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Table 1 Locations of 49 plots of Picea koraiensis Forest Alliance

Plot Place Latitude (°)  Longitude (°)  Altitude (m)
20105 Amuer, Heilongjiang province 52.6236 123.1739 561
20063 Daging mountain, Dailing district, Heilongjiang province 46.9669 129.0389 361
03LS3-1 Liangshui national nature reserve, Heilongjiang province 47.1833 128.8981 430
03LS4-1 Liangshui national nature reserve, Heilongjiang province 47.1933 128.8877 344
XXAL09070710  Dailing district, Heilongjiang province 47.1900 128.8800 319
XXAL09070711  Dailing district, Heilongjiang province 47.0917 129.1469 283
XXAL09070204 Hongxing district, Heilongjiang province 48.2700 129.3300 326
XXAL09070305 Hongxing district, Heilongjiang province 48.1100 129.1900 303
XXAL09070508 Meixi district, Heilongjiang province 47.7600 129.4600 322
20076 Dawusu, Mohe town, Heilongjiang province 51.8019 124.4992 491
20078 Dawusu, Mohe town, Heilongjiang province 51.8014 124.5042 491
20079 Dawusu, Mohe town, Heilongjiang province 51.8033 124.5053 491
20080 Dawusu, Mohe town, Heilongjiang province 51.8119 124.4975 511
XXAL09070812  Shuangfeng district, Heilongjiang province 46.6800 128.0500 247
XXAL09082701  Mengke mountain, Tahe, Heilongjiang province 52.6300 124.2300 775
20070 Tahe, Heilongjiang province 52.3364 124.6583 421
20071 Tahe, Heilongjiang province 52.3367 124.6581 421
20072 Tahe, Heilongjiang province 52.3378 124.6592 421
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F1 (%)
Table 1 (continued)

Plot Place Latitude (°)  Longitude (°)  Altitude (m)
20073 Tahe, Heilongjiang province 52.3381 124.6581 421
20074 Tahe, Heilongjiang province 52.3386 124.6569 431
20075 Tahe, Heilongjiang province 52.3389 124.6556 420
XXAL09083011  Talin forest, Heilongjiang province 52.3200 124.5200 382
20052 Tangwanghe district, Heilongjiang province 48.5047 129.4814 411
20053 Tangwanghe district, Heilongjiang province 48.5028 129.4825 401
20054 Tangwanghe district, Heilongjiang province 48.5006 129.4847 401
XXAL09070103 Tangwanghe district, Heilongjiang province 48.5000 129.7000 387
XXAL09070609 Wumabhe district, Heilongjiang province 47.6300 128.7700 309
XXAL09062901  Wouyiling district, Heilongjiang province 48.7400 129.4100 319
20036 Yichun, Heilongjiang province 47.5075 128.4831 381
20037 Yichun, Heilongjiang province 47.5056 128.4858 391
20038 Yichun, Heilongjiang province 47.6211 128.5831 343
20039 Yichun, Heilongjiang province 47.6208 128.5842 346
20040 Xing’an park, Yichun, Heilongjiang province 47.7028 128.9108 311
20041 Xing'an park, Yichun, Heilongjiang province 47.7019 128.8956 341
20042 Xing’an park, Yichun, Heilongjiang province 47.7022 128.8981 371
20043 Xing’an park, Yichun, Heilongjiang province 47.7028 128.8953 321
20047 Xing’an park, Yichun, Heilongjiang province 47.7014 128.8878 351
20048 Xing’an park, Yichun, Heilongjiang province 47.7028 128.8875 331
20049 Xing’an park, Yichun, Heilongjiang province 47.6947 128.8972 497
XXAL09070407  Youhao district, Heilongjiang province 48.1200 128.6600 322
XXAL09070406 Sanhe forest, Youhao district, Heilongjiang province 48.0200 128.5400 289
20022 Changbai mountain, Jilin province 42.3278 128.1228 861
20023 Changbai mountain, Jilin province 42.3303 128.1214 861
20024 Changbai mountain, Jilin province 42.3306 128.1217 851
00CB-19 Changbai mountain, Jilin province 42.1871 128.1700 1140
00CB-20 Changbai mountain, Jilin province 42.2203 128.1714 1075
20010 Fusong, Jilin province 42.0644 127.6583 881
20011 Fusong, Jilin province 42.0628 127.6600 861
20012 Fusong, Jilin province 42.0625 127.6592 851
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VEE K 2% B BLAE = (AR 3 FE A B AR+ A X 22 B
+E 0] 55 5 +AE X AR )/5)x 100%;

B )2 B SELE =((FH R i FE A X 22 FE A X 6
+ XS A )/4)x100%

iR 2 ) B B L AR R AR . X TR A N
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(1) HoTE: i e si 30 (0 3 Hb (57 5 3 b AT
JR)s Pz, Fef s Ry R 2 BB 91
2. 3. 4F15,

(2) Herey: ¥ BRI J7 O A H2 BT IR A 5
45 90°—180°, HUE M /NI R FRAE S 7] HH B 3 % v
PHI (70 3 2 A3k BT, 2000; 73 2%, 2000).

a'=a (180°2020°) ia'= 360°—a (360°2a>180°)
o, aflla' 73 AR L 41 5 R J7 AL A
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b, B (L) A T (B T 43 A R AE 1 24 3,
4. 5H16.,

X T T DR R SR A AR T, AR 7 b 3L A
FrfEGoogle Earth i HHARALE, i — ek
HERHHCHTE . SR I ) Bl A S 4000

FETRENRE DT (R MO ASAR, Ao [ R B 27 & SR
Feh 3R I E s, B R38R R (mean annual
temperature, MAT). & ¥ HF¥< i (mean tem-
perature of the coldest month, TCM). ## ] T1/5
i (mean temperature of the warmest month, TWM).
25°CH XA I (growing degree days on a 5°C basis,
GDD5). 20°CH %! (growing degree days on a
0°C basis, GDDO0). & F-¥JB#%/K & (mean annual pre-
cipitation, MAP). &7tz i (potential evapotranspi-
ration, PET). 3fr##k(actual evapotranspiration,
AET) M1 45 % (moisture index, MI). {54
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U 2, W) B i N R SR A R A S JUICERE 7 ik
AT MM 4y a8 B (1 %2 5%, 2020).,

1.3 L
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FE NI 3 28 E B T e B IS A G R VR 1 2 B
5y /Z(stratum). TRARJZ)E Fr(layer) 74k B LT
REAE P B J2 (00 35 M B SE AR 35 b (£ [ % 4%,
2020). L mERAERKAER G, EdEEh T
BUE I RAR, DAE R L A RARG B 20k,
T A B AR N R 2, (EIFERRE I E . B
FREE RN, T R i 2y SRR B s> . B
T, TERR 3 B TR AP SRR 2 B EE Y
BB B 7€ 66%, LAMLAE N & SR BT R AN B i VR AZ
R 73 AR o

FEFE N 73 RIS B 5 1 A7 X 1m) 45 7 A4 43 At (Two-
way indicator species analysis, TWINSPAN), 7%z
G 75 R VR A B AR TRV B B B R 2R S A e P
R ITR, MR JUICERE 5 HRFAE R (Tichy,
2002; Tichy and Holt, 2006), LAX}43207 k4756
iE. PURFIEAH ()0.25<9<0.50 /1 ®=0.50 Jy 4 5 £ 7
W R AR AR A M R AEAE A R (F 1E 22 4%, 2020).
HA VAR LR SO A 70 207 200 T A2 5 75
HOFT AR KT R

R BEAHAEE R iy 2 K S8 (o
RS a4 Ve(EE %%, 2020). RIEERM
A2 2 Bk e A VR 1 R P Bk M R T 44 0 PR e
T2 R o B N ZH PRI R 27 44 PR Eh A T S A P e 2
LT 4 5B T BRI R Z DM e 2R A
AR TS B A R DL R PR 2 TR A s o A B A4 PR EH VS 1)
TR LR BRAR 35 2 LA L& & R IR AE b (A 35
T A4 BRINBR E 18] H o PR A8 18] i R AE IR AEL B 73 2R
BB R E B R TR R ) A A R A, BT
A T T RR R R B S 215 ARV 2R
RUT]UH 8 B SR BT AR VR 5 gt R A RO £
55 e VR A PR3 A A, DR LR} 27 4 R DAAR AR
T #4441 (Forest) 4 [R 5 1A, Bl Picea koraiensis
Forest Alliance.
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1.3.2 HEHALBINEREE

K HHEE 73 ikt — 0 R & A S SR T R B
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cipal components analysis, PCA) (f#2), #EE I
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J7-3R 88 4 R B 3k . SR il Canoco for Windows 5
At 34T HERE 20 (terBraak and Smilauer, 2012).
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Plot
—— Picea koraiensis —— Larix gmelinii
vvvvvvvvv P. jezoensis var. microsperma L. olgensis

—— P. jezoensis var. komarovii
—-- Abies nephrolepis
- Pinus koraiensis

B 4% s AT Z £ BRI - 2 )
PK-1-PK-8{t &8/ Bt M ; PK-I-PK-VAL &5 BE A .

Figure 1
Alliance

Pi. sylvestris var. mongolica
—— Broadleaf tree

Importance values of needleleaf trees and the layer of broadleaf trees of tree stratum in Picea koraiensis Forest

PK-1-PK-8 represent the 8 associations; PK-I-PK-V represent the 5 association groups.
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sylvestris var. mongolica) &% UL (3% <60%), ¥
PR AT R B 2N BE AL (PK-IL, J& 9% 5 % 4T
HHRAHAERE AL . fEHREE AT, B2
A0 BB ANA2%~T4%, TIIRIE L A2 540 (P.
koraiensis). ¥ A% ¥ (L. olgensis) M1 HFA S5 45 4iE
AR A S, 27 3 HE A (PK-NILL PK-IVAN
PK-V), J& T4 5 fa R A o g 2L (B S REM
HRHEFNE92-26 ([t % 4a).

222 M

W SRR KR A AL(PK-1) A BT KI5 9 14 BE AL (PK-1),
RRAE P /2 20 A 19 2L . (Amphicarpaea edgeworthii)
2 KA N IR 280400 mIFIB L (L7 K
2t SEARIR Y o VR S SR IR AR LA
(PK-INAT R4 4 3 HE A (PK-2. PK-3f1PK-4), PK-2
F) 45 AiE b 2 BB 2% BE ¥ (Ribes  nigrum) Al JU 4% 2 ¥
(Carex quadriflora)%, =% 7y 47 18 K 2% 22 14 L34,
A KA L b B 33 b DT DT 45 B b PR B K X 35
PK-3 ) 4 4iF i 2 B4 42 F1/N 47 (Polygonatum  hu-

R2 BB AL 3207 %

RS AR A REER ) B LI RE 473

mile)%, FENATAE/N 2, HEACLER T IT i 1L
W T H M B PK-4 1 RF AR M2 R 1 L S8 e
(Betula fruticosa)&, 43 A ££ K 2% 22 U AL FBAK (h 1l
R HEE A A . B S R RS AR T3
AMFENL T, PK-HIRT &I 53 HH 2B A PK-SIRRFAE R
#& 821 A (Sambucus  williamsii) #1#% #% (Vaccinium
vitis-idaea)5s, FEAKAE L Frle A 25 sl i,
PK-6 [ 457 1iE Ff 52 7K #h M (Fraxinus  mandschurica) 1
s B ¥ (Enemion raddeanum)%, £ HAKTE T
B AR R R, HEPE . PKAIVE S
ANEEN: PK-7 R HRFAE B 2848 v A8 0 e D 1
(Rubus sachalinensis)=s, 7T & MK L & BT
idh, HEHREEI(851-1 140 m), EEA KA TLZ L
Bl . PK-VEE 1A MAPK-8, HEHIEM 2RSS
4% (Spiraea media)f 4=t 111 7 (Ostericum maximo-
wiczii)55, FEAKAE g A el . &5 ARy
MEFECH2-30 (FitF4b).

BT b, L0 AR 5 5 T N 8ANFE A
(#%2).

Table 2 A vegetation classification scheme of association groups and associations in Picea koraiensis Forest Alliance

Association groups

Associations

Number of plots

PK-I: Picea koraiensis + Abies
nephrolepis + Pinus koraiensis -
Shrub - Herb Evergreen Need-
leleaf Forest

PK-II: Picea koraiensis + Larix
gmelinii - Shurb - Herb Mixed De-
ciduous and Evergreen Needleleaf
Forest

PK-Ill: Picea koraiensis + Pinus
koraiensis - Broadleaf Tree -
Shrub - Herb Mixed Needleleaf
and Broadleaf Forest

PK-1V: Picea koraiensis + Larix
olgensis - Broadleaf Tree - Shrub
- Herb Mixed Needleleaf and
Broadleaf Forest

PK-V: Picea koraiensis + Larix
gmelinii - Betula platyphylla -
Herb Mixed Needleleaf and Broad-
leaf Forest

leleaf Forest

Needleleaf Forest

Forest

Forest

PK-1: Picea koraiensis + Abies nephrolepis + Pinus koraiensis - 6
Lonicera chrysantha - Trigonotis radicans Evergreen Needleleaf Forest

PK-2: Picea koraiensis + Larix gmelinii - Rosa acicularis - Vaccinium 8
vitis-idaea - Deyeuxia purpurea Mixed Deciduous and Evergreen Need-

PK-3: Picea koraiensis + Larix gmelinii + Abies nephrolepis - Corylus 6
mandshurica - Polygonatum humile Mixed Deciduous and Evergreen

PK-4: Picea koraiensis + Larix gmelinii + Pinus sylvestris var. mongolica 5
- Rosa acicularis - Vaccinium vitis-idaea - Carex lanceolata Mixed Decidu-

ous and Evergreen Needleleaf Forest

PK-5: Picea koraiensis + Pinus koraiensis - Tilia amurensis - Eleuthero- 7
coccus senticosus - Carex siderosticta Mixed Needleleaf and Broadleaf

PK-6: Picea koraiensis + Pinus koraiensis + Abies nephrolepis - 8
Fraxinus mandshurica - Eleutherococcus senticosus - Dryopteris
crassirhizoma Mixed Needleleaf and Broadleaf Forest

PK-7: Picea koraiensis + Larix olgensis - Acer ukurunduense - Rubus 6
sachalinensis - Athyrium brevifrons Mixed Needleleaf and Broadleaf

PK-8: Picea koraiensis + Larix gmelinii - Betula platyphylla - Ostericum 3

maximowiczii Mixed Needleleaf and Broadleaf Forest
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2.2 INEBRE

LI RIS SRR R TUR AT R o, HE
- B TR 55 1 5101 (44.42% ) 32 BERAE S B B2, L2
A ] AR A IR B, RARK RRGRA PR MR
Wi, A IR, R S E AR (PK-1) S5 £ S
W R A MR BE N (PK-5. PK-6. PK-7F1PK-8)E &
AU B, (HYE 5 AR IR AS AR 34N BE M
(PK-2. PK-3FIPK-4)M A= A5 1 X A B &8 . PK-21
PK-4 3= S A K AR Z2 (I 4%, SRV, ToW] B3k
)y PK-32EKAE L H IR EE (1 N3, B REROR, 3 f
B, RKAKMGFAELT . 25h(14.30%) EZRIEH
P Jerar, HhSR . B B Sy HIRE AR H
Nk, WHOREE N, A R E R, HSRi R
B R Sz U B L S s e, R RALE, AT
55 R R SR AN AN (PK-7) o 8 120868 2 1 i 2
AN, TS SR R SR 3 MR I I,
EAR AR FE A /N, LB T A ) A A 0 A A B
(K2).

2.3 i1t

231 HARRE

BB RSz (b R E) ARGk, a3
AR ST 1, % RGBT R
& ChEBEEE) RmmEE T — (%,
2020; F[H%%%, 2020).

H 20t 20 504 AR LAK, [H Py 2% 3 il S TF J 41 1
MM AR, RR T —ERAERR . BTA
[ 7 LB A RE B S R E R K, WE T EA G —,
BT (23 (AT SR AT, B R AEAR T 2R 7 IRl R 4
YRR, AR AR, Hik, f£40
Fi =12 MR B A i i 4 A b, RA] 32 % AT 2000
FELUERBE IR, FrRAMHERMTEE NG —, B
TEIREE . SRR A R S Bl B e %, (HHEY)
AR B

20204F, FRATNS o [F 41 5 2542 bR K 3 43 IX 3,
BT TN RGN E, HLIRE3941FE )7, LLFlora
of China ks, % H301 4L Y. 72 kS
b, XEHTHIRE DT R 2 FREEAT TR, DUREAE
AFRA IE T 23% . bR TAE N B = A MRk 23 2
J7 SN0 A B 55 A I o A M B T AT SR
J5 HeAt

1.0 H
Altitude O PK-1
0 0 PK-2
Sy | < PK-3
| PK-4
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MAP | B PK-6
| ¢ PK-7
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Figure 2 A redundancy analysis (RDA) biplot defined by
the first two axes showing the relationship between the plots
of Picea koraiensis Forest Alliance and environmental varia-
bles

PK-1-PK-8 represent the 8 associations. AET: Actual
evapotranspiration; MAP: Mean annual precipitation; MAT:
Mean annual temperature; TCM: Mean temperature of the
coldest month
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The Vegetation Classification on Picea koraiensis Forest Alliance
and Its Environmental Interpretation

Rongzhen Yuan"?, Guohong Wang“, Zhiyao Tangs, Qinggui Wang4

"State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing

100093, China; 2University of Chinese Academy of Sciences, Beijing 100049, China; 3Peking University Institute of Ecology,

College of Urban and Environmental Sciences, Peking University, Beijing 100871, China; 4College of Agricultural Resource
and Environment, Heilongjiang University, Harbin 1560001, China

Abstract Picea koraiensis Forest Alliance is a forest vegetation type with P. koraiensis as one of the co-dominant spe-
cies, and is characterized by complex structure and high species diversity. Based on principles for the compilation of
Vegegraphy of China, a new vegetation classification scheme of Picea koraiensis Forest Alliance was proposed in this
study, including 5 association groups and 8 associations which belong to three Vegetation Formations, i.e., Evergreen
Needleleaf Forest, Mixed Deciduous and Evergreen Needleleaf Forest, and Mixed Needleleaf and Broadleaf Forest. The
classification of an association group was based on the characteristics of the community stratums and layers, and a group
of diagnostic species. Specifically, 66% of importance value for evergreen needleleaf tree layer was used as a threshold
for identifying Evergreen Needleleaf Forest and Mixed Needleleaf and Broadleaf Forest. Two-way indicator species
analysis was used to identify associations with special consideration to community habitat, successional stage etc. This
classification scheme would work as an application example of the principles for the compilation of Vegegraphy of China,
and its significances on vegetation classification are as follows. (1) As credentials of vegetation classification, plots must
be undergone a strict quality control process before data analysis, which especially holds true for the soundness of spe-
cies identification; (2) Differences in community stratums and layers, as well as diagnostic species are strongly suggested
as the major criterions for the classification of vegetation types for those with complex community structure, high-level
species richness but no obvious dominant species; (3) Vegetation types that constructed by special species, i.e., a single
Alliance, can belong to different Vegetation Formations; (4) Anthropogenic activities such as deforestation may interfere
the relationship between vegetation and environment, thus, disturbances and successional stage of communities should
be taken into account in vegetation classification.

Key words association group, association, diagnostic species, Evergreen Needleleaf Forest, Mixed Deciduous and
Evergreen Needleleaf Forest, Mixed Needleleaf and Broadleaf Forest

Yuan RZ, Wang GH, Tang ZY, Wang QG (2022). The vegetation classification on Picea koraiensis Forest Alliance and
its environmental interpretation. Chin Bull Bot 57, 468—478.
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Appendix table 1 Quantity characteristics of tree stratum in Picea koraiensis Forest Alliance
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Appendix table 2 The principal component analysis of climatic factors on association scale of Picea koraiensis Forest Alliance
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Appendix table 3 Redundancy analysis (RDA) of species composition in relation to environment variables of Picea koraiensis
Forest Alliance
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Appendix table 4 Synoptic table of classification of Picea koraiensis Forest Alliance
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Appendix table 4a Synoptic table for classification of association group
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Appendix table 4b  Synoptic table for classification of association
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Appendix table 1 Quantity characteristics of tree stratum in Picea koraiensis Forest Alliance

Latin name Freq(g/c:)n ey (Fl’zl)sr?ts/‘g)(go I(DC?:)I H?rir?)ht Im?/cz;?ua: *
m?) (%)
Picea koraiensis 100 19 25 17 11.7
Larix gmelinii 45 16 23 18 8.0
Abies nephrolepis 61 13 19 16 6.6
Betula platyphylla 80 12 16 16 6.5
Larix olgensis 12 12 21 18 4.9
Pinus koraiensis 57 6 20 13 4.3
Juglans mandshurica 12 10 21 17 4.3
Pinus sylvestris var. mongolica 10 5 29 18 3.9
Fraxinus mandshurica 16 5 25 20 3.4
Populus davidiana 24 5 20 19 3.4
Tilia amurensis 45 4 16 12 3.2
Ulmus davidiana var. japonica 27 5 18 13 29
Betula costata 20 5 16 14 26
Alnus hirsuta 27 5 13 11 2.6
Acer pictum 24 5 15 11 2.5
Acer tegmentosum 27 5 9 9 2.3
Chosenia arbutifolia 10 2 23 21 22
Picea jezoensis var. microsperma 4 2 31 23 2.2
Populus maximowiczii 16 2 20 17 2.0
Tilia mandshurica 4 8 11 10 2.0
Alnus mandshurica 4 4 16 14 1.8
Syringa reticulata subsp. amurensis 6 8 6 7 1.7
Betula ermanii 4 4 16 14 1.7
Ulmus laciniata 14 3 12 10 1.7
Acer ukurunduense 10 5 9 7 1.6
Fraxinus chinensis subsp. rhynchophylla 8 4 12 8 1.5
Quercus mongolica 12 2 12 12 1.5
Padus avium 18 2 8 7 1.4
Acer pseudosieboldianum 4 5 7 5 1.2
Sorbus pohuashanensis 8 2 7 7 1.0
Picea jezoensis var. komarovii 2 1 13 11 0.9
Salix raddeana 2 1 11 8 0.7
Acer barbinerve 2 2 6 6 0.7
Rhamnus davurica 2 1 6 7 0.6
Maackia amurensis 2 1 3 5 0.4
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Appendix table 2 The principal component analysis of climatic factors of Picea koraiensis Forest
Alliance

Principal component (PC) Loading value

Climatic factor

PC1 PC2
Mean annual temperature (C) 0.99 0.16
Mean temperature of the coldest month (‘C) 0.79 0.56
Mean temperature of the warmest month (C) 0.91 -0.39
Growing degree days on a 5°C basis (‘C-d) 0.96 -0.27
Growing degree days on a 0°C basis (‘C-d) 0.98 -0.21
Mean annual precipitation (mm) 0.80 0.56
Actual evapotranspiration (mm) 0.99 -0.08
Potential evapotranspiration (mm) 0.99 0.13
Moisture index 0.95 -0.29
Eigenvalue 7.80 1.03
Information amount (%) 86.62 11.46

PR 3 2L MR SR T R U R A as R
Appendix table 3 Redundancy analysis (RDA) of species composition in relation to environment
variables of Picea koraiensis Forest Alliance

Parameters Axis 1 Axis 2 Axis 3 Axis 4
Eigenvalues 0.16 0.05 0.04 0.02
Species-environment correlations 0.95 0.97 0.83 0.85
Cumulative % variation of species data (%) 15.91 21.03 24.78 27.13

Cumulative % variation species-environment
relations (%)

Sum of all eigenvalues 1.00

44 .42 58.72 69.18 75.74

Sum of all canonical eigenvalues 0.36
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Appendix table 4 Synoptic table of Picea koraiensis Forest Alliance

PisR 4a 1 AL K1 R

Appendix table 4a Synoptic table for association group

Association group number
Number of plots

Trigonotis radicans
Rubia sylvatica
Amphicarpaea edgeworthii

Galium dahuricum var. lasiocarpum

Deyeuxia purpurea
Larix gmelinii

Pyrola asarifolia subsp. incarnata

Betula fruticosa
Potentilla chinensis
Adenophora tetraphylla
Vaccinium vitis-idaea

Clematis sibirica var. ochotensis

Larix gmelinii

Pinus sylvestris var. mongolica
Vaccinium uliginosum
Sanguisorba officinalis
Rosa acicularis
Geranium erianthum
Geranium soboliferum
Hieracium umbellatum
Geranium maximowiczii
Trientalis europaea
Rubus saxatilis
Adenophora pereskiifolia
Convallaria majalis
Fragaria orientalis

Picea koraiensis
Fraxinus mandshurica
Acer pictum

Fraxinus mandshurica
Eleutherococcus senticosus
Aconitum umbrosum
Impatiens noli-tangere
Ulmus laciniata
Dryopteris crassirhizoma
Ulmus davidiana var. japonica
Philadelphus schrenkii
Adiantum pedatum
Aster scaber

Viburnum burejaeticum
Phryma leptostachya
Chrysosplenium sinicum
Juglans mandshurica
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Acer tegmentosum
Enemionraddeanum
Acer tegmentosum
Acer ukurunduense
Euonymus macropterus
Tilia amurensis

Padus avium

Athyrium spinulosum
Filipendula glaberrima
Larix olgensis

Rubus sachalinensis
Equisetum ramosissimum
Ribes triste

Crataegus maximowiczii
Acer ukurunduense
Syringa villosa subsp. wolfii
Viola sacchalinensis
Bupleurum chinense
Larix olgensis
Dryopteris woodsiisora
Phegopteris connectilis
Mitella nuda

Sorbus pohuashanensis
Lonicera ruprechtiana
Pinus koraiensis

Tilia mandshurica

Ribes mandshuricum
Lonicera caerulea
Spiraea media
Ostericum maximowiczii
Pinus koraiensis
Saussurea neoserrata
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Appendix table 4b Synoptic table for association

Association group number

<

Association number
Number of plots

Amphicarpaea edgeworthii
Rubia sylvatica

Carex quadriflora
Potentilla flagellaris

Rubus chamaemorus
Fragaria orientalis
Trientalis europaea

Pyrola dahurica

Ribes nigrum

Thalictrum minus var. hypoleucum
Adenophora tetraphylla
Saussurea manshurica
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Picea koraiensis
Hemerocallis middendorffii
Polygonatum humile
Geranium erianthum
Astilbe chinensis

Abies nephrolepis
Heracleum moellendorffii
Moehringialateriflora
Lathyrus komarovii
Stellaria radians

Poa nemoralis

Lonicera chrysantha
Carex pilosa

Thalictrum aquilegiifolium var. sibiricum

Convallaria majalis

Spiraea salicifolia

Saussurea neoserrata
Sorbaria sorbifolia

Corylus mandshurica
Valeriana officinalis
Equisetum arvense

Pinus sylvestris var. mongolica
Hieracium umbellatum

Betula fruticosa

Larix gmelinii

Rhododendron dauricum
Potentilla chinensis
Saussurea odontolepis
Geranium soboliferum
Sanguisorba officinalis
Asparagus dauricus

Ribes procumbens

Angelica amurensis

Clematis sibirica var. ochotensis
Vaccinium uliginosum

Rubus saxatilis

Carex lanceolata
Adenophora pereskiifolia
Pyrola asarifolia subsp. incarnata
Ligularia fischeri

Ledum palustre
Peucedanum terebinthaceum
Lathyrus vaniotii

Carex pediformis

Galium boreale

Bupleurum longiradiatum
Fraxinus mandshurica
Sambucus williamsii

Carex siderosticta var. pilosa
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Tilia amurensis
Berberis amurensis
Aster scaber

Syringa reticulata subsp. amurensis

Vitis amurensis

Carex dispalata
Schisandra chinensis
Enemionraddeanum
Fraxinus mandshurica
Phryma leptostachya
Juglans mandshurica
Adiantum pedatum
Aconitum umbrosum
Populus maximowiczii
Picea jezoensis var. microsperma
Ulmus davidiana var. japonica
Ulmus laciniata
Impatiens noli-tangere
Acer ukurunduense
Acer tegmentosum

Acer tegmentosum

Tilia amurensis
Chrysosplenium sinicum
Oxalis stricta
Parasenecio auriculatus
Quercus mongolica
Dryopteris crassirhizoma
Saussurea grandifolia
Filipendula glaberrima
Circaea alpina

Urtica angustifolia

Larix olgensis

Rubus sachalinensis
Equisetum ramosissimum
Larix olgensis

Viola sacchalinensis
Bupleurum chinense
Dryopteris woodsiisora
Syringa villosa subsp. wolfii
Ribes triste
Phegopterisconnectilis
Sorbus pohuashanensis
Acer ukurunduense
Crataegus maximowiczii
Lonicera ruprechtiana
Tilia mandshurica

Ribes mandshuricum
Lonicera caerulea
Athyrium brevifrons
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Ostericum maximowiczii
Trigonotis radicans

Pinus koraiensis

Galium dahuricum var. lasiocarpum
Vaccinium vitis-idaea
Deyeuxia purpurea

Rosa acicularis

Geranium maximowiczii
Pinus koraiensis

Abies nephrolepis

Spiraea media
Eleutherococcus senticosus
Acer pictum

Philadelphus schrenkii
Mitella nuda

Larix gmelinii
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The numbers in the table are fidelity values. Species are sorted and ranked by decreasing fidelity (phi
coefficient) within each association. Light and dark grey background indicates fidelity of @ 2 0.20 and ¢ 2
0.50 (P<0.05), respectively. These species are considered as diagnostic species. The column marked
with L is the code of community vertical layer. 1: Tree stratum; 4: Shrub stratum; 7: Herb stratum.





