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- Seed Dispersal and Regeneration Patterns of Pinus parviflora
var. pentaphylla on Mt. Apoi in Hokkaido

By
Mitsuhiro HAYASHIDA*
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DREERR, ETFHEMAEEYRAEL .
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Bel, BHEERETAIHBIR I ARHRLEEFHORELCLDLHBEI NS, &
VH AL BDEFBANFE T 2avDAM A =THREFLAELCL TS :EL2 bR,

F—J—F: Fzrzav, BTHM EFHRSR KoV IFR, TR

19884£ 8 A 31 H ¥¥ Received August 31, 1988.
* LB ERFEFRBK
College Experiment Forests, Hokkaido University, Sapporo 060.



178 EEXFRELHENARRE $446% $15

i L & (<

F # = a v (Pinus parviflora var. pentaphylle (Mayr) Henry) (3ALEBERE A HAMF
Hie i+ s = a v < v (Haploxylon) TH %, BAE= 2 v <y EOSHRBLT, AH
(1968) PEHREBOMBrESWCCHMCBER L TR, T3 v~ (P parviflora Sieb. et
Zuce) X IEBIABEL T 5, AR TR L KETEACES LD TS, BT L
FROBEIOFFTavre s awy ERFILCERLED S, LicdioT, 27370
FL QLT EER Pinus pentaphylla Mayr %35, ¥ 2 7a o +5 2 h ¥ cOWRE
W, pACHEE, FROERCBEShTRY (FM, 1938 85, 1960 ; &, 1960, 1969 ;
YOSHIOKA & SAITO, 1962), % DK OBRECEFHA v L OFFHH IOV TR L A LR
BE R TV,

RLTay=vyEoFavtevyTay (P koraiensis) Tt ETCIHEELTELT, B
ABEL LTHERIRTWS, £0F 3 vty T a v L0 —HTCEREFHL, ToBET
W=V Y A (Sciurus vuigaris orvientis) DEFBTENCY - THMA I T5 ES, 1977,
Mivaki, 1987), tEBEXFEFHMBEE /MO EBERTIRF 3 v v o 3 v BEERLES
KRS BAL, TOEHAIREELD, 1.8km ¥ THA L T\ 5, HAYASHIDA (in
press) I FHANOELDEE T TEWB L TF 2 v v s a3 v OFHTHOBE YL I
LT3,

Favievaay bAKCABEBRETF LM<V (P pumile) T3, Ao FF A
(Nucifraga caryocatactes) DEFBIZ L - THAINTWB 2 bR TW 52, HLUVWIFE
BTbh T, EE3, ROV hbDo~-YR3E FavevFay, ~f=v,
27 avOFRFRE, LCEFOBARBEYEBT AL 12X - T, BORIC X HHf
DR ERIT B L H AL LTHRE G > TE 1,

A=Y EFETavORBERIO2EIBELTEBTL TV HILEET KA ETT -7,
TZRFEATavoltBHTHY, HvIVENLRLIBRIIIBESHTEID BN, Thigd
JR#IBRChle > TH 2 2 2 9 MBETHHRED R, COZENBLL 7 RAFRENTH
2T avOEFRALALNMCTHILRIEHLDTEETH D, AR, F2Tavisis
RERIHRGOBEL £ 2 = a vHEBORERR, EBTFHRAOBBOMKTALEL T, 5232
Y OBRFHBEATBELLIZT S,

7e¥s, AL THLEBERFEFEEFMRL] O—Br i LDHbOTH B,

BEROHE

7 A A (B 810.6 m) (3db¥gE B\ ILNRFEM OLAR 42°6), AR 1432 L, KF
HENLHAkmBERTW5, 7R M, HHILUEE780m), ©v k)i (B 958.2m)
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BELDTTRAURE N, KB ET H0RMIIL (B 685.4m) & & b, BEHEN GB
EHRE) ODFFAL, VAVISA Y REDIVSVENLTETED, ThLBRERLTOH
EBE LT\ 5 (Nmpa, 1984) (R—1),

T RAEL S Tkm BERRUBRTOKR T — 212X 5 L 1967 b 1977 £ TO
10 FHOFEPHREIL 7.8CT&HE 30.0C, BIE—19.0C), EFHREARIZ 1,206 mm T, 5~9
Ae®<, BEIRREOcm Thitv, 20X 5 RKEERHOSE T, BRTCEL TV
HUBHIRETH 52, BOW & FEh 5EE 500 m Lo R 5 ITEE T ik A BILIR
OFLED LK EDOTERNEL, EHRBERLDD NSV IDRBRIMEG, 20k K
FEKLBERIGHEN OGRS 7 A4 HIIEGIEVZL 1LY, BILUEYORELLTE
T, BEOBEBHALh T\ 5,

T AAHOEOMEOHELIET 5100, MEFZEOHFH L BHMBEE L - TkEnA
MERZER L. (B—2), MBREEIZ1984E8 BirBEaxhicbovfH LI,

T
.

»2 s );5,:'/.
7

7/

AR
B Ultramafic rocks * =% C
B v tkm
B-1 7A4BEEOBEHELEEOSH (NIDA, B2 7RAEMEOEER
1984 %) Fig 2. Map of vegetation found around Mt.
Fig. 1. Distribution of ultramafic rocks around Apoi.
Mt. Apoi (adapted from NIIDA, 1984). Pu, Pinus pumila communities (-~1 = 7 BE%) ;

Be, Betula ermanii forests (£ 7 # v %) ; Con,
Picea glehnii-Pinus pentaphylla-Abies sachalinen-
sis forests (7h=V=vy—Fa2rTav—t K=V
#); Mix, Broadleaved-Abies sachalinensis for-
ests JAZEM— ¥ = v #K); Art, Artificial for-
ests (ATHO
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A= YRR 500 m L EDORB Ee s L, EFORBICIIE 7 v ARIREhT
W5, BES00mLUTROWTIE, KELZDEFINDE, — D37 =V =v Lt aas
Y, PR ETEHEBRKCTHY, 5D IXFT, 1 2YH=FREDKER
FE =Y RERTHNBREHRTH S, MAERLHER (R—D v E&T5 L, $tERkKOS
MEHY S VEDHHNRE-RLTHBZ Ebhd, LZEYRy Y ILEIDORONRE -
B4 AMEOMBTR-> 2 ) ERFITE S, BHEECIZLE, LRTH=V <Y HEE
ChHYIVEERIGL T B, ¥2Tavidn v s vELNOHETHRBECARLHE L
Rohd, 7=V =Y OEEIHO—2E LT, BEEMEOME MLITWT B,
1943), LB THL 7 H =V <~ Y ORI E B EDOFHN—BT 5 L 5B Ih T3
(%8R - R, 1971,

FEFAYRTRAHMEDOH v S VRO TRT =V~ L b EELBET
BY, LRBECELTS, Chi7 XA EEMUMECEZECALR S, 2O LTI
1=V ELEL, BRLTW5, AREIFTRIOT7 A4 EHEHUFECTT - 7.

B E FH E

229 REURGTORGTEEL * 2 3 2 vVEBOFHFRILIEET 5 129, 100 m2(10
mX10m) DHYEEF L Tav—r 1=y Rl 0T (Q3), #2473 v—3i XFSHKic 1
BT QY), 7THh=V=v—Fgaav—t F=YHKic4 20 (Q5 Q6 Q7, Q8) DAEt6 » Tl
Ll 1985 7R Q6 Q8 ¥AEL, ThUNOBERIZ1986FE 7 AL LL, HAE
7wy t BOME 2m M Lo RToBf iR, HE BREEWETER), RTALE,
BEEEYREL 2, 473 v o2 EEOlE, BTESR BTuBELAIEL, #E
2m T D * 2 = a o BT O\ T S X ORRE D Bl A #E L 1,

A=Y EF AT avOREBABIUERVCOERLICESELRELTHBZ L,
19854F 7 AR 150 m 725 340 m ¥ COEBIE IR - TR XM 1,200 m DAEREDRE
L, 0S4 vevy2%Tot, ThbOBBIIZILITLITRA—M A, bEROBEE T E
LTRELTWS, 22T, ZORERKEBL, 1 »FTORIBEER, REFOBAREORE
LB OHEERTT - 1o,

F2 T I3VRROBRE L LOHLBRBTHAELAEMB, C D 2 0TI -7, A
B BZRIE EOIAB I Lick 2 3 v— 3 X+ TR, /L C IBERETX Q8
ER MR ERENBRE L T, J3EIL1984 405 1987 £ T 4 FRITH 3, BEHE
BERREZ <y Vv /LT, BNCEOBEREL YV Lz, AERTIFELXBEL TR 62
BhERGEE L), BEEOVRCEILACHEERYEM LI, *£ 73 vBREIERC
BELERET, HECHMT 20T, TOMMBL RS, BAoEESZE:,
EDXS B BETOBRMICED L 5> CBRL TV 200 2RBEEL, oMy REL
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7oo MEOHERE, BT T5ETOSBRA LI BEECE CETETOMNEB,VERTES
B TREL

B#ic, BEOERIRBLEROKERYDIHE T, *£ 23 v OB THMERE L EHEX
PRABCHEL .

# R

1. F9TIvNOIME & HEOEFRR

2T avEEURFCRELL 6 0FTOAEROBE 2m L Lo BEOBE OHE
SGHER—3IRLI, QQEA~AT =Y 2T avhBETAHS T BE2m U Ed*s o
ay ABEERLRTTHE, BE2MUTOERELI XF3, £rhvy, Iv=~vd, F
FHARF, THEETTRUBERENHLOh TV, Q32 T2 v ML, bThic
IXFSHRETHARGTH D, ZOX RS IEANBHLTVWIRIEERESER IR
TWTC, YABEIMELS, HEL I0mEZEL TV AL B 15 QB ITRTTH=YV =V EF
2 a v R EREYEDD 7 KA HERLORBNILRGRICRE L e BRTHERIAERD,
FFACE, 2T TS, AVFUVHET, TEAAK, THEERETHSD, Q5 & Q6 1A%
DRI X > TKERF + v 7HBRINRIEZAT, LI Q HIIZERIE - T oy,
Q7 &L QB LA LK BECEEIN TV, TTEHEXS AL TWB, ERDRVQ5 T
RS 2~5mOFETaTRELDTEH, QQ TRT7HI=Y =Y, FE2IT3Y, b F=IR
BHECEERCHEL TG 525,2~3mDOF &2 Ta v HID, SN X 51 Q5 & Q6 TIXF
£33 vDEFHBFITAbR TV 5.5 oL TV5 Q7 &L QQ TR F =y LREHKT
IoThHDLRTV3, L RIAEBOBEEENEEL, TOKFRIA 7YV v 27+ THo
Too RERFEAEIZQ4 & Q5 T3 Y aF 92 E 3 CTEBRTH A M, TOMOAERIZII Y2 ¥y
BEETLIRET, = rEIMBELHL TV B,

BE2mUTOo* 2 =2 vHEBOBEESH BRI ThThR—4, R—51RL7,
Q3 & Q4 B OBGEL A 2, Q3 TRIHLE 15 FRIMEEISEEL Tt QA2 H Q8 %
TO 4 AEX ISR OMEAFEEL 1, BRSHIIQ5-Q6 & Q7 Q8 THMARKY, Hik
SAEQ5-Q6-Q7 £ Q8 L TRz o7, Q5-Q6+Q7 XL BRI X 48 $RBLIZ 1971
1,800 m?, ha Yz v #H30m® DRBFRATHLhTWS, ThHOREROF 2 Ta v
BOBBBRN 20 ERigEL e —27 L T5—UATH L0 ORFC L 2 HBEOHFEIHK
BORERZEDILDEELLND, B UEBEBRTD D 2215, Q5+Q6 - Q7T THES
HARED, chit, BEOKIBE,rLEFERORCZIBIDLEELLND, QB RETFR
LR ESHORHERRCD v, HREZXLFBSHTHbH T 2HIBTH 5, Q8 115 - AR
B <, MRBERTH 6% LIE<, Q6 DFH 40% L EHBHTH B, COLHIF 2 73 v
BERE WL ZATEBRNEL, L<{RELTWS,
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W1 FzrTavol pFbh OBBEROEES
Table 1. Frequency distribution of number of individuals per cluster of P. pentaphylia.

Number of individuals per cluster

1 2 3 4 5 6 7 8 9 10 11 Total

Q3 9 7 1 1 18
Q4 42 1 48
Q5 147 12 1 165
Q6 159 24 1 1 191
Q7 210 5 2 218
Q8 147 1 1 151
Total 714 55 12 7 1 1 1 790

F 2 Tav3E-HEALLERBEENREL DL 08B 5, 6 HERRAOFZ T3y
D 15Fd1 b OBAEEROBESFELE -1 IR LI, $90% %1 BEnb ks AT,
REGH 0% TH > 1o 1 HFTH ) OBNLEGE D 11 KR 10D - ETT, BEALS
ALUTChote, BILTH=Y=y—F2Ta oKD Q5~Q8 Dieh T, 2 7 aviHifoR
EnX\vQ5 L Q6% MENEVQT & QRERTHREL TS LDHE, >k, FELTEH
BVQ7 Q8 TRERAL TWAEMSHOBEAIEL K, ETERMBWFEX X D RERIK
XM THDEHEIRD,
2, BLLEAVOMEORERR

A~ = I FER 56 2FT 313 A L & o = T HEME 191 2 PT 492 KR & L 1o, i S A HES
D1 5F Sl OBRMBEROHEEFMEE—2, JWRLI. ~1 < YHEO 84%IIRAE T,
ERISEALUTRIRTEREL T35, 1 2FTd 1 OBNLEGEIIEBAKE { tdic>
h, PEL sEARROR, 11EAPDEI3I»FTEVBEETCH -1, ¥4 73 vREBIEREA
R 28%, ~A1 <V HETE, Ld SELLTOMB S BEAENSE, LiL, BEYEL
12Fidich) ORSIBEROEESHITBELUL, TORAMES 1= 5126, 2239525
TRE—HKLTH5, BILEBVOF £ = 2 YHEBIKAORER X b SRERINEL, 1250
Bl OFHBBEGE S KE 251,
3. F&ITAYDOMFHE

1984 4005 1987 £ T 4 RO+ & = 2 v OREELL, 1984 4 & 1987 SEHEBIET, 1986
FEREFSTBELD ok, DX CERBUELRD b, BER2 LTI
2, REPME, B TBEALENRBDLREI DT, BNITCAFLIET
To1

F2TaRBEOBEIELL AR 51,1984 X 776 BD 5 LD 2.8%, 1985 4F 13 294
B 5B 8.8%, 1987 12 846 D 5 HD 0. 7% N ENENHEL fo. RELHET HTET
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T2 BUERCO A~y OBIRE 1 HFH 1k b ORIIEER

Table 2. Frequency distribution of number of individuals per cluster of P. pumila in
each age on mountain path.

Number of individuals per cluster (Max.=26)

Age 1 2 3 4 -5 6 7 8 9 10 1= Total
1 0
2 1 1 2 1 1 6
3 2 1 1 1 5
4 1 1 2
5 4 3 1 2 1 1 1 1 14
6 1 1 1 1 2 6
7 2 1 2 1 2 8
8 3 2 3 1 9
9 1 1

10 1 1 2

1= 3 3

Total 9 8 7 7 6 2 3 5 1 3 5 56

£—3 BLBELVOF 2 T3 v ORI 1 SFHi b ORILELSE

Table 3. Frequency distribution of number of individuals per cluster of P. pentaphylla in
each age on mountain path.

Number of individuals per cluster (Max.=25)

Age 1 2 3 4 5 6 7 8 9 10 11s  Total
1 15 1 2 1 1 1 21
2 19 1 1 1 25
3 5 2 1 1 1 1 1 2 34
4 6 1 1 1 9
5 41 1 1 1 1 2 2 23
6 7 o2 2 1 1 2 25
7 1 1 1 14
8 9 2 11
9 7 1 8
10 6 1 1 1 10
s 8 3 \ 11
Total 137 12 5 8 6 5 1 4 3 2 8 191

/Y REY2 ) ATHEEREIR, 1984 FICiEAr I AE bR, Chbiz+~TZE
LTOWRCWERREYHE L, =V YV REv <) AOFFTa v BREDREIII A LA bHRE
RFRTHBALTLE) VA LGECHESh A, BTORRE=Y ) A3KREDEF, >~
YARET 2 BB RICODTER LR L oo £HIOH Y BRETIZ= Y ) RIEE IR
Lick 2 FavBRERT7 » =V =Y REEZWOLEL, ThOOBFRRAL T, =) R
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BREBONUBEHEIET LBETF 23 BBIED CERT 5 TEINRR b h i, BRI 1987 £
IATHCIARTEEIN, SHERKAD =2 7 AKKCEIHN3Icm I3 EOoFL2Tay
BTEEBL LI, 1B4FEFA I~V BRE SIS BERE Lol XD ATFIARIAL
HArbERBBLTWEVFZ T2 vVREZENLARVDE ST, REMLLEFEHEHLC
DERID TERL 72, SFADHENS 1 BB L KRR IZ1~3ET 1 EORE,LFY
U TEOETEIMIH LI, 2O, RRIEZAETADCHWI0BDEEL L,

Bo-BHRBIME ECRBEL 2, BREOR
B ARYRK—6 IR L, FLL - THEIR 100
BXAFhaa, 3L AYIAFE»510 AL
BREL V5%, 10 A THCHRBAL T
WERBRTRTCERCAE IR DT,
1987 4F120.6% & A fe v o fo B3, 1984'4F 1%
9.1%, 198541 15.3% M T D o7, L Aug. | sep. [ eer
72 Mo T, 1984 4F 43 88.1%, 1985 4F »° E—6 # %< avREONBH
75.9%, 1987 460 08 TR RABLE TR IO oo of een cone oL B penerlole
Licz dizlhed, SO EMBFREITITD the closed cones found at the end of

October had been attacked by insects.
BTHMINBROETOBRIER L 85,

FrTavEREIRI AhanoRE LR U DR, HBRHNIREM B & ##&l C L oiR
Bz, EERTRRATELE, L, AUAZHATHEEE XL ERR bR,
FOEIBKINATH -1 (B—6), ZOBBLLERELLEL ORENETHRE, BR
TEORNEEIN, BENBREBINEBRI R FIR, Y=¥FF, 22983, 275k
7, YADSEHETHB, #7557 i A 3B EORBALALREOFOBFLETLLET
YERATHONEE S hic, ThbOBINER, WRIfTblhot, k¥ FF R, ¥Y=¥7,
TT2vHFRFEITaVETYER BELL, Y~V 7La0avh 73 F2 T3 0ET
¥ 1EHALARELSIO L, BRHCCERLL, BEINHR0=18) D 83% i3
micEt Xhic, kv H 7 ARBLEOREALLRENLEFZVLTOREL, DLBroD
tro OB, BFOBRILBDILTHM IR, R FFRADDERIIE, F2Tav@FL
BERLAZEZIOAM = v BTEH 200 BEODRATERTHZ &2 TE S, ElRE, BT
BEACHECOBERREh, ¥ 272 v0BTORBRTHLYEEREL, AT HR
5T ENRER]L 2, 8, 14, 2TEOBBTFIAFE IR TV, Z0O5H1EE 2 EDORTER
REAROBEOBIEREL, B (XTRTHHHIcm KB+ L, BF, k¥ 5 A0RES
FiEfEhEL, BTE2HRELALEYIORE R X 3B EHL 1~40 B =6.6+£6.0, n=80)
Thoteo TROEDOBYOBTEROENFEE 2 RD S dic, A C TERBERXT -7
AT 1987 EI A 24 HH 10 A 27 HECo 8 HEE 2.5 BT o o FORERF £ I a

Percent of opened cone
8
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EF v ERTATEVNERIN OB Y= F SR TH o7, V=45 OEBTENTIEE 46 |
BEINI, Ao F 5 AFER B METIRR IR, BEHC TRESABERHLA T
PEEINr o, T2V H ST 18T B EAEBRBEI R o, 2D X 512 1987 4
RF 2 T2 VBFORMCL 5B/ THRRTHo e bELDID, ZhitHl, E&8
BT o TSRS, 1984 £ L 1985 FICiTA T H T AL B+ &% = a vBFOEMIES <
BEIhI, Y= IXETY 1ETOER, HETIHIOREN, wv#7 2A0ER, FEE
FREBENIEKRE, Lo T, k7 ADFRICYL A+ 2 72 vEFOBMBIIENCL
WMEATCERDIDLEELZLNS,

T, BTTHETFLENCL > CERIWAEFOLELYHETHFERE LT, N
LIBRBC LN ETHE TR TCEBEI ATV AN ERARB I LCL, REOEHOBERA
ELo—F Sy 7%AWEEFOETRELRAEL -,

REOERAE L1987 9 AfiE B THREAE L. AENSAIBEEEOHRENSRA
EEDI 42 AT, 288 BMORRELYFH I, ERABIN TR L LS4 BECs T,
90 LU TOTELTVAIRENT6.4% & K¥EXdidl, TELTWAREIBMT LT
BLAEDETNETTS, Chicdl, 135° D EDOLAEORBRZAML CHEL 0BT
REL TV IBENEn -1, 90~135 ORRE S LAICETFHE-> T B3 D08H %, L
L, 90° A EOBREIL23.6% L2 &b, BFOS0%BL LIZRAET CIcETT5 LH#
®Xhi,

YoF by TIREERRERT o AREMA O OmXI5mAK Sm B X1 12 AFRE

L7, 198748 A 26 HicRE L7, 9 A 10
180° H, 98248, 10A9H, 10 A28 K> —
FE7y 7TROETHYTNTERL 2, &

100 (] opened cone
® fallen seed
-
b
=
o 50+
o
T
o
o
7
:
[ sep. | oct. | Nov
B—7 :zxavRBROERAE B—8 ##= a3 vEHREOMENLETOE TR
Fig. 7. Cone orientation in P. pentaphylla. Sam- Fig. 8. Relationship between the time of cone
ple size were 288 cones from 42 trees. opening and the time of seed fall in P.

pentaphylla.
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RIX—S8HRREOAMIKHL LI RRL
feo BFOBETIREORMARHLFAFL T P
B, BALLICEFLRETTHZ LML
hTEMF LR, L L, G Kb
710 AR 2L TARMTTHLEF LY

No. of seeds

0%ETFLTVB, 2OZ ETEHRLAER 10

AEOERL b—HK LT, H H H M H
DEoERE1rbFar a2 vETFO80% % 1 2 3 4 5 8 7 3 9 10

ERBRROMBEHRETL, wo W7 X, Distance from seed tree (m)

Y=HF, TTavhFRRIBBETOHRIT B9 *#=avBFo&ETICL 55 HERE

NRUTTHE LEEEND, L, BT 0 o o e - rom @ seed
BOBTFYo~ VA, XXIH Y=¥5k
EHRFERT A2, ThHLDORIZE SRS AHTH 5,

—%, HEARETTHETHEOBREOBBE /T 512 R5 D, BENKETE T
ETETONEBEIERCEHBHC, ZETETOSMRAELAE L 1o, AERIFEED C b
BELIETBOBM T, TORGCEE7.5mOF 2 = 3 v RHEAEET 5, BEOJLAIS
EBHKTHDH, BOLEVEELL* 2 T2 v ETHEm OEREND 5, BEOENIK 400
m? OBEHMD D, FOBRMHALEAOFFTavETRIOmUEERATH5, AEX+SE
FHEF LI 198748 10 A 13 BIAT o 7o BHIcE B T 7e 108 BOBTF D 5> b 1 B 1
FTED 107 BATRTRERTTH - oo BBITTVBITICS ET LT, BEOR
TENEBEAS.8m EFTHBML TV I, ¥7c, 1 IR ELL OBFHRELE>TETLTIVAHZ L
37eL, MFREOREER K Icm TH - 1o, BHOBITHLOEECE TETOMBOHE
SAER—9 IR LT, 1~2m RO E L OBTFAETFL T30, ZhilBE LoKRRoOA
Eﬁ1~LMnK$¢Lfvttb&ﬁ§§hboik,ﬁ%@ii&i@ﬂavxmbmak
CEIE T IERT 5 LE LT, HESHOEZ BRI THo, 7RI EHMERZD
BERBRBR D A MRS, BENM Lkl & 73 vk QR ERTVT W5, 20K
KOKEZRRKBTHIFEBLRAUCERE CETHRET 5 LE2Oh5, FHRERCR
BLA12BDY—F 15y 705 bETHBRCERL DRI BRI TH o, DL
HOKATLF T avBEFRIETOESELRKELSETHHRLTDLELZLND,

* =

FRTIYEMHREBBRTAZ L REHD TR, BED A TEETHZ L5\ (8
B, 1952 ; SEBE S, 1960 ; #k, 1969), 7 £ A HTIL, BEIXBEHL TV 5RIR L 3#ikiko
#ﬁﬁa&@ﬁ%#%&éhfhbﬂ{%@@@ﬂﬁ@7ﬁmivv,vavaﬁﬁLfm
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Do AMTHarvFR7AFEY =Y, $XFTRELEXLUWAZ EMNSE (FA,
1938 ; YosHioka & SAITO, 1962 ; #, 1969), 7H <V =v—F 2 Fav—} F= Y HKICHE
L4 OB EK (Q5~Q8) D5 b, B IdF+ v 7HNBEETHIE-TV5 Q5 £Q6 T
RFa2TayRIKEHRLTNT, FB, TEAFLATavRI-ThHDBATWE (-3,
Do ThITHL, HMERS AL TV Q7 £ Q8 TiX20cm LT OREBHIZLEE R St nd, W
ThIRENEL, TREI Ny A2y v+ 277 0MBEL T, Q5~Q7 TI121971
FBLEI TR D, ThLORBEX CIHMUERTTIRCREF L 0%, Bomsn—
BLTw3 (B—5), ThbDZ ind, #4233 v IREENIWIITARKEEIR L - T
PTRYELTILHEIhD, T, XEENBEVWIITRIALEEL TWRWVWRE hddb
b7, 30~40 FEEZETTWAEGEND S, FE (1937) i1+ £ = =2 v p3MREEH L Thkic
th, Zhbidd SBALLKAOEE Im U TOoMETHE 2 E2BEL T35, Q7 £ Q8 T
RLic* 2 2 a v N 6 EFRES I, ThORELDL TREVEVEST, R{MET
RIS E » TREL, FEIRKTIREL BRIV EER ST B3 08 S o1,
LichisC, ## 2 a vBORFIBERNLEFFR TR, LEEVD DI L hiEEE
LTwisnwdE 2z bh5, F8H (1937) 33 bz, RS 30 EEEMESEL, FhllEids
o) BB ELT 5 LR B4, SEOBBER N EPIFTHIRRE AT, TH
AETREFZ T2 Y L HWRBEINEGF F =y ZREPERICL 5—FKTELSLTVS, &
DX IRHEHAE EREBCESTH Pl T, #2732 v 3HEANNNER
Fry 7 TEFTHEHETH B EHBEIRS,

TRAHETELRFZ T2 v )\BET IR IELANBHTAERBRETH S, THRAIER
ADHV 7V EUADHB T F 2 a v XEBTL T34, SANBETARBECR LR
5, ZhidMhosmchbRCTHS (FME, 1938, #, 1969). =D X > fioBERBA,
EBFTCERVRETCHF 23 v MBELSELR- TV 5B, ¥D X5 ABFTEBAT A bIRiTK
ERBANRLETDH B,

FATavEBTOIOBU LERREOAUBMERCETL, Ao HFR, Y=H#F, 229
IR EBEFOFRE20BUTTH 2 L HEIh, F 273V IBEETEFL TS0
&L, L RETEERATIRORU EREETH o1, Y=H T, T avh T 1EF
L, A #3523 EECIBERIOEEEZTIH, 0B EOBTHET T EnbE
2T, ChoDBEEOHBIZREALETEFEYREFELTALHERILS, hicl, ~4
= VHANOBAIHECEBIUEDLED* 2 7 3 yHBIRERSE» o (E—1, 3. 0157
BIcY ORALBEHEEIL1~25 R TH o 7 7 AOKFBMEE L 3E—K L7, BTIL 28A0H
BARETFRIETOESELRSEBER, v~ ) 2APHX X I FHLIEEEROS SR ELYTS
2, ThboDTBHEE»SC 0L ) kBt 3R LV EELLRS, DEDZ &b,
BUEOER L OBRMTORETAF 2T a v 3ho T ADERILRE L4 D LHE
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Ihs,

XKD~ A 14 vk HF A (N, columbiana) VX Pinus edulis, P. albicaulis 7¢ & 0 KF &
BBETFAYE) M RRCEREOSMNEmEF L TEKRTS (VANDER WALL & BALDA, 1977,
1981 ; TOMBACK, 1982), 7 K4 HETREILECAHE LB LIt AR AT H T R
KEIBHBMAESERSIhLY, L BAZOSMECFATHET 2ERZRS>AT, &
EBRHRATH I v a ¥ 3230 ROCKIKD L ATELBREh, SO LBk il
BT, EARCKEKEYID RO T 5ERAS 5 L\ 5 (MATTES, 1982) = — = v <
DRED > H 7 AORFBITE & —%T 5, %= a3 vHEEHFEILE, RS, LK 2
BRBIBETEHEIRbR, ThOLORERIBVZEnDY, kY FFARLIBIDL 5
FiADF2av@BFORBRAFE T2 VDO A =THREFRLIEZLTSEEL A
5,

CHRETOZIERELDBE, ¥2TavIHATOF + v 7EHEEANEHT R
IR EDEERIMBTORFO_DOEFHRRN LT > TV 5, KIS OETIERE OB,
ETTHH, —BIAVFFAOFRICL - TSNS, ZhbZo08MER (REf &
RUH S AL BHEEM BEBR LA o0BEFRERC LR ERIGL, BEEL T35 L #
BIhb, BHCIDRWE, ko F5720KBRCIBABMAEFZ T avOBOFERICEER
BE R U TELRRESELD 5,

Bt 5

AR E E & DD TIEBEXFESTATREREE, REMHE, AX&XBITHR
B, GEHETEBRCALOEARB Y -, ¥, REERKEBEBE LI UD LT 5tiEEX
F R HEREREORE, A¥EEAERCIIERLHBEYHE V., 7HEAEHETORELD
oo THIHRBZEYL I EFRIERASHOBERICBSKREE LR > THW . ¥, 7#
A B IR IR PET R B OST « K BHFE o feo HIVIMREBREZI LD ETH7HRA L
EERAROBE OERICIERLHEBIEIRV I, ThbOHARLILRERBOBEERTS
KRETH 5,
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Sammary

Seed dispersal and regeneration patterns of Japanese white pine (Pinus parviflora var. penta-
phylla) were studied on Mt. Apoi in Hokkaido.

The rocky slopes and ridges of Mt. Apoi are occupied by white pine stands, while the greater
part of the rest of the mountain is covered by coniferous stands dominated by Picea glehnii, Pinus
parviflora var. pentaphylla, and Abies sachalinensis. In the coniferous stands, the understory
beneath the closed canopies was dominated by A. sachalinensis and Rhododendron brachycarpum,
and that in the gaps created by cutting was dominated by seedlings of P. parviflora var. pentaphyl-
la. These seedlings were recognized to be established just after cutting, and demonstrate that
white pine probably regenerates intensively in the gaps. Many seedlings of Pinus pumila and P.
parviflora var. pentaphylla were found on the rocky ridges and barren slopes along mountain paths.
These seedlings were often found in clusters consisting of several individuals of the same age.
Eighty-four percent and 28 9 of the occurrences of P. pumila and P. parviflora var. pentaphylia
seedlings, respectively, were in groups of 2 or more trees.

Ten percent or less of the white pine cones were lost, and the remaining cones opened on the
trees. Just after opening, 80 9% or more of the seeds fell scatteredly on the ground. Nutcrackers
(Nucifraga caryocatactes) collected the seeds still held in the cones, and hoarded these seeds in
clumps (average size=6.6+6.0 seeds) underground at a depth of 2 to 3cm. From this we
conclude that single seedlings within coniferous stands originate from fallen seeds, and clusters of
seedlings on barren slopes originate from the seeds cached by nutcrackers. Seed dispersal by
nutcrackers makes it possible for Japanese white pines to grow in areas that are inaccessible to
other coniferous trees.



