per 1ha Volume B Stem* | 618.59 613.31 476.76 270.52

* 1ha OB 1954 FHEOBEERKE X %, :
* Stem volume per 1ha is based on the sample trees en 1954 spring.
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HEHID T, HELIE, DIVRIKE
BIieote TARBEOOLVWRKEY BB
DOlze WMEBERILAHBED > BT
DLDBTITAL, 2IVEEYBZ o
o UARBEOVDWRKIRE ROk,
¥, ROB: VYAEELO BNEK
Bbewne, HORDOLICARD, S
OXEIL  FFERNERRLY, BOR

200

100

LYREE L OB Bk BIE
BT bbb, SOz it Tk

WEIGHT OF BRANCHES PER TREE (kg)

20 I EEET L
b\ THTVHREOWT e iiE L 200 1000 2000
- NUMBER OF STEM PER ha
ez kd XBboTwB, E 6K Ko L SREE L oK
6. EOREEEE Fig. 6. The relation between the stand
density and amount of branches
BRAROEDCENS 1EKbicbo FiB per tree.
£ 8% E ) =
Table. 8. Amount of needles (green weight)
‘ K Plot 0o 20 40 70
i A& % Number of stem/ha = 1742 1382 a2 284
¥ o B |BAPertree 15.0kg 14.0 21.9 66.5
Amount of needles Per ha 25.3 t 19.1 19.0 18.9
- B Ehnbbidic lha bicho7
w - .
E L FAk H8ELLDT. 1KbibhOED
Eg i it 0% Re0Fhg, TARBERD -
85 BEREPOII. UAREEL 1XbhoD
it EOBOLWEKIE HIRKLDT ISk
O ‘ .
gﬁ = BN A L DB, 0% KEDEL L &
z ] DORNED BT EFRNRERES 5,
B 10 L1 2 11111 1 DD WAWARBEHMRIT ¥k wAR
© 200 1000 2000
. NUMBER OF STEM PER ha WEODAS  bOVT A VHICENT
BTR  EoR:IREE: 0BF HEBOATEEHE L BHDOTVE, 0
Fig. 7. The relation between the stand den-

sity and green weight of needles
tree.

per

% B 20 Kxbd 1Kbrbho E
ORpEE L, BTHO BHRBEROHN

b EURBERTVDH L, HLTORSISK, BRAN EATHPOL +Yvidbb
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X357, lha e ZEOEWR, 0% K2 27 »NFRichiT 54 % LoTEnid,
HEVFHADKRL, 0% REDFL: lhabihoFEOEIWX XL 19 bviiD,
BurGer (1929) #: A4 AL BITH & OREOE M OWT b Ldfz lha Hi-h 16~
WVEYEW3T54: HEDbibie 0% KO lha bl ) OEOEN 0L i
BIERTWAHDT, BIRERR IRl b, 0% KOT 5413, 0.1 P ECHETS L
5% wbTHCLAERET TTHR, FYBLCHETSE 5% LTofMET 3
BILEIMTEBDT, ZDTIA%RTTT, ZD Abr—~F<YkoD lha bichDEDVE
% 19 PYEBIXTh XXEIHK

oFK, ALBELLTO o HEEN0L W ELL BOHOEY, RFKR0 R
b3 ﬁﬁﬁ*ﬁﬁ%%;bt Bl 3EMD S£RBOFHIML didiHE HFIRDISK

HEIEK AE¥E ke bl hoBRHNRELER
Table. 9. Stem wood production per 1kg green needles

R Plot ' 0 20 40 70
3 A % Number of stemfha 1742 1382 872 284
HigkERE Stem wood production cc/kg 935 1029 837 767

b, chekiug, 13 1kg bich D BHEOLEERI IAWMEOL,WZE BB6L
B BECEBE Hr2T ~BIEREB, LoLisd 0% KoREARZT ik
DN X5 EOENBETELF Y vlbHhb, BECLIE FEOBRMEEEDRA

BHANEIME Z2o¥h it 8L AbPr~FvYEO\WTC, Burns & IRWIN
Q942) 11, TARBENR LAWY BEEOEOEELL BROMOENR i HEL
Twdo bivbh (RHEH, 1952; FEBREH, 1955) 12 TATYD  bhLH2VT,

Apams (1928) 1% Jack pine £oWT, UABEMNO Y BAROEOLELE &
ORFEIL T IEy #HEL, Burns ¢ IRwiN (1942) X Red Pine @2\ T %
& TARBENHWRE BMBEOED BOWBOEERIE O vk HELTE
b, Hafeb (1954) 1L, T bMrnTHZYD FKRCEELTHBLIARLDNT BfiE
DEOEE LY BOWES BACKBEENDS LRWE LT Bo SOL S MHLEHD
HObo EORK FHFANRNOR, HE lkg bih O HEEEELN KCIoTha
DT LRDVTL, WHAWAHLE L b b, BFEOEDOFRILEN VrlveRETIUE R
LEEMDO > D BOMOEEL: FhUARIDWHAERDLD FEOV I TABLHED
TWhHIricindo BOMDEEDILD FLEEHDO By n4 7 LTURL HeRE
FEOAEE: HIBLBCIBERK LADD, ZhALR2OWTE Ee2ThvDThALd
Z78\wAs, MOLLER 7ob (1954) @ Xiud, HOMREX 2Bk, Ik, HOERE
N EETERVILE FIAVEYIYFIIROWT bhubhhh &b L (EkRZ
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Dy 1956), WAREEDODLWKIZY #HOoBMR EOEIILRT BkLo: (B10HR)
W, TOX>3hHKEY HOLRRIYERED FEEEYHDOIDBLT LDHY I TANEEL

£10F BoBErFEoEok
Table. 10. The ratio of weight of branches to needles

K Plot 0 | 20 1 40 70
4% Number of stem/ha 1742 1382 i 872 284
#%/3  Brauch/Needle 1.85 2.66 2.69 2.98

OTNBE Exbhb, E0ES K :oT MERNCribcrl EO ZHTO
HEC. FHFARBBILELDL, O ihb EORIMIECENLLHZ LN Brbh
52% BAIHE#LHL ) OEOENR BECIoT BIE—FEThY, K hikEDHHIREA
FerisoTwb e Exbhbd (EK 1955) Zinbihbdl, ThEhoEehicd XOE
D KerdFHAE MECRBBEDLDOTIR RS L 5, ok, MOLLER (1945) D\
DTWBH XL, UAREBEOOWHIL ENRTORS ETOVTWEOT, TOERIITDW
TWBEE KEOEBTD FH5n FLhITTOnb, KF&HENRVE L (HUBER,
1923) 22 bhbo Ll HATIE TORILOWTWHED HABELALRERT b
K BEVEERDD, SO ThEE MECLETLES bL Cha B
BERA SHBDOLLTS, CORCONTIE TABEDLVHRDE S 58 R,
Torfbhtc EORROMELIZ KN inb. ki, crBbhic $EE 1kg b
D B EAEERE 800~1000cc kW5 T # A1k, BUrRGER (1929) 23 R4 XicHEx bhic
OB OVTHEL FIHE 900~1000cc & 1HE —FHKLTWwBo P (1954 R =D
FREONTH Lt BEBER 0.291 #3bT Fe=deksde, £ lkg REHE
LTOBDOM 230~290g % 1HFEREELTWDHI LR,

7. BROMRIBENEROLE

ABIROBEIBNTD S L odle Dk 1949~52 D 3EMD  FPHBMBEERER
# 11 iv:bab?&:}s?)'é, MABERTPWIEE BOMBEERBERIEE V. ShIR2WTIR

£ 11 # MEEEE (1949~52; 1ha b7ch)
Table. 11. Increment per 1ha (1949~52)

K Plot ' 0 20 |, 40 70
A% Number of stem/ha 1742 1382 872 | 284
HM#ER Increment in stem volume, m? 24 23 20 | 14

0% BHUATE 31 IAREBEERLDP I SATCHRVZED 0220 FEEIEAI, 1Ebi
Yo BMBEREY TAREELOLWIERIL, £ L RERNRALDBR, SkDOD
OBV BITESRNTERRSESZ N bELME, ZhLOERIT ¥z 7
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ATTRDNTAbRltzh (19 s -
54) £HOT\ 3o ?fg 0.051
EMREORRN D, MRoTC B [
HED 1934~37T F BIVD I EE §
D 1949~52 £0  1FBlVD  EE .
FRONTREREY b o, th 3
be XDLFEED UAMEE D3 T
O BEEbr»b: HIMHEX & W 1000 - 2000

" . . NUMBER OF STEM PER ha
digh, WIhd  IAEES R HEE  1EBi ) 0BROMRESE . TABEL

200 1000 2000 3000
NUMBER OF STEM PER ha

‘BEI X 1Fxbcbo HEFEREER L LAEE L 0BRF

Fig. 9. The relation between -the stand density and the

increment of cross sectional area per tree.

BV E 1 Kbl b OWEREEE DB
Fig. 8. The relation between the stand density
BRIV ENHELN, Z0 - and increment of stem volume per tree.
.Y
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FRLEZCLLARL THYYHOEHVE R UL, BEOThH LD DI H RS L
BlDb DD N EROV & 235E7R T ik ROBO ¥ ) TARLEVRIEZFLL oo
TElezer LaTeExrbhdo Lil, MEOISHLD3EMcd T Z0k)>
£ BROBZAXHBHLNDILZ, TORHIKS T rd UAEEDLIVES O
IXTE I TANRBIOTWBEHDLEL LRA (KIRAT S, 1953),

8. E&OLF*YOEHIT

FRIcH (1956) X BEL O 1VFEEDEYHCONWT, AEDFE=F OERSMIL, X UDIL
ERSAR L DD, ) TARIF L RB L SHINLEIOT BULIRIDDY I T4
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Résumé

In the previous paper, the authors reported the results of an analysis of young:
stands of Japanese red pine (Pinus densiflora) of various spacing. To ascertain
whether the results of the previous study are also applicable to the stands of other
tree species, which are not so young and thinned to various densities after their
crown had closed, ‘an analysis of growth was made on an about 40 year old
plantation of white pine (Pinus strobus) in the Tokyo University Forest in Hok-
kaido, with the same methods as the previous study.

The plantation was established in 1917 by planting seedlings. In 1934, thinning
was made for the first time, and 0%, 20%, 40%, and 70% of the volume of the
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stands were removed. The number of the stem per 1ha were 2403, 1412, 872,
and 320, respectively, just after the thinning; and 1742, 1382, 872, and 284,
respectively, in 1953 when the study was made. As no appreciable difference
was found among the plots in height growth beforé the thitning, it is probable
that the site quality does not differ among the plots. However, becausé the
number of trees before the thinning differed somewhat and the trend of the nu-
mber of the trees before the thinning was parallél to the trend of the number of
the trees after the thinning, the authors did not discuss as a thinning experim-
ent, but the discussion was focussed to the relation between various phases of
growth and stand density at present.

The average diameter breast high was larger in the plots of lower densities
and the logarithm of average diameter had a linear relation with the logarithm
of the number of stems per unit area, but it seemed that plots other than that
of the highest density did not reach their full stocking.

There were no apprecidble differences in height among the plots.

Both the length and the width of tree crown of the sample trees were larger
in the plots of lower densities, but the ratio of the length to the width of crown
did not show any difference among the plots. The ratio of the radius of the
widest part of the crorwn to the averege spacing did not differ among the plots,
and the ratio was about 0.7 in all plots.

The form factor of the sample trees was smaller in the plots of lower densit-
ies, though the differences were not so wide. ‘

The amount of branches was larger in the plots of lower densities, both per
tree and per unit area. The percentage of the branches in the total volum of
wood material was also higher in the plots of lower densities. The logarithm
of the weight of branches per tree had a linear relation with the logarithm of
the number of trees per unit area.

The amount of needle per tree was larger in the plots of lower densities, but
the amount per unit area was nearly equall in all plots, and estimated as 19
metric tons per 1ha in green weight. The logarithm of the green weight of
the needles per tree had a linear relation with the logarithm of the number of
trees per unit area. The amount of stem wood produced by unit weight of ne-
edle leaves was larger in the plots of higher densities, but over-density seemed
not to be beneficial.

The average of stem wood production per unit area in the last three years
was larger in the plots of higher densities. @ The increment per tree in stem
wood volume and in cross-sectional area were larger in the plots of lower den-
sities and their logarithm showed linear relations with the logarithm of the nu-
mber of trees per unit ares. . '

Before thinning, the frequency distribution of cross sectional area deviated to
the smaller parts. When thinning was made the deviation became little, but
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it grew gradually in the plots thinned weakly, though it was not yet re-
cognized in the plots applied with strong thinning at the time of the present
study.

These results substantiate the findings by the authors on young Japanese red
pine stands of various densities, which had been reported previously.



