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iEL&IC
HAD Y 4 7 %@ (Castanopsis) &, A &Y
4 C. sieboldii (Makino) Hatus. ex T. Yamaz. et
Mashiba (ZfD A+ + 7 ¥ 4 C. sieboldii var.
lutchuensis (Koidz.) T. Yamaz. et Mashiba % &
&) a4 C. cuspidata (Thunb.) Schottky @
2HEH D S, HAGEBIFA AT O TRE L LT
AL TS (Il - L 1987), 24 U4
& T VAT DOIERER HED KB ARR O MM Hu kg
BlckoTieh, 28003 rAkx< (il
TR 12mm Pl E), BEOXKEHGEL 2 o HiEH
LR, a VA FA/ T (FETES12mm
A), FEORBME LEOMNA S5 (I -

)1 1959, 1L - B4 1987) .
HADY 4 7 @3 mFEH O XA 2 CLLE
DOHIFIZ AL (50 1954), ZOHT, 24V 4
EAVAFAWIIRE 3 0MMIEE L DI LB
Twa (1 1966, 1979), 2 & ¥ A IZAFEE
& HARUEM O O MBI U, KPRl LR
ISR, HAUHOILITHEEL T, AN, T
ERCHRIGFNEES GiEkitk) th b, 24D
A4 7 FESATROILR 2 6 FRIZ 2 TIA L
AL, HAmBUTIRIEE A EMENTH D, KF
U CIZ B A s e Bk TS LB, a Y
A DA TR BRI I LN g 2 5 DAVE D KT
FHNIZIZR S, 2404 Ok EELAUE
ENnTWwW3 (1 1979, Yamada and Miyaura
2003), MAHMITRZE, 24V 4 7232V 4
AEET A2 T Tk A<, WA EE Y 2 ik

T, mfEI BT 285 58 5 h b (LI
Pak 2000)

VA FETIE, AFEICHETAE LK, £
THWBAHERL FIR), 2Tk T LIt
RO FEEN M FICHBT 2 (LTS, L
1998), Z & VA4 & AV 4 TR OFRER L HFD
AAIVINREED, 2AXTVALTIEHRL, aV4T
FED (A - BE 1982) . ORI 4
43I0, FELZOEE M RKRIZARD LS, B
BB OBIREK EEUDONTWEEEZ LT
W% (Tanouchi 1996, Shimono and Kudo 2003,
Abe et al. 2008, 7#§#ll 2009, Nomiya 2010), it -
T, AZ4VALav Aol 24 IV 5 OE %W
5T 5 2 &id, WREOERIAREN iRk E
BEOBENEHMT 5 L TEETHEEELZON
%,

KO HINE, 2504 BMEET B 2 4
DAL a VA PNEBET Bk S R
ISR L 7281 2 VT, ¥4 7 FIgoiiif 4 A4
IVIDEREMENIITEILETHD, ALIA
Ea VA BHICHBIT 3 M5 TiE, mifdEo s &
A TN LB S, HMTrROEORLMIaEED
FHAGE I ZE B 0D 72 D I W fd & P I X C & 20 g
B Z W (AR - AN 1959, LA 1966, 1979,
Kobayashi et al. 1998), % D7z%, WMifEDIZIER
BREFMNEREARTEZ DD 2256 (b
1966), AWIETIX, 24V AL a VA &E—Hi&
EFEL, 2AL4VA4LAVAL EHbbETIAF C.
cuspidata (Thunb.) Schottky & U THL D - 7=
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(Yamada and Miyaura 2005), ft->7T, ZA& VA4
EAVADFERFNZETH D 526, HiinZ
DD 5N BT ROELREBED YT, B2 A
IV ORBINZER, [l—tk5r T O RHSEIZE s &
O HISRIEIZE S DWW TR L 72,

MR EFE

1. &F

deke, PBES, g - WEEN, UM, WU
K OHRERD 6 Ik 815k 57 176 BE 0 &, 19994 &
2000 F 12 T U 22fdi 1 & FRELL 72 (Table 1), b
P, BHS, BREkiusiz 2 & 2 4 BIAME LS4 2 01k
U, S - WEEN, SN, DY UM 2 2D 4
B a v A MREESMT S (b 1966, 1979).
BEBHE A0 & BEVE BB A 725, BHEHME ISR 1
AL 722 L0 X505 6, 13 d 7200k
BT 1~ TAKT, [H—tkor CHEED B A & TE 1
ERRET B2 EDTE-DIZ43M%, 54K o
R SR T 28-S 2 2 2 DT E DI 8T
H o7z, FFEFRIL 2502 it - (LD
MIB®RTH 72, Bk, ¥4/ FBTIR, RWEE

T, BRD S ERE ARV OB TH
BH, AL TIIERE» SR L7 T2 RE, &
T AL R &G T LS, FRINL 72fE 113
KWL A OMAER L > 2 — 1250, B
ISR T &2 KICHEG, TRAZRDOER, Zhth
OfF1TE BR258FER R ES) #illE
U7z, RHEIZ S ICHT RO L, RHsINE R %
RS 5720, (S & AR E R 72, T
B == LB AREHL, 41 Vv FaX—=4—IZA
N T2CTRFL =,

2. HEFHER

Fi % BREC U 722384, MRARER Y v 2 — D
BIREIZ W, HlHEY =LKy b (BEF
9cm, & & 15em) IZHIKOFEZEH L %559, 2000
FlX4H24 H, 2001124 H23HIZ&KE Y b2l
WO A2MOAAE (FREEITSR), HlholE
i3 1em & U7zs 1R 72 D 10 ~ 48K % fHaR
L, &kTT7254KCdH -7 (Table 1), #EREHIL,
TogmsE»ROK D EEHAEAKL 2, FiE%, 2
H2 5 7H¥B 21282170, M LAt Bz

Table 1. Regional data of seed collections and seedling emergence rates for each seed set

Seed data Seedling emergence test
Regions Forest_stands Mother Date Seeds Mean emergence
(habitats) trees tested ratio (Max.-Min.)
Hokuriku district
Toyama Pref. 2 4 23-25, Oct., 2000 192 0.63 (0.85-0.42)
Ishikawa Pref. 6 14 23-25, Oct., 2000 569 0.78 (0.92-0.58)
Niigata Pref. 2 3  23-25, Oct., 2000 118 0.84 (0.94-0.75)
Kanto district
Ibaraki Pref. 4 5  25-28, Oct., 1999 226 0.65 (0.81-0.41)
Tochigi Pref. 1 2 25-28, Oct., 1999 96 0.50 (0.71-0.29)
Chiba Pref. 3 3 25-28, Oct., 1999 95 0.61 (0.72-0.46)
Kanagawa Pref. 2 2 25-28, Oct., 1999 96 0.82 (0.83-0.81)
Tokai and Setouchi districts
Shizuoka Pref. 4 7 8-11, Nov., 1999 265 0.61 (0.83-0.40)
Okayama Pref. 2 2 4, Nov., 2000 90 0.74 (0.81-0.67)
East-Kyushu
Ooita Pref. 6 18  6-9, Nov., 2000 664 0.71 (0.92-0.33)
Miyazaki Pref. 13 34 6-9, Nov., 2000 1403 0.61 (0.98-0.21)
Kagoshima Pref. 3 10 10, Dec., 1999 442 0.78 (1.00-0.54)
West-Kyushu
Fukuoka Pref. 13 23 17-21, Nov., 1999 1032 0.73 (0.92-0.48)
Saga Pref. 5 10 15, Nov., 1999 386 0.64 (0.83-0.39)
Nagasaki Pref. 4 8 9-15, Nov., 1999 339 0.68 (0.90-0.42)
Kumamoto Pref. 2 9 20, Oct., 1999 356 0.70 (0.95-0.30)
4, Oct., 2000
Ryukyu Islands
Okinawa Pref. 9 22 20, Nov., 1999 885 0.69 (1.00-0.31)
25, Dec., 2000
Total 81 176 7254

Each seed set is from a mother tree.



March 2014

J. Phytogeogr. Taxon.

Vol. 61. No. 2

WhzH (FH) 2N, WfFed, Bk
180 HCHE A/ T L, #ffEH & W H ORcEx» 5
% OFETOHIFIC A BT EHREFE L=, B
W2 AT A RO L, RSN SR AT
B3 5700, PEMEEEZIHREERD L, £k,
REfs g (SRR & M & IR &k 72, 3
REEAITHo74A~10 D H AR E ZhEh
2000 4F- & 2001 4F- D [A] T Lo LU 7= K55, 2000 4F- 0
SHEIHDHFHAMIZ2001FEDZN 6 LD 3
21C~24CHRBIZE» 727 (8H : P<0.001,
9H : P<0.01, t-test), ZOfthd D H X
#i1E 20004 & 2001 SEDM THE X L h > 7=,

3. F— AR

[Fl—# N TOE TR KOS H o RS
ML, EEROB > ST 2T 22 DT
X743 ENFRNIZOWT, —JCENE O T EY
B (ANOVA) 12Xk b REBIZE # e L7z & 72,
T Rdo KOS E H B o Mk#Z =1, Zhe
NRHBPEEME A 7 — 2 & LTHWT, —ICHGE D7
Bt & i/ Ma B 2% (Fisher's LSD) 12 & 0 s
128 & ME L 72,

Kawanaka stand
Miyazaki Pref.

Kita stand
Ishikawa Pref.

Tanabe stand
Miyazaki Pref.

.

R
1. MRACBETIBFH A XEEFREAHOETE
[Rl—Hk 23 T LI % < D RESEA & F - & BRHLC %
oM Oha 5, 5k D 25 BHET & Hili, #EHEO
- R - O HE 734 % Fig. 1ITRd, L
72 176 BEf O F- Y9758 1513 8.8mm ~ 25.5mm O i
FHIZH D, MFRORBINZRIZIZE A EOREIT
6mm (PF¥fE+3mm) UIFCTH -7z, F—EHEO
SEHE T R OBEERZ%1320.4mm ~ 2.1mm, Z#f%k
$130.04~0.120FMHIZH D, 96 % LL EDOEHET

EEMFEIZ 0.1 T Th - 72,
RO A OWT (Fig. 1), [—HF%
NORHSIZTICEH T 5 &, —OMS Tidbhsy
WNOBHEEZE TANE 05 7285, % < DI TF
T PRI RS TR > T, WA, B2k
BT B EHENo. 1, 2, 3, 5, 6 DHIEIAGIZH.
MIHEHZL S TW OIS L, BRI 3613 5 RS
No.1 DH% A%, BHE No.3 ~ 5 OB 54 & 1F
LAEELE S TGP, R—WaNIZE T 5F
Vi RORHEMZE NG RE T H - 7231, #Eo
BERE 2 &5 1 2 BREUS 5 Z L DT & 7= 43655 h

37T TdH -7 (Table 2),

Ootomi stand
Qkinawa Pref.

Miyanajo stand
Kagoshima Pref.
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Fig. 1 Length variations observed within each seed set

Results are selectively shown for five seed sets from five local forest stands, respectively. The number spe-
cifically assigned to a seed set is indicated on the upper-right corner of each panel.
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Table 2. Seed lengths and days to seedling emergence for each seed set

Regions Mother Seed length Seedling emergence
Forest stands trees (mm) (days)
Hokuriku district
Imakura 3 14.2-15.8 *** 63.5- 92.9 *¥*
Kita 5 14.6-17.6 *** 62.0- 81.4 **
Jindai 2 15.5-17.8 *** 52.0- 58.3 n.s.
Suzu 4 14.7-16.8 *** 60.0- 70.5 n.s.
Senjoin 2 14.1-20.2 *** 60.8- 64.0 n.s.
Kanto district
Takahama 2 17.0-20.3 *** 73.1- 82.9 n.s.
Karasawa 2 13.9-14.9 *** 62.1- 63.5 n.s.
Tokai and Setouchi districts
Hokoji 3 10.8-12.4 *** 80.7-135.8 ***
Shuzenji 2 12.4-13.1 *** 94.8-108.0 n.s.
East-Kyushu
Hiyoshi 4 9.6-11.5 *** 96.8-123.5 **
Honoohonome 6 11.9-16.1 *** 64.7-103.3 ***
Ogihomei 2 15.9-16.0 n.s. 65.7- 77.5 n.s.
Sakurahachiman 4 12.4-15.6 *** 95.1- 97.7 n.s.
Kamishirakimata 2 10.2-14.9 *** 57.7-120.0 ***
Tsumakirishima 6 13.9-15.5 *** 57.5-106.7 ***
Tanabe 5 9.7-14.6 *** 64.5-111.0 ***
Kawanaka 7 8.9-13.4 *** 97.5-136.8 ***
Gongenzaki 3 14.4-14.9 n.s. 70.7- 82.9 n.s.
Nakanoyae 2 8.8- 9.2 ** 105.0-112.9 n.s.
Tashiro 2 10.5-11.2 *** 117.3-122.7 n.s.
Eshiro 2 10.8-12.6 *** 98.3-100.0 n.s.
Gamo 3 9.6-14.7 *** 92.6-108.2 n.s.
Miyanojo 6 10.0-11.0 *** 83.4-112.7 ***
West-Kyushu
Ibokannon 3 11.9-16.5 *** 55.2- 86.9 ***
Iwatoyama 3 10.4-11.7 *** 89.0- 98.0 n.s.
Korasan 3 8.8-11.1 *** 78.6- 92.9 n.s.
Notte 2 10.4-10.5 n.s. 92.7- 96.4 n.s.
Sakurai 2 13.6-16.6 *** 65.3- 77.5 n.s.
Chinkokuji 3 14.6-17.83 *** 52.5- 73.5 **
Takeo 2 13.2-16.8 *** 66.0- 67.1 n.s.
Koshoji 4 10.6-13.2 *** 68.3- 86.5 n.s.
Yamato 2 10.9-15.2 *** 61.5-107.1 ***
Masuragahara 2 13.5-14.5 *** 44.0- 58.1 **
Tomigawa 3 12.3-13.9 *** 48.0- 73.1 ***
Todoroki 2 12.9-14.8 *** 58.0- 85.5 ***
Nishiura 6 14.3-19.3 *** 54.9- 75.7 **
Sumiyoshi 3 13.5-15.1 *** 65.5- 97.5 *
Ryukyu Islands
Ootomi 7 12.9-18.8 *** 61.9- 90.0 **
Komi 4 11.8-16.5 *** 58.5- 94,3 ***
Urabu 2 18.1-18.2 n.s. 60.6- 66.9 n.s.
Yarabu 2 14.3-15.2 ** 60.7- 62.8 n.s.
Nosoko 2 17.3-17.6 n.s. 53.1- 60.8 n.s.
Takazato 2 14.3-14.4 n.s. 84.0- 90.0 n.s.

Each seed set is from a mother tree. Data are means for each seed set, and show the stand that was able to
collect from plural mother trees. *** ** and * show significant difference within a stand by ANOVA at P < 0.001,
0.01, and 0.05, respectively. n.s. shows non-significant.
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176 BERf D 1213 21 ~ 100% DFPHIZH b, F-
¥)7T69 % TdH - 7z (Table 1), Fig. 1 & [AFkIZ5
W 25 REBHZ D WT, S RHE O 1222 5
BEH BONTE T B OB 53 AT % Fig. 21589, 176 1
-y i 0 ¥d, &% 44.0 H~136.8 H
OFFIZH O, WIHFFTEARORHSINER (13
M) FEAEDRHEITI0H CEMfti+45H) L
LTHv, 150 HIZ KSR S & - 7z, [6l—hEE O
SR AT B B R R 2213 181 H ~47.2 H,
ZEHREUIF0.16 ~0.62DHPHIZH 1, 98 %L ED
B CA R EBIZ 020 ETH 5 72,

T H B O BE Ao > nW T (Fig. 2), [
—MANORBIARICER ST 5 &, MTROBY

O3 L TRIRRIZ,  — BB IRSF TIP3 PN O R ] 25 5
WINE Do 72, % < OMGTTEE T H &

ERHBII TR - Tz, Bl 2, s2ibkaic
B 58 No.1, 2, 3, 5, 6 DREAAMIZHVIZE
5 TW=DITH L, JIIHARS O BER No.2 0 i A
fiild, BHENo.1 4 & U No.4 ~ 6 DAl & ez -
Tz, [G—Mr PN 354 % -2 2 H o R
BIRZENTETH - 2hho3E, EEORHE» & i+

Kita stand
Ishikawa Pref.

Kawanaka stand

Miyazaki Pref.

Tanabe stand
Miyazaki Pref.

BT 2 Z LD TE 243 5hD 20855 TH >
7= (Table 2),

2. BF YA REHFRERBORBHER
%% B AL, Hig - WEEN, AU, PN B
UHERD 6 iz DWW, Hisdg o a1 it
m4mm~17&mn®ﬁltéb (Table 3), sk
BICHBIZH®Z 5 Twi (P<0.05, ANOVA),
VIR REH SN, 30 - WE N, BN, HRER
ek, BIRHUSONEIZ A X < &0, HOUNHER &
W - W NI OV ROZERIIAFRETIEA
2oz, BN, B - WEE bk & ek, b
B, BIBHUSOZEIIIHEE TH -7 (Table 3). F
7z, WU O AT H B, % 62.9H
~98.9HDHPHIZH Y (Table 3), HIK THE
128 5 Tz (P<0.05, ANOVA), “E¥ SR
BEHBUI A - WO, FOUN, BN, IREK, JCpE
B ONEIZ ST < & 0, 50 - WF R & 3O
INHSE DY ST B B O ZERIIF TR T A2 >
7223, SR - WEEN, SN & Bk, dEkE B

FHIROSERIIHE TH -7z (Table 3), HF - il
Miyanojo stand Ootomi stand

Kagoshima Pref. Okinawa Pref.
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Fig. 2 Days to seedling emergence counted for each seed set
Results are selectively shown for the same sets as Fig. 1.
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Table 3. Seed lengths and days to seedling emergence summarized for each region

Regions Mother trees Seed length Seedling emergence
(mm) (days)
Hokuriku district 21 16.1* 66.0"
1.5 10.9
Kanto district 12 17.5% 62.9°
3.4 11.0
Tokai and Setouchi 9 12.6™ 98.9
districts 1.1 18.4
East-Kyushu 62 12.4° 94.7°
2.3 17.9
West-Kyushu 50 13.4° 74.6°
2.3 15.5
Ryukyu Islands 22 15.8¢ 72.1%
2.0 13.3

Data are means (upper column) and standard deviations (lower column).
Different alphabetical letters show significant difference (Fisher's LSD, P<0.05).

FA, SNk FE s B fas, JekE, BY
HOHLIR O - R T 22 H BUZ TR 50 % =eh -
776

6K 176 RSO -8 & HEFFTE H & & OB f%
% Fig. 319, TR MFIEH KL OMOM
BIfREE, 6l kTR % & —0.661 (P<0.001),
JekE, B, HiEko 3 MK Tld—0.282 (P<0.05),
O - W N, LN, PN O 3 IR Tld— 0.641
(P<0.001) THh, ThZhAEREBEOHMMGR
VRO SNz, VA FHEFOEIE, MR
FRAVNE S AT B B A ROFET % & D R
Uhy4 2 - REIWRET) 256, HEMICHETRE
ARE L MR BB T2 & DR Cky
A X AR T) F CHlRICERL T,
%7, JbBE, BEH, HiEkibik T, FE LU TKYA
Z - SN A & ORI, U - MEE N,
JUN, PEIUNHUSE TR, e LTMMA X - BEIH
W% & DR, 2 h 2R 2T O
& OB & G A 6 BT B AN H - 7=,

ER

VA RRTONFIEBEBIE, REBIN, RHSE
BEUHIRE TR E A ZR»ED 5 h e (Fig. 2,
Table 2, 3). REBINZR T, KBHEOF-9TE T
BEOZEHREBEPIZLEAEDORBTOILL T TH >
72DIZR LT (Fig. 1), SEHEOFE S E
BOEHRKZIFEAEDR T2 ETHD
(Fig. 2), AT HBOBHENZ R I, RO
BERINZE IR TR E P 572, LA LASS, [
— M1 2 KRB ORI B H BUZ, P
R EFERIC, Z2<OMGTHEIZR L > Tz
(Table 2), ZOFEFRIE, HARD Y A 7 FHA K5
1IZ& > TR ERNIZ R s - 72 BT X T %

ZEEREL TS, (Yamada et al. 2006), % 7z,
HEFITEH EUE, firRE M, Mk ce A=
IZH D, U - W, SN o Y
WHEE, JbPE, B, BRSO S e
Bl RTEM® 572 (Table 3), & BEHE O H,
AT AR L TR & ORICIZEOMHBIBI R
AW ot (Fig 3), ZOMBERKRIE, MTED
INEOBHECIIAVFITE H A L, FETFROKZE
WRHBI TSI H B 55 2 & 2R L
B IR DR OFE T R WA > THEFATE H B ik
FoTWBZEIZ>T 5,

KA X - I 2 & DBk, B
W, BRERMIEIC £ < HEBLg BN H 5 72 DIZH L
T, A X BRI % & DRSS 0 -
WOEN, BN, PN R 2 < YRS 2 fdIAic
b7 (Fig. 3)e L2 LANE, FTREE Ml
FHHBUSEAR ISR L, il 2 A 713X
MENLED» o572, TOMRIE, KA X - FEEHLSE
iR 2xo412, M4 X - BRI Y
Atz hThypfHahfsZes2FET5L (1l
I - EL52 1987), ZhE CTHRMEhT&EL24Y
4053V A NDOHKGEN R EROFEE LR L Tn
% (Yamada and Miyaura 2005), H 7 o B8 3 fsf
Wi, wROKTIADIRE,  EiEkibisk e o 2 5 DY -
AINZ T TORFEHU O ERREBIZ D - 72 & &
N3 5 AR L TEEFZE A SN T
% (IR 2002) . HAN, HifE - W b o
Vafdio- 2 &P AT R H B, dbkE, BYE, Hibk
WSROV R 3 KON B H $ & T
HREIZHR L 5Tz (Table 3), 2h 6D &b,
HADY A4 7 FO55AmE, WoREI T ASEAEHE O
BN, Wi - RN S, v A R 5D
VIS & HAERE, BIRR, ERERHbSIC 0T, KA

— 100 —
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to seedling emergence and seed length
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