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Some analyses on foliage architecture of Japanese stone
pine (Pinus pumila REGEL) community, especially

surface structure of them
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Table-1 Outline of sampled community

Location of comminity Stem and stems Ref. No.
Mountains Sub-name Altitude Aspect Diameter Length
(m) (cm) (cm)

Ontake-san Marishiten 2,870 N 2.3~ 3.5 88~115 1.4,9

” (No.1) 3.5 91 2

» Sannoike 2.720 N-E 2.9~ 8.5 83~156 4

” 9.8~11.4 286~454 9

” (No.2) 8.5 156 2.3.8

” (No.3) 5.9 147 10

Mamakodake 2,810 E 2.3~ 8.1 105~292 4

” 4.0~ 6.0 140~196 9

” (No.4) 8.1 292 2.3,1.8

” (No.5) 5.1 144 T

” (No.8) 3.5 120 8

” (No.T) 3.7 144 10

Okuchichibu Kinpusan 2,560 plane 1.8~ 4.9 43~138 1

Asahidake 2,510 N-E 3.4~ 6.5 151~203 5

” ” ” (No.8) 3.4 151 5178

Norikura Satomidake 2,590 (] 0.7~ 2.3 34~ 67 6

Gonoike 2,860 W 1.6~ 2.9 41~100 6

Kengamine 2,970 N-E 2.8~ 7.5 108~267 6

Euraigahara 2,550 E 6.4~12.3 288~411 6
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Fig.-1 Illustration for annual growth of shoot

KR (YS,~YS;) #0.1mm B THIE LTz, ¥ 2— MIORSE, HENCHEHERE2ERT
25D0%AH, 5 cmUEEV DEBRE L, £/, BFBLS 2KREEY VTV VI, %
DEMY 22—t (2REH) RUZOE»SHKTI2RHOLTOENY 2 —MZ2WTH, FAK
DY 2— MRS EEEREDREERT o4, AL, 2 RKUEDOSEREHBIITORP>1DT,
INSE2RUEBE EHRT 5, 251, ThHDFBRTREHOFEEREAE bITo 2, AEK
1%, BIREE®E: (Araki ef al., 1995) &/ ¥Rz, X8, AERHICZLFBRERT
Holelew, UTHEDRETORELCTBWT YSIHRE Lizh oz,

(3) $ER

a F#%No.2 -4

HELTERREPAE L ER No. 24 (F—1, Ref—3) 56K 1FD 1 RE%ET V54
EEL, FORD2RULFEE#H»PSZS5EDABRY 2 — 27V AREE L, &6,
BREOHM 1 CBEEL TV A AEREZERTO IHEL2ThTNT VLR E LT, EE
SNTHENADEE # 1 mm B THl- 72,

b ZofOEE

FENo.1-2 - 4 IXBET 28 TRE T VFACBEMBEEL (R—1, Ref—4), Z0LE
B OBOSERBUCEDD 5L, FVFARCA - BEY2— & 1FEE L, BELIIGE
DYa—hMIBWT, HM1~5CEEL TWELTOHEDES 2ERE -EHRE I Imm HiL
THlo 7z,

(4) BOSFBRE L FHR

HHEOHENL ST VI AIKFEFR No. 8 (R—1, Ref—5) #HEEL, F#i-£ 1 RKOH-
BTEED 1 XD 5HKT 24 2 KEO#IZOWT, EXRFOELE (YS,~YS;) 22 —1)—
QELBEUHETHE Lz, BiHET 2 9 TROEEMERE b FEFICHEL 2.

(5) FEY A X L EREOBK
EREOSMEAOBEL SHECHET 210E8 (F—1, Ref—6) EEL, TEOFERI
EFEE (YS,~YS:) #2—1)—QcRUCHFETHEL 72,

2) va—- P RILEREN S — VEORREEE

(1) F#he 1 XEEHEO RPN

— 220 —



N TV HEOEERE, BFORERERICOVT GiR)

WFEDOREDL ST No. 5 (F—1, Ref—7) #EMEEL, THEir2 1l KB VLT
EROERE (YS~YSs) 22 —1)—QEeFEUAETHAE Lz, ZOFEHLFER No. 4.8 DHI
EEREHRAL 2,

(20 ya2—MRA - Bk 3RHAEG

HELOXE No. 1 - 2 - 4 DHEER 2HAL 12,

(3) 1 XkEEhE O EFYE

HFEOEE»SFE No. 6 (2—1, Ref—8) BEIMEEL, £ 1 XKEHIZ DL TRERD
FERR (YSi~YS) 2#2—-1)—QBUAETHEL, COFBHEEH No.2-4 -8 DHE
R EHRAL 2,

3) A+ BEY2— DR

(1) ya—bOHEMKR

Va— bOMHEMBET 2ERNLEEER 2/ 270, HELO 3HE(R—1, Ref—9)
WZHERZ—W2.5~3.3mBED 4 THOREREL, KADARY 2 — b OLHALE % FIREIE %
ko THELR, AL, MEMOHECEEDT Y F—FEHAW2 &, HEiR L HERIEN
TV DBRENKE, 22T, HBERLHERS—BT2L57 V5 - F2CEL, R 1/
L0DTER 21T o720 28, T— 1 D 4ITECHEERFO Y 4 AHHPREZEI. 8~11.4cm b P
F286~454cm £ H B, TOHRIF 2EREH->THBY, HERI.8cm 2RI EROBREI454cm
LESHEEL T3,

2) va—tPORS

HELD 2 8% (£— 1, Ref—10) &ZKR30~60cm D 4 ABMD/NXKEZHREL, HRADEY
2= MZOWTRLEOFEE (MBS,) o R THBOEENEEL T 2EAO TIHDOIFRE
TOEE% 1 mm B THEL 2.

. BRBLUVEER

1. A:-BEYa1— OBENEE

ZIITRE, ARy a— b EBEIY a2 — NOREREEZFAN,

1) Ya2—bEDES

BNV PORELERE, WP ERRTZEROVAX, "V IAOY 2 — MR EEER—2
Rl &Y 2 — bOBEEOHENEESFE, H—2HRTE2E5CHE NV MLd 2IHBO
A ER U, 2 WA RCET A REREE R OT, EEAMORE L EECHET 3 t RERTT
o, TDHR, N 20EEUANCRLETEEESR Db G- (X—2) OT, Zh
SOAHBENERDH TR LBESHTH 3,

22T, B—20GH0FERIBT 287NV —7BARY o — MG L, ERO7 NV —
FHBEY 2 — MERIET 2 LARLT, &Y a— b EBHIIHET 3 2207 V—7R3F 7,
Y a— BT 2Y2—- MNEOHZOVFHELAEOEZERDL7:OTH 5, £¥2—1+D

—221—



FREWELST 99

Table- 2 Differences in shoot top height in A and B type shoot

Belt Stem size  Distibution A type shoot B type shoot Difference

No. Location Length Area Dia. Len. Skew. Kurt. Nos. Heiéht C.L. Nos. Height C.L. Height t-value
(cm) (em?)  (cm) (cm) ) (em) (em) (=) (cm) (cm) (cm)

I Kinpusan 137 2,740 4.2 115 0.534 0.862 39 2.1 1.4 42 9.9 1.2 1.2 3.007**
2 ” 250 5,000 4.9 138 2.623770.295 82 18.0 0.7 100 9.8 04 8.2 3.832***
3 ” 250 5,000 1.8 65 1.198 1.017 36 15.9 0.7 98 8.1 0.5 7.8 3.646°*
4 Marishiten 200 4,000 3.5 91 1.686 0.094 30 9.6 1.1 58 1.0 6.7 8.6  6.093%**
5 /” 125 2,500 3.5 91 1.036 0.784 17106 1.1 31 1.1 1.3 8.5 4.410%*

Notes: Abbreviation Dia., Len., Skew., Kurt. and C.L. indicate Diameter, Length, Skewness, Kurtsis and confidence
limit at 5% level of height, respectively. *® ** and *** indicate signifficant level at 2.5%, 0.5% and 0.1%.
Shoot type A and B were selected from whole shoot having each ramification order.
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Fig.-2 Relative frequency distribution for height of shoot top
Notes . Height of shoot top means vertical distance between base line and top MBS of
shoot

PEEZROBRMET 2 7V —7Za 0 B2, BE10cm YU EDOERICET % b D LUTOR
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OEWBIS BB E, HEDRINMNERRMEOFEEGHIER T 2056 THE(ER—3), 2D L
i3, F¥No.1 - 4 THLLARTHoN72D, ZD2ETBTRBREEHEEL > 2 — FHIA -
BizX45r U7z, 2ERBE D, ABY o — M ORINERRB/MEZBEORAML D /a0,
HEEICEEEBRD SN, k72, T8 No. 1+ 2 - 4 2—HELE-BNMERREIZEOSBS
IV EBENEVA - BEZSED Sz,

LictsoC, RICR S LSEBNTRELRBELH B, —MICABY 2 — MZBE XD EmM
EREBPRAREVBROERZ %,

—F, ROEHF»OEORKEOACERTNIE, EERIEE> 1| JEHH> 2 XE#EOIECE
WweFEzohlz, £ No. 8 DFEM, TORTHEED 1 XKOH, 201 RE»SHKT 5 2R
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Table- 3 Differences in cumulative shoot growth (YS,~YS;) with type of shoot

Stem  Shoot Max. Min. Mean  S.D. N
type  (@m)  (mw) (@) (mmw)

No. 2 Ist 235.7  95.3 163.7 47.7 10
2tA 17227 119.7  145.6  17.9 19 ===
24B 140.4  66.0 106.1 20.8 10

No. 4 A 11.1  51.3 7L7T 143 31 **
B 63.4 27.6 44.9 9.0 38

No. 1 A 98.1 40.5 652 16.8 11~
B 55.5 243 384 4.1 32

Total A 235.7 40.5 97.3 45.4 62 ***
B 140.4 243 49.9 242 80

Notes: Abbreviations in the column shoot type are as follows:
1st means shoot of 1st branch ramified directly from stem.
2+A (2+B) indicates A (B) type shoot of branch having more
than 2nd ramification order. A (B) is A (B) type shoot of
whole branches. Total shows pooled data for main stem No. 1,
2 and 4. * ** and “*”* iadicate significapcy between A and
B at 20%, 10% and 0. 1% level. S.D. is standard deviation.
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EEE (YS,~YS:) 3F—50@VTHB, INdIcDOWT, THI (10F%) & 1 ks (1%
Broot) o 1 REEIE 2 REE (140 1RS458 - F8#e 2 XEE, ORHESEET
EEHEDZEDRERTTo12o TORRE, WINOHERIRBVWTLEEE (P=0.20) ¥FH5h
Joo UEDZ EDS, 1REEOE BARY 2 — b ERBZBARLEBERST, 2 XU ERKEHD
% RBHETHLHBBHELIERS W I ¥ o7z,

B, BIMESEEFHE (F—3) 3EY2 - MHEIFRICI2EEE LY, KR, *
BOYVAX (D2 L:HBERD 2R LM EREOR) L EHMORMEEREMOBREAR (K—
3) &3, EFRRRIFBYAACKET 2EALHE»56THS, 72, M—3FhoEER
BUTOEY TH 3,

BINER R (YS,~YS;s) (mm) =42.3740 < log D,2+ L—38.9181  eeees (1)
(F=47.52, P=0.001, N=47)

3) S#EE
(1) ¥ No.2 - 4

Table- 4 Differences in shoot growth with node order and ramification order of branch

Node Main Ist Shoot of 2nd branch
order shoot shoot
Max. ¥in. ¥ean S.D.
1 32.1 29.3 17.2 24.1 5.1 6.0 (mm)
2 30. 1 26.2 14.6 19. 9 4.0 5.0
3 37.1 3.1 15.5 22.2 3.8 6.7
4 34.7 29.8 15.5 21.9 4.1 6. 2
5 31.7 24.7 13.1 20.1 5.2 5.

Notes: 1st shoot amd S.D.mean shoot of Ist bramch and
standard deviation. In the case of main stem No. 8,
2ad branches were measured separately from others.

Table-5 Differences in cumulative shoot growth (YS,~YS;) with ramification order of
branch

Oder Max. Hin.  Hean S.D. N
(mm) (am) (mnm) (am) ()

¥ain shoot 268.5 112.8 186.7 52.9 10
Ist-shoot 159.8  29.5 103.9 34.1 24
2nd-shoot 106.3 22.2 75.8 27.9 8

Notes: Ist-shoot is shoot of Ist branch. 2nd-shoot
is shoot of more than 2nd shoot. Hain stem No. 8.
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Fig.-3 Regression between stem size (D,2+ L) and cumulative growth (YS;~YS;) of main
shoot

Table- 6 Analysis of variance for needle length

Source Variance D.F. u.v. Ratio

shoot type 2,173.610 1 2,173.610 136.350 ***
@ain stem 973.016 1 973. 016 64. 037 =**
interaction 21.016 1 21. 016 1.138
error 1.211.550 76 15. 941

total 4,379.190 79

Notes: Abbreviation D.F. and U.V. indicate degree of
freedom and unbiased variance. *** shows sig.
at 0.1% level. Shoot types are A and B type of
2+ shoots (see notes in Table-3).
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Fig.-4 Variation of total needle length with shoot type of more than 2nd branch, node

order and stem

Notes : Numerals in the figure indicate number of stem. Horizontal axis is generalized
total needle length by interval estimation (P=0.1). Row value of total needle
length is total of five needles per needle bundle. Range of needle length in younger
node is shown upper in every stem with pair of shoot type, upper (A) and lower

(B).

Table- 7 Analysis of variance for total needle length

Source Variance D.F. U.v. Ratio
shoot type 17, 089.63 1 7, 089. 63 9. 945 **
main stem 9, 704. 87 7 1, 386. 41 1. 945 *
interaction 1, 886.37 1 269. 48 0.378
error 34,218.70 48 712.89

total 52,899.60 63

Notes: Shoot types are A and B type of 2+ shoots. * and

** are sig. level at 10% and 0.5%.

(P=0.10) WHEEZSRAD >N,

g/, ERERLABRCHBREDERICBVTCHR—FHMTEFERENRL W) 52k,
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ARy 2 — PCEETIHBEOHBBEOLDIVEVERLE D,

4) ¥&9
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Fig.-5 Variation of correlation coefficients of YS pattern between main shoot and shoot

of 1st branch with branching order of 1st branch
Notes : YS pattern means time series of YS; to YS;.
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Pz eds, EFRENNI VBV TEBMERRAES D 282D 1 XL, H2WIixEH
£ P<0.1TiEH2 bOOHBENEHEBEREERTEHEZE T 5 1 K (REESLHENE W L
BFR) 13, BRI L eBERICHB T 3880558, HLREELRVWTCRIBTEOKEICHES
2rEZONIZ, AL, E1REPSIF 2R« IREESHELTBD, 1 KOS HELEH
RIAEATWE DT TR,

2) 1 XBROBMMERE L FARE

HB—612, ¥ No. 8B} 3 1 REDRBMERK (YS,~YS;) 2B ICR T, MR TAK
BOKEIZEBMEREBRV I L, BINEEESROREEVWEBNTENICHRATSZE, B
FUBD TERMEEER2RITBSH 2 L8 B, £/, F#:OEBEBSBDONIZ4E
DO 1IREBMOS 5 2R1E, TOERBKETRLEVWRENEERE UT, BKERR) 2RTHT
Holio LU, AMERLIAMO 2 KOKBBAEEELZRIFELVERS 1 OTh T,
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Fig.-6 Variation of cumulative shoot growth (YS,~YS;) with branching order of 1st
branch
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NATYBHEOERBEE, BRZOREERICOWVWT (BX)

FRkE, FREELSLEIE ORI 3Bl bBREERERTREBERS T T, —F, T2
No. 4 BV T, FFAELRED Shiz 3~ 7T HBEOEHEO ZBINERE I, BMERED FMi»s 3
k< 1~6freRv, UL, REMESHENE IR IF L bBREREDOR & D R
129N Twiz, 2hoDI Lid, EFB No. 5B THIRIRAKETH 72,

Tabb, TMEFERR Y — Y OEFAMERRT 1 KEB & CEEESEBEIE W 1 151,
BARERRETT 1 KERIZZOEFED 1 KB ETZ &5, #iz, RMEREEICE Y 1 I8
TIIMEBEREDE TN & W,

3) BMEBRICBT S 1 RE D58

BRERR 2T THEIR £ OIEHEORKIC BV THEBGRELSE WERIED 5 -0, HEE
B RMERROBEFRERANTz, oL 1 REBOEREE Y — VEOHEESENE VLT3R
REeT—F 2P T2H0.61 T, FRE 0.6 0BG ERT 1 XREO#E#E2 CHY 2 —
b, 0.6RMOEHZDEY = — b LA T e, FEBRDO IR EC-DEY 2 — MZKRSL, BN
ERROVHEOEDORERITI LEEERRD sz hr o7z, L L, KEHE (P=0.1) ©
HWRE—7), CEYa—1OABDEY 2 — XY BEMEERNEWI E, ZL2TREZVLHOD
OWRBIHET 2 2 L 8¥] - 7z,

4) Fe®

EBhe 1 KB B 3 FRR (Y — CHOMEBREEE, RIMERREHZ ORIHSE CBA
FEREZTT 1 REBRE ZOAFETH W Z &, FREMERENMFICE D 1 RETREWN Z £ 28
Holzo ZORIERMNE»SKST 3 L1, RIMEKED 1 KEMES® FAIHEREIE E 2
FEEBRCOIGDH L1 OEETH 25, REEEOHERL»S CHY 2— MIABY 2 — b ig,
DEEBRIHYT 2 LEZ6NB,

ABY 2 — M OARERIBEOZALID B EHHIHES, &5, ERE Y- OTHEL
1 REzFE DFEBE R BE BB 1o & D IRBIWE L 2 2 3 EEZ, BL D1 REDY 2 — M HDz=
VOWTRAREZERCERT 22— VRREDELEZ NI, kB, BEXIZI6~28%BET,
FHEOZH (AR, 1998) XD RRE,

No.4 _
No.5 —
No.6 _—

No.8 - =

40 80 120
Cumulative growth of shoot (mm)

Fig.-7 Separation of 1st branch to two types by cumulative growth of shoot
Notes : Numerals in the figure are No. of main stems. Upper (lower) bar indicates range
of growth in C (D) type shoot.
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3. va—MRCERRNY - ORBEMRBEMOEESE

22T, BEREB L VY 2 — MULFE—ZEOMERIC BT B, EER VY — 2 (YSI~YS;)
ORFEREE (BEE) 2RE L, FEXR, WHAMORS Y HETHITHT 2 FFAMEHSR
D ONHEEEHROED» 5SROIz, ZOEHZ, BED 1 KOMOERR Y - 2HEE TS
L, iz X D EBRNELT IS TH S,

1) A-BREyYa— MBI LHEMORFNE

HIRDBEY, FB No.1:2-4KRBVTIE, 1 REEHEL 2 RUEE#EZ—HFELY 2 — PHA-
B%RX5 LTz ZHSDEIZDOWTERR « &2 — MBI ERR/ VY — Y OEHAEMOBEE
2RD7z, B2 iE, FE No. 2 O ABENI20AR D HREALEITI90ED %D, TORSIHEE
B CHEGREBEE CHh oD TEERII6.7% 05 (F—8), 3FHREHARY2—bEIB
FEEERRBEOZAINELLBERI L3572,

2) 1 REEFEAR O RFE%E
FB®No.2-4-6+8K2WT, 1RBEOERKRE (Y —icl3 2HEMOMEBEREEX
Bz, MBI RO FERIEIC45-120-153-276TH Y, HERIZ28.9°1.7-13.7-6.2 (%)
TH-olz,

4. A-BEa2— OB HHER

ZZTiE, A-BEYa2— MEZOMERRE L EENLERREZFAN,

1) ¥Ya— bOHEEHR

(1) HEEAHE

WFFBICBIBARY 2 — bOSHMEORERZBR 2R — 8 10T, ZOKIZ, UKRH52.66~3.22
m, EREH8.53m X P HIBE 2 K DR BAS1TAR T, ARy 2 — M QHEHII260KTH - 7z, IRE
® (EARS, 1993) L 2TEOER, 1TRRI 2 FRLZOMPHBERCHKT IBTHLIL
¥ otz, T2 ERD 1 REE - 2 XU EE#HOS EDARY 2 — F TRREHZ D, R
KRIZBALTWAMOETHOARY 2 —+ 2—FL THENRE L, EL, 2XDOEH#IIA

Table- 8 Difference of R. S. C. with shoot type

Shoot type Main stem
No.1 No.2 No.4

R.S.C. (%) 21.8 26.8 15.1
T.NC () 55 190 465
B R.S.C. (%) 67 22 9.4
T.N.C. (=) 496 45 703

Notes: R.S.C. means rate of significant combination,
that is (number of combination showing significant
correlation coefficient)/(T.N.C. = total number of
combination), in the calculation of correlation
coefficient for YS pattern among same type shoot.

— 230 —



NA =V EEOERBEE, MICZOREBRIZDWT FEAR)

Hya— Mg, COHE, ABY2—- M 1AOHEEELZROERZ Y 2 — M (2497%)
THRLUTRD S £342.66cm? & 72 505, ARy 2 — F OIEBEHBIZXKERNOEB CHE IRV (K
—8)o ZIT, H260EDARY 2 — P BIRTHREOMHEREEE, 52 1EK0AR Y 2 — LAt
DETDOARY 2 — EOHERRBOHE L S/IMEDOZEH 2R L, Kiz, ki, HAKEDL
LTw3 Ml 3@nz 28It B CIRACHERBER 2RO T2, ARy 2 — FOREHE
IR OMNHEE A HIIK— 9 OFEY 4 ~5 cm BERICE— F 2FO8FRERF [ WERE2RT Z
r, BEEEMROFEIZ6.0cm TH S Z L5357z, Z0ith - BRI RIZB T b ARICF
W E RO (R—9), &8, REHEMBOLEOFSE L2 FHHBEE LERE, K—7
DEFCH BHBBENEREZ ey 2 — MERRIHRICAIE U TRt b 5 25, FEE LK%
WHETHB, DD, RRMRIAIET 22— bOBFE, KAOTERCHOY 2 — 23D
STHHETETEVHBEERZEZ 520, F0TF—F2BREEbEILND,
(2) va—MEBOHELA - BREIY 2 — O
£—1012, FiHOFR— 2 DER»SRDI-v 2 — POHERKRE, HEICBITSA - BRIy 2—

Fig.-8 Location map of A type shoot (directly measured)
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Fig.-9 Relative frequency distribution for mutual distance among A type shoot
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Table-9 Mutual distance among A type shoot

Location Area Nos.of Nos.of Distance
stem A shoot

() ) ) (cm)
Sannoike 8.39 11 288 5.0
Marishiten 7.94 35 217 5.3
Mamakodake 8. 53 17 260 6.0

Notes: Vales were measured directly by
plane-table surveying.

Table-10 Mutual distance among shoots

A type shoot B type shoot Size of stem

Source Location Area S.C.Rate
N 0.Area Distance N 0.Area Distance Diameter Length D,z:L
(eni) ) (cm?® (cm) @ G (emy (cm) (cm) cm)  (cm?)
Belt 1 Kinpusan 2,740 39 70.3 4 48.1 42 65.2 8.1 4.2 115 2,029
” 2 ” 5,000 82 61.0 7.8 45.1 100 50.0 7.1 4.9 138 3,314
” 3 ” 5,000 36 138.9 11.8  26.9 98 51.0 7.1 1.8 65 211
# 4 Marishiten 4,000 30 133.3 1.5  33.7 59 §7.8 8.2 3.5 91 1,115
7”5 7 2,500 17 147.1 12.1 3%.1 31 80.6 9.0 ” ” ”
Stem No.! 25.6 3.5 91 1,115
” 2 66.7 8.5 156 11,271
” 4 44.9 8.1 292 19,158

Notes: 0.Area means occupied area per shoot.

N DBEOMARIL (v 2 — MEEEL [ A/(A+B)), RREBOY A X2 %2R T, £z, F& No.
1-2-40FRYAXEya— MERILEHEET 2,

AV 13, EEH2, 740cm?> TAR Y 2 — b OEBI9ETH o7 DT, ABY 2 —F 1EAHE
B3 2HEBIIFHACT0.3cm?e 2%, ZL T, SAEHOBE2EAFLRETNIE, ARy
— M OHEHEIREIZ70.30FHBRD 1/2 D 2fED8.4cm L HEZ 5N B FRRICKRD 2BV B
F5ARy 2 — bOHEMBEEZR-10CT T, FIEOCEENEEOPI MR 2 L, ZOMRIR
5.0~12.1cm OERZR T, BAIWK, TORNV IV E2RETIEBROY 1 XIEEE DAL LHE
MREEDBFEER 2 & (K—10) EFRY A XBKEVEZOHBARY 2 — + OFE R
E5ThH3, HL, HROEENAEEZT>723RDI5D2D2DRTRERBDOY 4 XEMNKE
Do lDTERZIEME T, Z0O#KIZX 2 FEBD D2-L O (36,200 : 43,600cm?) 2347 5o
72DT, TOFHERRMEL L TMA TS, bRARL, M—100BFRIUTOED TH 3,

ABly o — b OFYHE(cm) =—3.4180 - logD,® » L+20.7398 e (2)
(F=17.76, P=0.01, r=0.901, N=8)

ARy 2 — POHEMRICB 2HEZORERG2HL 10, BFEDY 2 — MERKE (&
—10iptie) LEBY A X (D2?-L) OBfFRERD 2 & (B—11-KQ), ¥4 XDEMIHESHE
BRIEDEMBED shlz, Tibb, FBRY A XOEMHFEVARY 2 — FOEENEL 25
DTz, D? LICKERFEEF OMBERE L PIFRROMIZRERLRE LD DEMRBR

(FiAK, 1998) #H Y, Do?-L k FEFELRM (HM—3) wbAELRELY OERBEFRED 2.
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Fig.-10 Regression between stem size (D,? » L) and mutual distance among A type shoot
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Fig.-11 Regression between stem size (D,? - L) and construction rate of A type shoot
Notes : Construction rate indicates a rate of A to total shoot.

L7eBo>TRERY A XDERE Y 2 - FOERBEVTHARY 2 — P OERIESFE L 2D,
ZhizfEo THEMBSR 25 b0 LEZ2 6N, BL, HEMBCIZ LRESH 3 2 L25F
BaEhd, RiZ, BEY 22— MZOWTH AR L EROFIETEHEREEZ KD 72 (F—1012H50) .
BEY 2 — MIAR L D EBZ O DHEEMBRELHFE SR,

Y a— MERREE (%) =16.6231 < log D2« L—14.5672 e 3)
(F=8.73, P=0.05, r=0.770, N=10)

2) A*BEya—tDES

Plot 1-2HZH 5Ly 2 — MIIEL30-152FKT, Thdya— b OEMFROFEEIZ14.4¢
5.8cm TH o7, MR B 2 FHEDOEZORERREIZ, BRI M1 ADERY 2 —  DHERM
BoEREHD EBONEY, T—F ORI TRABETH-72, CORETIEY2a— PHA -
BORA2{ToRr o770 T, WX & bHMEESMIC 2 ILBERALRFERZ -2 e 2FAL, #ZA
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WEMY 2 - ROE-EO2 /V—71R I, T2, N —7FH#EX25.5-9.1cm (Plot
1) 8 X0510.4°3.7cm (Plot 2) kEEE NIz, ZDZE»s, BffYa—FESEL (EW)
IN—7BAR (BR]) 2 — MY T2 LTNIE, Ya— NEROF R TE 8 ~1lcm OFEDS
HoTHEREEORTEOEE, ThbbERBOEHOBSCREY 2 — MEOESBEIL TS
FIEEME AR S iz,

V. BEEE

NATVRBOTIIEELME, TobbEERTHROMPEER L BOFRIORF 2 EHT 5
s7u— EBORESK 2 (Tani ef al., 1996 1998 © 7oK, 1998) 23, Z DREFEIIHEZED
THIPRBREOFELZT 5 A, 1998), Lo T, FHMHEAM (E8E) OFEXIIR
DTEHWHELBH B, —MIC2B~BRRE (iR, 1998) LFEx5h 5, —7, Bl LS
2, ARy o — MEEMOBEERIZI5.1-21.8-26.7%RE, FE#ie 1 REMTIX16.7-17.4 -
27 8%TRE, 1 REMERMTIZ1.7-6.2°13.7-28.9% 1K, BRIy 2 — MIEMTIX2.2-6.7-
S AYBELEZ bhiz,

W, FEIOEFHENY —VBELER L ERDSBIE SN, —Ki, EFHECEEGHNE
BREZZLEIONDY, FHHEEMIBLTERRSRELE L, £0HEMIZ, THIIEER
HA»ORHLTWEY, BIIIHEHEBRLEL - F—ThridEI oz, AR
BABY 2 — VEERTHY, BHIZIAMY 2 — M BIHERREVRT 20 EION, T
bbb, ABRY 2 — MNIERL VBSFHMOENLTICHY, 5.0~12. 1lcm BENIAIB I b 2 HE
2— MK BHEEXDDZ OO, HNKCHKRESREFE»S5THS, BEY 2 — MHER
DEBENRLEL A TH2, FOBEARY 2 — MEXSABY 2 - DZH LD 8~1lcm
Bni-oFHEARY o — MGEXEENEDTH B, 7, AUBEIC X 2HEELICONT
b, AR DEWHERMBERT D, TOBERABOBHSLIVBLWEEZ SN, &b
b, INSOEESNFEC IV NEESIROBELAFT HEIRIFIZ21:0THS 5, FHiL 1 R
MOEERS IMTH 5HEHIZ, FTHOXKERIRIBVWIOO, ZRCHT 5 1 REEIZ IR
ABIS 2 — P FTRLBREY 2 — 3 ZENZLETHS D,

EERE -ER - va— MOHEMRE - ¥ 2— POBRIEOLT RIS FBY A4 Xiz & 3210
BRALDIWIIEHETE, Lo T, Ya— b NEOESE - Bffva— bEOHIER2FHRYA X
BERZZEFRFCBLTY 2— MRS ETLODOBRT I eEENn D,

RE

NARVEEOERIL, HAEIKCHETHCHI T Y2 — I roBREANTWS, ZLT, Y2
— MZRBEEEAEEERTA2Y2—F T, ABYa—b) EERCEELEVY2—F (L
T, BEIYa— ) 852 LBEINS, KHTIE, TIC19945 11T - o1& LS - TRE ILBE-
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OESBR T 2HERE LD 8 ~1lem FTARMEST 5, ARy 2 — M, 5.0~11.8cm BED
MEMER L 25~6T%REDEBRE (£ 2 — P EXT2HOXK) 2RI, BRICLVENRL
ZFRAIME L bERT A XDELEZ b,
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Summary

Foliage of Japanese stone pine (Pinus pumila REGEL) community is constructed of electing
shoots standing parallel to each other. The fact is observed in foliage that there are two
types in shoots, reaching top of shoot to the surface of community (A-type) and the other
(B-type) . In this paper, some differences between A-type and B-type of shoot are clarified

by data collected from many communities in Mts. Ontakesan and so on in the year 1994 as
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follows. Length of annual shoot growth and needle length are longer in A-type than in B-
type shoot, in each main shoot. However, it is difficult to show general values dividing A
- and B-type for the two lengths by reason that shoot growth is affected by size of main
stem. Shoot top of A-type is heigher 8~11lcm than B-type. Mutual distance among A-type
shoot shows 5.0~11.8cm variamce, and construction rates of A-type shoots to whole shoots

show 25~67% variance, among communities by difference in size of main stems.
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