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Susumu Okitsu : Structure and regeneration dynamics of the Quercus mongolica -
Betula davurica forest in the southern most Primorie, the Russian Far East and
vegetation geographical significance of Betula davurica

Faculty of Horticulture, Chiba University, Matsudo 648, Matsudo 271-8510, Japan

Abstract

Structure and regeneration dynamics of the Quercus mongolica-Betula davurica forest in the southern most
Primorie, the Russian Far East were documented, and vegetation geographical significance of Betula davurica
was discussed. Four stands with different developmental stages, from young small-sized stand to fairly mature
stand, were surveyed. Quercus mongolica maintained the most dominance throughout four stands with continu-
ous regeneration. Betula davurica maintained next most dominance throughout four stands, although the regen-
eration of this species was rather discontinuous. It was concluded that B. davurica was one of the major climax
species of the continental type of the deciduous broadleaved forest, contrasting with the generally accepted view
that Betula trees are usually shade-intolerant pioneer species appearing in an earlier stage of forest succession
and disappearing in the climax stage. Finally vegetation geographical importance of B. davurica was stressed in
discussing the geographical comparison and the reconstruction of vegetation history of the deciduous broadleaved
forests of Japan.

Key words : Betula davurica, Forest structure, Quercus mongolica, Regeneration dynamics, Russian Far East.

1FUC&IC

& IV F 7 Qurecus mongolica Fisch. ex Le-
deb. sl.—V X4 H VN Betula davurica Pall.
ik, €IV FIAELL, YIHTIH VN, T
A4 &% Acer mono Maxim., b UNNTF T H LT
Acer pseudosieboldianum (Pax) Kom. 7 & %{¥
D EHEILEBIMTH 5. Mo > 7w h (R
1971 ; Krestov 2003) 7 6 H1[E H ALt /5 (Taka-
hashi 1944 ; Wang 1960 ; fEfth 1997 ; Qian et al.
2003 b), FEEFE b - AL (Kim 1992) 128lh
b, ZOMIZHATIEZS X DBk SN TRV,
ALH 7 ¥ 72004 2 RPEBIE SR IATERA (g
1974) OREME A TOOELDTH S (it 2005) .
Z OGO A 2 & FEEWIBIO Kbk &
LTy8h3, Ly, TVIVF I, YIHIR
VN RO FEE M A U CRERE R £ T
MWERIZ L, MO FERAERE 55 (Mt

2005), L/22L, ZOMOAREIZE L Tid, Kk
AW R A I 22 b 5T, MO 5 %
BEFEESZEb2AH5DAT (Kim 1992 ; i
f11997;Ermakov et al. 2000; Krestov 2003 ; Qian
et al. 2003b), HEHEREHIZOVTOREIFI <
D, HRTE, YIH 9 VAN et
HHEDOREE & HE 5 (e & Y 4 Y Betula da-
vurica var. okuboi Miyabe et Tatew.) (ZrifEl®
HEsyf L (R 1968), g D, 72, 1F
ERENTIHMICEN, K< REEL AR K
FNTHsb, 2D, HRIZETSR VYT HIH Y
INOEREHE RIS L, Ny ElE (B8 - &l
1988 ; 5 2000) & AC¥#EEIF B (Fil 1953), &
75 (GG 1954 5 =2 - il 1988) TORERE I
BHDBEDATH B, TD7=8, KB 5 L &
A 6N T3 5/ F)& Betula BIARDY 5T 7
VONHEFRIAIMRERRE S 2 D 5 B2 D0 TE
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ANHTHS, PEoZenrs, THETHBRPEE
BhotzEY TV FT—YTHI I VI KOREER
HHAEREL ThL ZERTEETH S,

2004 -7 H, B TIEH > 7228, f@gia >
TR R AR, BV OV F I -V T H T
HVoSkkEBEE, HET AR ESL, AWTIE,
T 2000 Z OMRO K & TR ERE IS DV TE A
FAERER 2 BRI L, W 2R e S A 6
NTWB AN FEBIARDY AT 7 23 hkafHbk

AL 2D 5 30BN ONTHREI T2, Rk,

Y IZHTHVIND EOREPIEERIZOWTE
BT 5,

A7 2D 5120720 | HERIS A BRI 2 Ir 4
REGARENE 30, #AEOREE5 1 Twik
Pz, BEE L, uv 7RET AT I Y
TS (950 A Y) ORALTA - T T
v (Sergei Yu. Grishin) L LUf2—1) - F2
F 427 (Yuri A. Tshistjakov) L2 k%1t
C ko7, FELCRGE S,

REM & Fik

PRI O > 7 iR s i rEE, ACEEE & O lF
Bz Z < vy VX (Khasanskii raion) EF v
— UK (Vityaz) (IE# 42 1% 35 4, 30k% 131 )% 15
5 R 50m) Tir o7z, ZZIEHARMICHE L 7
ADILOWL TH 5, ZOMEOHRMIEEY T
F I =Y AT NERLEERM®RS S 2 kT
3 Pinus koraiensis Sieb. et Zucc.—F 3 v &
E I Abies holophylla Maxim.— & HEIAFEBNRAS M
TH5 (M 2005) . FEROFMIKIEE A LENAT
Db > 72 KM TH B0, KRKOERKDZ %K
THADBMF N TES 20 A 605, KKEOER
WAL Y 2 /N2 2N 2 Corylus heterophylla Fish.
ex Besser, ¥ v/ ¥ Lespedeza bicolor Turcz., T
'V E®Y 7 Spiraea media F. W. Schmidt, #+#
A 71 23T Rosa suavis Willd. & &, HEABEO I
BRERAIZ Y~ 7 F ¥ 3 7~ Aruncus  dioicus
(Walter) Fernald, ¥ 7 ¥ F ¥ 3 ¥ < Cimicifuga
simplex (DC.) Wormsk.ex Turcz., ¥ 7V ~vF¥72
Aster scabra Thunb., 4 X I E ¥ Artemisia
keiskeana Miq., A 7 / # Y Y X Calamagrostis
canadensis (Michx.) Nutt. var. langsdorffii (Link)
Inman X°& #7727 Carex humilis Leyss. subsp.
lanceolata (Boott) T. Koyama % E D XX TH
0, HARELOMGERESR LN,

2004 £ 7T H, B©F v - UNFIEBIEL, &K
HEEL R F L U KB E O/ X WS (Stand
1) 25 KEVHAEMS (Stand 4) FT, BIAY
AZDREBZEYTNV ST T—YIZHTH V34

AT ARG E Lz, R4S IIEELTE
D, WG FEE & OER 10 EREE O R T
HUCEROT LT %, 3 R 2 e 4 R 12
H 5B, KNS T, MEEE 2 cem PO AN
B 100 A A TRIE D, BiAE, MEEE, #e
DAMHEEIT 72, ThiZ, EF v — I ToM
IS, X & & O—ERiBEOHMAEX 2%
17 BB RE DD 5 =D T, RS N =IEENT
TEAETEN T -2 %5570 THs, ZOT
— R TY, KL TOELRIIOVWTIIERTZ B &
Ziobhb,

R
IR & B AR PRI AR

P Ay O ENBER, EARMEBAMRK L 20
5O L% % Table 1 (w2005 O Table 1 %)
FEIE) Iz,

SR O RN E X 18 cm (Stand 15 ¥
IHTHYIS) A5 68cm (Stand 4; T ALY
F 7 % Tilia amurensis Rupr.), ixAXfiEIL 14 m
(Stand 1; EYTVF+F) 75 22m (Stand 4 ;
ThL—LYF ) F) Thotz, #HAL 100 KD
BIARORE R AR, mE/hEv Stand 1D
il (1L.77m?) #1&L7zEZ2OMMETIE, ik
KZW Stand 4133415 (5.94m?) TELA, Z
NoOEMNKA S, Stand 175 Stand 4 DJH
IS ORENPHEA TN D ERE L, TOBRRIZH
S TURDORERETEM L 72,

EAMEBEO HERNAE RS &, BEVIHDO
Stand 1 TIEEY TV F FLXYTHTH V3D 2T
BEEL, ZOENIZEDT MY T 5 V3 Betula
platyphylla Sukaczev 2NRAET 5723 Th b, %
DHBOENERSE, TEVITVFFEYIH IS Y
INIFEEBRIE Tk L TEAH L T B, ZDIER
DRI, FELNRPRHATZ EE L 55 Stand 2
IZBWT, £TVF T, YIHTI I VNIHHTm
DHENTBETTTIZELL BHBIL, ZD#% &k
MLTWBEDNRL N, T4 4T, bynNTFT
A LT, F\X Phellodendron amurense Rupr.,
T L= F s F, N) ¥ Kalopanax pictus
(Thunb. ) Nakai, 4 X TV ¥ 2 Maackia amuren-
sis Rupr. et Maxim. %&£ THh %, & 5IC Stand 3
Tl3F 3 v+ ¥ I 33 Betula costata Trautv.,~
V¥ a9 KR& A4 P 4 Tilia mandshurica Rupr.7z £
PFFMDH O, Z O T Table 1IZilEh T3
AR TR Z A5, BIARRIZI»5 11
FRIZREL 72,

KEEOEEE M E RS L, TV I F T L
YA A oNEFEEYI O Stand 1 2 5 5%
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Table 1. Quantitative aspects and the tree species composition of the four stands surveyed in Vityaz’ village,

Khasanskii raion, southern most Primorie, the Russian Far East (improved from Okitsu 2005, Table 1)

The figure of the tree species shows the relative dominance of the species in the total basal area of each stand (%).

Stand 1 2 3 4
Maximum diameter at breast height (cm) 18 22 41 68
(Species) * (Bd) (Bd) (Bd) (Ta)
Maximum tree height (m) 14 15 18 22
(Species) * (Qm) (Qm) (Qm) (Ta)
Total basal area of 100 trees surveyed (m®) 1.77 2.02 3.71 5.94
Relative total basal area of each stand to that of the mini- 1 11 2.1 3.4
mum stand (1)

Tree species

Quercus mongolica 72.3 58.5 53.9 41.7
Betula davurica 25.6 31.7 35.8 25.9
Betula platyphylla 2.2 . 14

Fraxinus lanuginosa . 3.1

Fraxinus mandshurica . 3.1

Sorbus alnifolia . 0.2

Acer mono . 1.6 1.2 4.7
Acer pseudosieboldianum . 14 0.1 0.1
Phellodendron amurense . 0.2 1.8 2.6
Tilia amurensis . 0.1 0.1 20.1
Kalopanax pictus . 0.1 0.1

Maackia amurensis . 0.1 : 0.1
Alnus hirsuta . : 3.3

Betula costata . : 2.2 4.6
Tilia mandshurica . : 0.1 0.1
Number of tree species 3 11 11 9

*: (Bd) Betula davurica, (Ta) Tilia amurensis, (Qm) Quercus mongolica.

Table 2. Diameter at breast height (D.B.H.) distribution of the tree species of the most mature stand (4)
The figure in the table shows the number of stems.

D.B.H. Class (cm)

Species

10 20 30 40 50 60 70 Total
Quercus mongolica 11 20 7 3 4 1 0 46
Betula davurica 1 10 4 5 2 0 0 22
Tilia amurensis 5 1 2 0 1 0 2 11
Acer mono 4 1 1 0 1 0 0 7
Maackia amurensis 4 0 0 0 0 0 0 4
Betula costata 0 0 3 1 0 0 0 4
Phellodendron amurense 0 1 2 0 0 0 0 3
Tilia mandshurica 2 0 0 0 0 0 0 2
Acer pseudosieboldianum 1 0 0 0 0 0 0 1
Total 28 33 19 9 8 1 2 100
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W0 Stand 4 122013 T, fMkfe L CEoE 5 E 2R
S>TW3, ZO5BEYTYFFE, WTFhOs
TEREEHT 2L DD, Stand 1 5 6 Stand 4
AT TEEEAMET LTS, WoIlES, Y
T H VT BEEIREY T FFI2KSH, Stand
175 Stand 4 1272017 C, 25~35% & & D Z&{L¥
T, IRF ELEAER > TWS, Stand 4 Tl
WARERFED 7 L — LY F ) F R4 2V Hh LT, F
a3 vy IFNYOBEER, EVT)FTOEN
O T A4S 2725 THEHL kb,

J 7 % W O Bk 5 D I i LR AT

HELLEEYTVFT—YITHT I VSO H
BREA W] 5 22T 372012, HEMDYDEL»THRYE
REGIHEZZ 6015 Stand 4 12OV THIEEZE
A EBEP L 72 (Table 2) . ZOMGTEY TY F
IHmEEEL, DVWTVYIH T AV NAHRENIZL
, ZORIZEFVF I/ FH, =427, Favut
¥ 33N A< (Table 1), A4k LT
1, IMERD S < KIEARIE EINEXMEEB A WA LT
W<, W I MOMEEFES R ERL 2,

BRI RS &, £y a0 F 2 IFEN IO
WESEE AR LTz, TA=LYF I F, T4
A X R, IR T O RSB E ST %R L
2o WoFS, YITH T H VNN E 10 em
LUTF Otk ¢ 2, SR 5 J R o ik 2 i
FomTidawy, L2, MEEif20cem £ TO
IMEARAD B EI A DTz,

TYANFEYIH TGV NOREEE A
EBVIVFFEY AT H VNDERRNME % 1L
g 5728, Mo OFREITPE S Ml O S E oA
DR & Wit LU 72 (Table 3), % Stand T D #
BIAR 100 KB 7201252 RKBOENLER S &,
EY3IYF FidEStand 1 TD 73 KA 5 Stand 4 T

D 46 KN EMFOREDHETIZONTAB S 2 &
DIWHLTNB WSIES YIHT YN Z0nTh
® Stand & 20 AT, ~EDOREEMFEL T\ 5,
PR L B IEEE S S8 — v OELER
3L, FEMW O Stand 1 T, Wi o g 5 1%
1% 10~20 cm 12 85~90% W&EHR L, pAi/ 84 — v
IEWAE S kv, FEANMEA 7 Stand 2, Stand
3, Stand 4 TiZ, T IV F 71, FEMEDIC
Oh TIRAMEHEENPKREL 2D AR5, HE10
em DL FO/NERIZE & 2 FEEMAEATFRHL T B,
Yo HhNiE, Stand 2 & Stand 3 TiEE ~
T F T &0 SMEEEAKE W A 25T H
DIHEMENC B B A%, i d FEMAA 7 Stand 4 T,
RO MO E R3S 4 — ISENE R S Tk
<73, MEHERE 10 cm LT O/NMERIZDWTIE,
Bizd s o, HEYIHO Stand 1 & % 3 % 1
O Stand 4 DA IZHBLL T B, MEEEE 10~
20em DfEKIZE Y TV F 7 LRAEIZHTRD
Stand T& 40~50% fi{EL T\ 5,

TV AVFFE NV IHT A O E— SR R

BTN F T EYIHY D UAORE—EE R
BItR % ik % & (Fig. 1), BGREKRICIE RIS
KEREWIZROAL D, Wihd, FEEeE 30
em FE E TRBEERESERL, Zhll Lol
BRI % LB 15~20 m P2 TR B A vEd]
BOMMMIZH 5, —MRANIZIE, H7Y 7 FHEIZ/NMER
O CIIBEE RAEE IR L0T, WEEES
INE VB CIEMEEO T Y T & T LRl
WEL BRI ENTHREINDD, YT HI HVNE
Z 9 U fEENIEAE T3, 22720, MRl
ISR 2 Ll 2 &, T i % 20 em mif % DU 12
DWW, YIH T H VDR R0 A E i
[ARFAENS,

Table 3. D.B.H. distribution of Quercus mongolica (Qm) and Betula davurica (Bd) of the four stands surveyed
The figure shows the percentage to the total number of the stems in each stand.

Stand 1 2 3 4
D.B.H. Class (cm) Qm Bd Qm Bd Qm Bd Qm Bd
10 15.1 11.5 17.1 0.0 15.1 0.0 23.9 4.6
20 84.9 88.5 79.1 76.2 50.9 53.8 43.5 45.4
30 0.0 0.0 3.8 23.8 32.1 34.6 15.2 18.2
40 0.0 0.0 0.0 0.0 1.9 7.7 6.5 22.6
50 0.0 0.0 0.0 0.0 0.0 3.9 8.7 4.6
60 0.0 0.0 0.0 0.0 0.0 0.0 2.2 4.6
Number of stems in the stand 73 9% 53 21 53 % 46 929

(/100 stems)
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20
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Fig. 1. Relationship between diameter at breast height (D. B. H.) and tree height of Quercus mongolica () and
Betula davurica (@), adding up the data of four stands surveyed in Vityaz’ village, Khasanskii raion, southern
most Primorie, the Russian Far East. The curves in the figure show the logarithm regression, the thin line for
Q. mongolica (R?=0.652) and the thick line for B. davurica (R?=0.655).

EE

EYAVF T =Y ITHT I SHROFEH
HEAMGO L TREBAI A XD/
Stand 1 ik, EVTVF+ 7, YITHIH VDI
VLRI MR M L C 10~20 cm 12 85~90% A\
U, BRI DENTL Ak, Z OB
TREYINVFFEYIHTH VN DRNIERESE
BOENRE D, WAaRNEOKT (Fig. 2) &g
B e, likE & OREL TR %I,
FEA—FIHEA L - D L gt xh s, didz, av
T U (Krestov 2003) W E AL (Taka-
hashi 1944 ; J&fth 1997 ; Qian et al. 2003 b) 2%
W, ik &ERIC—FICiELZEY TV T —F
IHTH VN SR TWE, FEED, R
WA HER, K1) 2 v v 2L A1 (Bol'shaya Us-
surka) & 7L AJI (Arumu) & DA (FE
=380m) T, IkFHZICHELLZEYTY ST

=g

Fig. 3. Quercus mongolica-Betula davurica secondary
forest near the confluence of the river Bol’shaya
Ussurka and the river Arumu (380 m a. s. L.), cen-
tral Primorie, the Russian Far East. The thicker

: tree on the right side in the picture is Betula

Fig. 2. An inner view of the Stand 1. davurica.

Lo 1 - o
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—YIHT A VNN EBISE LTS (Fig. 3).
EEL, BTCOEYTVFIFT—YIHI I Vb
KSR C—FICHE L2 D EREZIZ VD
T, Stand 223 Stand 1 D % 4 7' » 6 EZHE L
7ZEDERE BN TH A,

Stand 2 %* 5 Stand 4 £ TOZELEZ R 3 &, €
V) F T IIARBCEN AR M v R T R A Ak
L, ZHICHIBT R LT L=y F /)
42X B ED, MOMAHMEIEDOEAARML Ty
5, ZOZ i, ®YTY)F T EEREGME AED
T OMAFE AR & OFFORR LRI NS,
Wl S | Y I AT H S EARBCEIE R i e b
REHA Z ZIE IR B A2 6, fki L Thr o
B 5F & & > CTw b, Stand 2 X Stand 3 T,
YIAHTHVNZEYTY F T LR TREE R
KRENHIZHAMR- TS, ZOBRMETIEEY T
VF S EHRTYIHT I VSO EENRFNE
WA 5, BIE—MEEERER» 5 8 2D & ARERF
Johb, TOHbHD, Stand 2, Stand 3 TiI
EEAE 10 cm OEEKIE AL v, 2D Z &,
T T F T EWNTY AT I VSO TG
EWENRNZ EARIEL TS, ZOZ EIZBEY
52O EENM:, BIZIEY 4T Y IND S HE
VI F 7 EARTHFOA TG, B A
BEMRY, BE VTR ITEEMEAMK, Yo
T H VN3 ERBI O AR NTE L BnE 00, Y
EEFERY )OS REEE SE S 2 L T
kD2 0N &S L, MIEMREE Lk
fILTW580LEbhd, ZOZEN, REHEE
i E RO 2 T IO I EDTE
5—HTHA5,

O RENEA Stand 4 TIE, BELHBHETH
B2EaAVFT, TL—LYVFI)F, T4 EYTE
LRI, YA AN EEE10em LT O
AR RS, FHEMERFL T D, MR 5
FREISEGE L, BAHIOEOERREICE S &, k&R
AL C & LA v v THAERE N B,
ZIZTCRYIHI A YNFEELKIABETDH A D,
Thabb, MHEHMADEIE v 72 5 ih % 588
BRSO BRI A M EED 7280, D
MCY AT NDOEFOEGDBMER S Thd L
Ziohb,

B, kST a & ORIk S & Ak
IR T AN FHEAVBRELIER L,
WIRO B AR L, 2Ok, WA TH %) 75
RWARSHEEBI AL T, BREMIZIE 2R S O
Wezm>T, 357 FHIZHA T2 (Delcourt and
Delcourt 2000), L2 L, YT HI H Vv NiE, 2
nE3®fsn, LA, £r3)F IV KaEE

HAERBRMEA B L T d VWi 5,
DEoZenrs, Eva)Froegic, Yo i
T A voNG, ZOWEBT A S RIE ST
SHEEE S5 - JEESb 75 O KPR SRR HE R DR
W AR C b 5 LA S b,

Y AT 5 VNOREA B 078

BUBITHRZEH12, HRTEYZ AT H o
BHEDEHINTE ST, FMERICET 215
om0, LaL, FEED&51T, KBS
Btk OREN il THd 5, Lzr->T, HA
O34 EIR GERB R D Rl AR L PR R 7 18D F R A 2 i)
EEEHEET DG, EELEME VA%, 25U
RN S, YIH T H ORI OB
ERELELTHEIS,

Y IZHTHVINOGARIEEY TV F T O
PHEIZIFEL S (Qian et al. 2003a), T4bBH,
INVNE T oM, T A= VR TR, Wi 4
3% (Charkevicz 1996 ; Krestov 2003) , 1 [E % Jt
M5 (Takahashi 1944 ; ##lli; 1971 ; Qian et al.
2003 a), FAREES T - ALE (P 1915 ; 3% 1966 ;
Im 1996) % & O, &M ) 75 (Quercus Sect.
Prinus) 7 TR K P BITE FEIAGERAR 53 Aok 12 %
WIZEHNS, TEYIVF IV HTH VbR,
RT3 & 7 Quercus serrata Thunb. ex
Murray— 7 % ¥ 7 Carpinus laxiflora (Sieb. et
Zucc.) Blume #h& 95, ZOMIELEF - #
THA X ¥ 7 Carpinus tschonoskii Maxim. M & i
DY, A X FTIMITAE R O H IR AT
NEHEED (A 1933). 295 LIRS 2» 5,
EVIVF T, YIHOAYN, aAFT, ThHVT,
AT ER, WRMIICESRENE DD &
5, BRELTEOE H & DO KEREELE
BIPR AR L T2 i A 5N b, fEEHIBEEN
ICR2E, EVAVF TV HIH ML, Z
DRBERIFETEIATERIR O i AL O HEE & fEk 5 2 &
DTH5,

HASNE T, USRS, Y H T
VNIEAIN R & ALHEE O HG & H s 12 AR
A L, e D n, BAED HARDEREILGE
BibkiZ, I XF 56 (B a0 F 50 migkE)
R T O~ EITEHEESFIET 520 KR
2001), YZHIAYIN, A+ T, THYT, 4 X
TN AN ER e Ak I TWS, LaL,
T3S ORI IZRPEAE FEAFERBI AR T2 2 R L
HTh2, BIEAMNPBIZEERMTE2YZHT A
YoNE, ROK D KR HERZERSRA AS o Aiie /D
FHHT, L7 a—VTIREL TS, okl
OBIFEROT RN E, 192, BIsltdLEE T

— 140 —



December 2006

J. Phytogeogr. Taxon.

Vol. 54. No. 2

i, BT T LR SN AN T HBIR S
RIS 2 Z MRS 5 (EH - Bk
F4) o F7o, RKOKMIAINRIERIZ 4 MHm L Tz
Fa vty T Iy —EFREATEBIRZ K (0t 2002)
A, BUEIE, Uy 5 0 5 P RN B AR SR S5 Al
LTWBZENEMEh T3 (it 1999), ML E
DZ b, BUEDOHADEELERMIL, 7D T
O3A U T 72 KEERIE SE AR 2 & YRR U 7= 7T 6E
PEDSE, Y I H T VoS3 HADELELRER KD
NAEEBEPRT 55 A CEEABEE VN 5,
D EDRETSH A ITRGE S 5 B D 54,
FDENT, YIHTH VSOFE ORI Fo
BREPNERTS I TEETH D,

5| A3k

Charkevicz, S. S. 1996. Plantae Vasculares Ori-
entis Extremi Sovietici. Tomus 8. 382 pp.
Nauka, Saint Petersburg.

Delcourt, H. R. and Delcourt, P. A. 2000. East-
ern Deciduous Forests. Barbour, M.G.and Bill-
ings, W. D. (eds.). North American Terrestrial
Vegetation. Second Edition, pp. 357-395, Cam-
bridge University Press, Cambridge.

Ermakov, N., Dring, J. and Rodwell, J. 2000.
Classification of continental hemiboreal forests
of North Asia. Braun-Blanquetia 28 : 1-131.

A OELAL 2000, WEE - FILERICE TS YT
F7 91 2 SR OKEYIE 22 AR SE. REYBEE - oy
JHWTFE 48 : 35-45.

YEH . 1974, RO S A & 3. RO AL
AWl 400 pp. =EE, HL

Im, R. J. 1996. Flora Coreana 1. 359 pp. The Sci-
ence and Technology Publishing House, Pyong-
yan. (in Korean)

Kim, J.-W. 1992. Vegetation of Northeast Asia.
On the syntaxonomy and syngeography of the
oak and beech forests. Dissertation zur Erlan-
gung des Doktorgrades an der Formal-und
Naturwissenschaftlichen Fakultaet der Uni-
versitaet Wien. 176 pp. Universitaet Wien,
Wien.

Krestov, P. 2003. Forest vegetation of eastern-
most Russia (Russian Far East). Kolbek, J.,
Srutek, M. and Box, E. O. (eds.) .Forest vegeta-
tion of northeast Asia, pp. 93-180, Kluwer
Academic Publishers, Dordrecht.

B 16 1968, JEE HAMIEB KRS, #25
265 pp. ShEREL, HE

ERGT - EIL =k, 1988, Y T A4 T A v oSkk

DOREEFIINIZE, SRR KB B A E
FE RS 61 19-40.

AL e, 1915, THECARMRE AN 2 AR
Ft. 43 pp.+24 X, SASERUENRE, Bk (EAIR.
1976. [EEHITS, 400

M . 1999, Uy EVER N FHE IS 0T %
IZXFT—FavkryITIY—h T VIREHD
Ml EAZE R LoE. PR 12 A
444-455.

A . 2002, FOKHIORIN 1) 5 gHAER
RMOEANANNT /2T F 3 72 v T3 7 OERERE
#l. REE SRS 110 3-12.

A 3 2005, AL E OO AR TS A & R O
7 ORFGREAE  REPIHOER - 37 58 . 121-129.

Qian, H., Krestov, P., Fu, P-Y., Wang, Q-L., Song,
J.-S. and Chourmouzis, C. 2003 a. Phytogeog-
raphy of Northeast Asia. Kolbek, J., Srutek, M.
and Box, E. O. (eds.). Forest vegetation of
northeast Asia, pp. 51-91, Kluwer Academic
Publishers, Dordrecht.

Qian, H., Yuan, X.-X. and Chou, Y.-L. 2003 b,
Forest vegetation of northeast China. Kolbek,
J., Srutek, M. and Box, E. O. (eds.). Forest
vegetation of northeast Asia, pp. 181-230, Klu-
wer Academic Publishers, Dordrecht.

AR —. 2001, HAIZE T 53 F 7 HOBER
K. A REE18: 61-74.

Takahashi, M. 1944. Studies on the system of
plant-ecology based on field investigations
made in northern East-Asia. J. Fac. Sci. Tokyo
Imp. Univ. Sec. [l Bot. 5: 427-649.

HME B 1953, JUIN KSR E BT Jes AL i 3 i
PROREA. UMK E R ER EE MR 21 1 1-60+
iii.

Bl $. 1954, PIEESZAREFOOMEE. 53
pp. WAEMWRE, WA

B B 1971, R EWigkl KT LS v
TRk O kA AR E A, 36 pp.  H AL
S

RARTE e, 1933, WlEAp . Rld o5 JEH K hE
B 2. 73-85.

Bt 1966, WEEIBIAREE, 348+42 pp.
MERERYS, VoL, (FEEE)

Wang, C.-W. 1961. The forests of China. 313 pp.
Harvard University, Cambridge.

LA (). 1997, rhEHCICRERINEE. 446 pp.
Bha it A, (FhEEE)

(Received November 27, 2006 ; accepted Decem-

ber 18, 2006)

— 141 —



