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Abstract: Early spring herbaceous plants, as the early stage of the dynamic change of the herbaceous layer, are an
important part of the forest and are of great significance for maintaining the function and diversity of forest ecosystem. In
order to explore the response of early spring herb plants to forest type changes caused by human disturbance in Xiaoxing’an

Mountains, five forest types ( Secondary birch forest, Korean pine plantation, Dahurian larch plantation, Selectively cut
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mixed broadleaved-Korean pine forest and Mixed broadleaved-Korean pine forest) in Liangshui National Nature Reserve of
Heilongjiang Province were selected as the research objects, and the diversity of early spring herb plants under forest and its
influencing factors were analyzed. The results showed that; (1) a total of 60 species of herbaceous plants in early spring
were found under the forest in the study area, belonging to 52 genera and 26 families. The dominant species under the forest
were mainly Anemone cathayensis and Aegopodium alpestre. High similarity of plant community composition in herb layer of
five forest types in early spring. (2) The density, coverage and diversity index of early spring herb plants in the five forest
types with different life-history strategies showed significant differences. (3) Soil pH had a high explanation rate for the
density, coverage and diversity index of early-spring growing herbs, and understory light had a high explanation rate for the
density and coverage of early-spring flowering herbs and for diversity index of early-spring foliating herbs. (4) The density,
coverage and diversity index of early-spring growing herbs were positively correlated with soil pH, and the diversity index
was unimodal with soil total nitrogen (TN). The relationship between understory light and density of early-spring flowering
herbs showed a single peak, and a negative correlation with coverage. The diversity index of early spring foliating herbs
showed an aboriginal ‘U’ type relationship with transmitted direct light (TDir) and transmitted total light (TTot) , and a
significant positive correlation with transmitted diffused light (' TDif) . There were significant differences in density, coverage
and diversity index of early spring herb plants in different life-history strategies due to changes of forest type, but the trend
was inconsistent. Soil pH and light conditions were the main environmental factors affecting the quantitative characteristics of
herbaceous plants in early spring under forest, and the degree of influence varied according to the characteristics of life-
history of herbaceous plants. The results of this study provided a theoretical basis for understanding the growth and

development characteristics and influencing factors of plant communities in Xiaoxing’an Mountains.

Key Words: early spring herb plants; diversity; soil properties; light environment; mixed broadleaved-Korean pine forest
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1 #efnrEE

1.1 5T XA

WX A TR AR PR T K5 1L B BB VT K B R 9 SRR 971X (47°10750"N, 128°53'20"E ) .,
AR IR IR R SE A E A MO 15 R A 96% , M PEAR B LA LT R R RO AN RIR SS AR, FSEIX
ELA B 5 A TS R B 1 2 KU ARAE , B 2 T 2R, Rk K R e 6—8 1, BKZERR IR BN, & 2
FRIE LN, AR -0.3°C, A K R 676 mm, AF S AR B 78% , o AR ] 100—120 d, B 1)
130—150 d, {547 X @ TR 1L Fe b Ml | g4k o5 BEAE 280—707.3 m 2 [), 3404k 5 BEE 400 m 2247, HuAly
PE ISR, AR X R TR 84.91% , FEHIMAIBEN ULEE 1,

F1 NNRIGHX A FARBER
Table 1 General situation of five forest types in Xiaoxing’an Mountains
PR TRARH AR, DR i
Forest type Tree composition Shrub composition Land-use history Age/a
4 KRN 3 FIHE L LLE B A2 1 B+ T
e +REG+LI - E MR- R EM - B - 8 BRI TH | BB I +& ALK YN
FRCER BRI CRRA - b0t R -k ) PRICRR
" W52 R -T2 - B - MR - TR - E LR AR Bk A R A "
Fo ) fof
6 ZLFN 1 FIRE 1 JE A+ BB+ LD R 24K ! ;
SHATH ML U ANIITE TIe FE ST T LI e —
Korean pine plantation Hﬂ,rgﬂ_ﬁ@iffi;ﬁ% RLAB-TH -1 AER A+ BRI + 3 - A Bk 1954 FAT M &7
B~ T % A~ 2 A — B
8 YEIHHA 1 7K M+ £ AR + T AR+ S 4B - 41
B AT PR LRI ELIR: RBLSTRZL ) e o b 2 W 1 At e+ "
Dahurian larch plantation z;%_%;ﬁw AEHE B2 -TLARREA BT H+ LB L5 1954 4E AT 67
N i ke =4k
LR A 4L TARHLLBRER LRI | AR oy b7 Al - »
Seleati i AN 1 A+ E R+ S L+ 5 AR e e e 1971 444K,
Selectively cut mixed " I . s SN AR - BR 2= Rk - 4 AE 22 4 >200
o B RR A L 1 30%
roadlieaved-Norean pine lores ﬁ@iﬁ*ﬁ—élﬁg‘*ﬁ - JiL—1Z
LT 64HY | A 1 S 1 Bk e ) "
Mixed broadleaved-Korean Y815+ M5 + M 1) + ZL - 46y — A HE - B 25 - SR 4 TR L RE T AL JEYEIN >300

pine forest

i - R B AR AR A - TR A 1L A

-

BT H (Syringa reticulata subsp. amurensis) W2 ( Padus avium) B M (Ulmus davidiana var. japonica) J| T ( Eleutherococcus senticosus) . KEEM ( Salix

raddeana) |

% (Populus ussuriensis) ARACIUHGAE ( Philadelphus schrenkii) JIKE ( Betula costata) JUERRIERE (Actinidia kolomikia) .

CEWER (Deutzia glabrata) |

L1 =42 (Picea koraiensis) BBk ( Juglans mandshurica) AERE (Acer ukurunduense ) B A ( Sorbus pohuashanensis ) JHEBE (Phellodendron amurense) 41624
(Lonicera chrysantha) JEH A (Sambucus williamsii) JIK ( Tilia mandshurica) ¥ 4% ( Abies nephrolepis) ZiM A (Ulmus laciniata) JER T ( Euonymus verrucosus)
K (Aralia elata) | i1 AR (Alnus hirswa) , B ( Corylus mandshurica ) | Z R ( Quercus mongolica ) B4 3% ( Viburnum burejaeticum ) | HHEM (Acer
tegmentosum) \FHEERE ( Maackia amurensis) JEMHZE ( Padus maackii) \JR7F (Rhamnus davurica) 114 ( Populus davidiana) JKM ( Fraxinus mandshurica) T fR
(Acer pictum subsp. mono) F# ( Populus koreana ) , 6.1 7 4% ( Picea jezoensis var. microsperma ) i ¥ ( Prunus triloba ) .8 W ( Tilia amurensis) , 2.8 ( Pinus
koraiensis) &ML (Larix gmelinii) 1K€ (Betula platyphylla)

1.2 BER A SEE I E

FERR AL 3 > 20 mx30 m FYREJT , FERR ISR e R X B 5 1 mx 1 m AR, T
2021 4F 5 A WIHEATAR T REAREY) ZAEvE TR A . S MO BASRE Y AR 28 00 5 P AP0 ( DA B 43 Bk
PEATEE) R RN B 25 B R FH RS 5 | BIRKE 1 mx 1 m F9/MEETS 43 100 > 10 emx 10 em B /)N R #% 3
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10 cm) LSRR SIEATIR A A7 I SC B S EA T 0 AT N E o pH 31 (HANNA pH211, lialy ) 7 £ 3% pH, fdi
A ITCEK ML (Analytic Jena AG, Jena, Germany ) #£ 47 4 HEA HLAK ( Soil organic carbon) AN E , {4 H 4 H 5
HEZE T (SEAL AA3) I %E £ 1€ 1% 42 % ( Total nitrogen , TN) Fl14M% ( Total phosphorus,TP) ,

PRI R B - K0 H B H % B % 32 180 © iR BT 3k ( Nikon FC-E8) IS A HL ( Coolpix 4500,
Nikon , Tokyo , Japan ) F| ] = ff 427K - [ 52 e BE M TAT 1.3 m Ak, SRAEIEJZ LRI AS . AR S 5 RARKE 7 i A
AR BT =k R A R A Gap Light Analyzer 2.0 ( GLA) Pl {5 A PRAR A Aib B MK i 52 15 IR
Fi U2l AT ERESASAR T B SHG ( Transmitted direct light, TDir) Ak R 8 ( Transmitted diffused light , TDif ) il
MR B YEHE (Transmitted total light, TTot) YA
1.3 Bl
1.3.1 EEEIHH
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1.32 S A CARMREOHE
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i rnin(xij Xy )
Zlexij + 2 Lit
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MR B AAE ) Z2 AR 0 5 R 0 2 5 BE R 20 (S) B % Shannon-Wiener ZHEEF %, BRI A
wnr.

Shannon-Wiener ZHEMEFEE H' .

ry =200

S
H ==Y PlnP,

Ao, S A REVE R AR IS S R R S PO RE T AR R A R A T sl S A A
134 Sitsrkrms

FOFPARIAN R A 16 S0 X SRAG Y () 55 B %5 B S b R M B8 2 SPSS 26.0 FR 44T Levene [A] it £
55 PR 7 225581 (One—Way ANOVA) X F 2255 STk H LSD 28 AR A3 45 8 (P =0.05) 5 X
FIEAF ST R A Tamhane AT R, XPERIEAT 1g #4% , fH R.4.0.2 H11 hier.part £, 24 AN ]
A T SR AR ) B R R S FE RN A 2R S IR T RO IR T AT R W R 6 R R AR 2 A )
2 B HL 22 Rt 7 A I S R ) ) PR T A T — SRR AR R AT, ik B I AR LA 5CR 3 e A T
RS, BB A RO B A T2 B, T EIFE Origin 2019 FREF 220

2 #R

2.1 HOPPARE AR EAR E AR AL A

WFFE XA T FEARY R £ e FRARE T 3L R B AAE ) 60 F SR JE T 26 B 52 J& (B 1) . Hob s
WAERK 20 B} 37 J&@ 43 i, 2008 N TAK 21 B} 36 J& 38 i, J5 - #s A T4k 22 %) 33 J& 38 Flr, [ i 2148 £ AR
19 Bl28 J& 32 Flr, 2L bk 22 B} 34 J& 37 Filr,

TR R 16 s SR A A R B A2 SN, R AR KIS T ¥k 7 #h AR
TEIELT AN T ARG R = (10 F) | 5 BE 26.3% ; B B PIZE MBI AE AR P s (27 B L o5 1 62.8% (3R 2)
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Table 3 The composition of herbaceous plants under different life-history strategies in five forest types
REAKIEY) REIFEY) R Y
R Early-spring growing herbs Early-spring flowering herbs Early-spring foliating herbs
Forest type B/ % & /% /% Bt/ % J&/ % /% Bt/ % J&/ % /%
Family Genus Species Family Genus Species Family Genus Species
FIAHER A bk 3 7 7 8 9 9 12 22 27
Secondary birch forest (15%) (18.9%) (16.3%) (40% ) (24.3%) (20.9%) (60% ) (59.5%) (62.8%)
EAR /AP NI N 3 7 7 9 10 10 14 20 21
Korean pine plantation (11.1%) (19.4%) (18.4%) (42.9%) (27.8%) (26.3%) (66.7%) (55.6%) (55.3%)
LR AN 3 7 7 8 9 9 15 18 22
Dahurian larch plantation (13.6%) (21.2%) (18.4%) (36.4%) (27.3%) (23.7%)  (68.2%) (54.5) (57.9%)
NE M 2T MBS B
lszﬂlth,_Hflﬂﬂsz\_ 1 broadleaved 4 7 7 7 7 7 12 15 18
2lecly 2! mix JY0F: > -
crectively cil mixed broadieave (21.1%) (25.0%) (21.9%)  (36.8%) (25.0%) (21.9%) (63.2%) (53.6%) (56.3%)
Korean pine forest
[l EAR N 4 7 7 7 8 8 15 20 22
Mixed broadleaved-Korean pine forest (18.2%) (20.6%) (18.9%) (31.8%) (23.5%) (21.6%) (68.2%) (58.8%) (59.5%)

FIRE A ARRIZIAA N T RS LIRSS AL ICF 52 ( Filipendula palmata) FUZRALZE M T AR BEEALEF, 7%
A N AR A8 5 Fh R AR 45 B ( Chrysosplenium lectus-cochleae) | E 2% ¥ ( Oxalis corniculata ) Flfaf 5 4
( Hylomecon japonica) , [Pt LLAAEEARAR A PL TP Ry 2R A0 0 RIEAEFIfT 75 46, 8 £ A AR B O S5 hy i 5
AE A5 5 AL AU SR 505 AR AL AR A S A 0 RO T AL 7R TOAPAR BT X B0 L o 908 O b Az, A b B R
(Agrostis clavata) KW, ( Equisetum hyemale) WiV &L ( Mitella nuda) %3k (Aconitum carmichaeli) FUVEE = R
(Urtica angustifolia ) (AR~ 3 b (i 48 S SAE R AT 07 (2 3) o FOMPAREY FLAR B A 2 A8 ) 2 BOAH AL JE 1
T 50% , Hr e - LD RPN e LA PR IR (68.37% ) |, Rl LERAMRANZIAA N TAAREAR (51.46% ) (£ 4) .

£3 AMHERTEREVEZEHSATHIH

Table 3 The top ten species of understory herbaceous plants with important value in five forest types

Wkh

Species

HEHA{H Importance value/%

FIHER A AR
Secondary

AR /AU NI/

Korean pine

R AN

Dahurian larch

CELIEARYEE BN

Selectively cut

Mixed

mixed broadleaved-

Ii&] I £ R bR

broadleaved-

birch forest plantation plantation Korean pine forest Korean pine forest
HAEEKSE Cardamine leucantha — — 4.1 7.7 3.8
TFT5 A€ Hylomecon japonica 3.5 4.9 8.6 9.5 10.2
A2 BY EFR Agrostis clavata 4.2 — — — —
MRENE Chrysosplenium lectus—cochleae 5.7 6.4 12.0 7.5 —
Je# H Diarrhena mandshurica 6.6 — — — 3.6
BY A Carex pilosa — — — 5.5 4.9
4in-4% L% Pseudostellaria sylvatica 4.5 4.5 3.7 3.0 —
KW, Equisetum hyemale — — — — 5.4
U SR 5L Enemion raddeanum — 4.0 8.4 9.4 7.8
Wi Mitella nuda — 3.2 — — —
WCF-HE Filipendula palmata 11.1 8.4 7.8 4.3 —
553k Aconitum carmichaelii — 3.5 — — —
TLARAE Adoxa moschatellina 5.7 — — — —
B3R Urtica angustifolia — — 4.1 — —
HRACESA T Aegopodium alpestre 6.8 10.8 6.4 14.5 5.2
FEHAR Corydalis yanhusuo 2.8 — — 3.4 4.2
ARIESE Anemone cathayensis 17.4 12.6 4.7 13.0 29.6
BESK HE Oxalis corniculata — 7.6 11.7 — 4.9
Al Others 31.8 34.1 28.5 22.4 20.3
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R4 AMHERTEREWREERURE %

Table 4 The community similarity coefficient of herbaceous plants in five forest types

HREL Forest type I Il [} I\ Vv
1 — 64.08 52.96 54.16 53.12
I 61.73 63.18 51.46
il| 60.76 52.58
v 68.37
V P

I . FHERAEM Secondary birch forest; 11 ; ZIFA N T4k Korean pine plantation; III : Y% H#5 A THK Dahurian larch plantation; IV . [F&H-2LAA
M Selectively cut mixed broadleaved-Korean pine forest; V. FM£I#AM Mixed broadleaved-Korean pine forest

i) £ AR ) AR AR K AR ) %% B R 55 A ey, R I 3 R T AL N TR I A N TR b (P <
0.05) , i B .35 5 T BR FMEUCAE RO Ho At = FP AR AL (P<0.05) 5 76 M AA N TARBY R I AR ) 2% 3 W
T MR AR B ZE A AR AR RIRE H-ZDAA R (P<0.05) | Z0H8 N T RKAY 26 B 5 25 52 T I i 20 A K ( P<0.05) 5
SR SR IR ) 11 2 R 5 B TR MR 2 R 3 25 5% (P>0.05) (T 1)

FIRE R A PRI R R R 2 B 35 3 T R TP AEAE Y (P<0.05) |, 35 B R0 AR A KW Y fn R
JRE ) 3 = TR I AEAE Y (P<0.05) s IS N TARK B I AE A % B o 8 & T A AR KT Y
(P<0.05) ; [& LT RAMOMR T B3 AR R IIAE A 5 B % i 340 b 38 oo T SLA P R A ) 25 8 ( P<0.05) , BB R it
FE ) 1 25 B 2 T R T AR (P<0.05) (1)

N BN B o gy ]y

200 60
Aa Aa
o 150 Aa < «I»
g S 40
E ab Aa T ABa %ﬁ Aab
£ 100 ABab  ab a z b . Aa a
a b a O b b a a
= b Bb 4 a a Ba
8 50 BY Be # Ba
Ca
0 0
REEKYMEY SHEFERY BAERHEY REEKMEY BEFERHY SERMY

HEIE AT Life-history strategies

E1 EMHEREEFENROEREYTENZENE R (T HEIRMERE)
Fig.1 Differences of herbaceous plants density and coverage under different life-history strategies in five forest types ( mean + SE)
AR /NG g F IR R — A 0 S SO [ AR T 8] 22 57 8.3 (P<0.05 ), SRR S 3R [ — PR IR AN ) A= 9% o2 %o 55 i) 22 57 . 3% ( P<0.05) ;
I . FIKERAHK Secondary birch forest; 11 ; ZL#A A Tk Korean pine plantation; I ; 9% ##4 A T4k Dahurian larch plantation; IV ; F&I-2LHA
R Selectively cut mixed broadleaved-Korean pine forest; V. [&MH-ZIFAMK Mixed broadleaved-Korean pine forest

2.2 HFRAREYRAKE Y ) R

FOFPARAIAS ) A 16 S0 6 SRR R AR R e 22 5 B (| 2) . R IF AR B P Fh AR PR Bore
FOFPARAL 2 [BIFFAE 535 25 53 (P<0.05) , 5 P N TR =F 5 B AR B0 35 5 T MR A AR i 20 A A AORn
FE - ZEAA AR (P<0.05) , ZEAA N TAREY 6 BRI 3 5 T 1 £ AA B ERARRIRE I 2L AR ( P<0.05) 5 £00A AN T
MRFNVE i FA N TAREY Shannon-Wiener 54033 i 3 5 T 16 I ZLAN R ARARFN i £LAR AR (P<0.05) , X T H 75 i
AR , FARER AE AR = 5 BEFE B 2 Shannon-Wiener $5 503 2.3 85 T 208 A TAK 95 RS A T AR LA K i i
LI FREAR (P<0.05) , HH 2 & R0 2 0 T MM ZLMAK (P<0.05) | R 2T BRARAR 00 32 & BEHE B0 F %
FLIFS N TARHIFE I ZIAAAR (P<0.05) , H: Shannon-Wiener 45 %0 0 F K T8 N TR (P<0.05)

P AE MRRZL RN N TR SR AR 09 =F & FE 48 £k 2L 22 Shannon-Wiener 5 8034 i 2 5 T 5 4L KM
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T LU B TF BRI (P<0.05) , 7% N AR A B S A 1) R 55 BE 98 ZORT Shannon-Wiener 45 80U %
TRAELRWIEY (P<0.05) , 8 i ZLAA AR 7R AR MU ) 10 R 6 R AR 35 3 TR R JT A (P<
0.05) , I LLARAR I SR AL (0 P A 2 REPETR B0 B2 3 TR JT BRI (P<0.05) (&1 2) .

HE B B o v v

10 20 Aa
Aa
5 b

gl S Aabc
oy Ab EEZ LS| - ABa e
’mg Abc Ab o3 BaB a c
=S 60 Aa AB.] 5 5 nakil
® 2 Ba, TAB BabABa =5 10}
WS ,|Ba_.Ba s

4 =
2 2§

_::% £ 05}
2t 7R
0 0

REAKMEY REFERY  SERWHY REAKMEY SH5ITERY BERHMEY
H2 3% X4 Life-history strategies

2 EMABREEFENROERENSHEER (FRHEARERE)

Fig.2 Differences of herbaceous plants diversity under different life-history strategies in five forest types ( mean+SE)

2.3 AR[EAETE X SRREARE Y B R T M 2R SRR 1 C &R
I pH KR KR BB (50.2%) 55 B (52.8% ) - 5 FEFE 4K (38.9% ) L B2 Shannon-Wiener $8%1 (36.
7% ) SRR IR, X TR AL AR ) , 358 TP pH LUK ORI P R i (181 3) .

BEERKLMY BB BB R

> 5 e R |
B 1ot
c | I _ I
TDir
pH
s 1 s - Dl m =r
I soc

i _ i~ [ F [

0 20 40 80 100 0 20 40 60 80 100 0 40 60 80 100

fi# % Variance explained/%

B3 HEEFHAREFENREREYEE ZEUARYHSHEENRRDEER
Fig.3 Hierarchical partitioning results of environmental factors on density, coverage and species diversity of herbaceous plants under
different life-history strategies
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Fig.4 Relationships of density, coverage and species diversity of early-spring growing herbs with environmental factors
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Fig.5 Relationships of density and coverage of early-spring flowering herbs with environmental factors
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Fig.6 Relationships of density, coverage and species diversity of early-spring foliating herbs with environmental factors
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Table S1 A list of understory herbaceous species

He % S XK Life history strategy

Y4 Name

BRAERWIAEY) Early-spring growing herbs
HEAEKYIAEY Early-spring growing herbs
BHAERWIAEY) Early-spring growing herbs
BRI Early-spring growing herbs
BHAERIWIAEY) Early-spring growing herbs
WK WIAHY) Early-spring growing herbs
BHEAERKIWIAEY) Early-spring growing herbs
BB KWIAEY) Early-spring growing herbs
L IFAEARY) Early-spring flowering herbs
FLBRIFIEAEY) Early-spring flowering herbs
L IFAEARY) Early-spring flowering herbs
WFEIF LAY Early-spring flowering herbs
L IFAEARY) Early-spring flowering herbs
FRFEIF LAY Early-spring flowering herbs
FLBRIFIEAEY) Early-spring flowering herbs
HFEIFAEAEY) Early-spring flowering herbs
FAHZIFAEHIY) Early-spring flowering herbs
LT AR Early-spring flowering herbs
FLBRIFIEAEY) Early-spring flowering herbs
2 B MY Early-spring foliating herbs
LB EIHAHY) Early-spring foliating herbs
L2 B MY Early-spring foliating herbs
A JRIHAEY) Early-spring foliating herbs
R REMAEY) Early-spring foliating herbs
W BHHIY) Early-spring foliating herbs
TR EAEY) Early-spring foliating herbs
W BHHIY) Early-spring foliating herbs
AR AEY) Early-spring foliating herbs
L M) Early-spring foliating herbs
AN AEY) Early-spring foliating herbs
L2 B MY Early-spring foliating herbs
L JRHAEY) Early-spring foliating herbs
L B MY Early-spring foliating herbs
L JBHAEY) Early-spring foliating herbs
R EMAEY) Early-spring foliating herbs
L JBHAEY) Early-spring foliating herbs
T AEY) Early-spring foliating herbs
L JRHAEY) Early-spring foliating herbs
A EMAEY) Early-spring foliating herbs
L SR AEY) Early-spring foliating herbs
A EAEY) Early-spring foliating herbs
LA JRIHAEY) Early-spring foliating herbs
L5 JRHAEY) Early-spring foliating herbs
L R4S Early-spring foliating herbs

4= FAE Adonis amurensis
TivkAE Gagea nakaiana
Tl 5 48 Hylomecon japonica
U S H Enemion raddeanum
3% Eranthis stellata
TLARAE Adoxa moschatellina
FEWH R Corydalis yanhusuo
AL Anemone cathayensis
FIAEREKSE Cardamine leucantha
WF 20K Lamium barbatum

FE 3 Chelidonium majus
YL Caltha palustris
W1 B3 Viola albida
MENE Chrysosplenium lectus—cochleae
9% L5 Pseudostellaria davidii
F ELE Moehringia lateriflora

[t HiSE Trigonotis peduncularis
B3R L Oxalis corniculata
ALTERE Paris verticillata
WFWiT. Vicia sepium
HMZE8EEHR Dryopteris crassirhizoma
K288 Bupleurum longiradiatum
B F B Parasenecio auriculatus
3% Adenocaulon himalaicum
PBIK Y9 Angelica amurensis
ZRACEE 35 BR Athyrium brevifrons
A& Polemonium caeruleum
IKWKEERL Carex appendiculata
JEXRBR Matteuccia struthiopteris
A BR Athyrium spinulosum
PR SE Aquilegia oxysepala
RWMEELES Carex leiorhyncha
ALY L Agrostis clavata
FENZ2E Carex siderosticta
FEMZMK Urtica laetevirens
AP Veratrum nigrum

422 Convallaria majalis

JeH B Diarrhena mandshurica
T INES Saussurea amurensis
BLELEL Carex pilosa

A, Equisetum hyemale
WA Elymus dahuricus
EIRSE Trientalis europaea

BRI T8 Filipendula glaberrima
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43 %

AR S XFIR Life history strategy

YyFh 4% Name

A R HIY Early-spring foliating herbs
AN AEY) Early-spring foliating herbs
L JE I HEY) Early-spring foliating herbs
AR AEY) Early-spring foliating herbs
2 B MY Early-spring foliating herbs
L JRHAEY) Early-spring foliating herbs
L B MY Early-spring foliating herbs
L JEHAEY) Early-spring foliating herbs
TR EMAEY) Early-spring foliating herbs
L JEHAEY) Early-spring foliating herbs
A EMAEY) Early-spring foliating herbs
L JRHAEY) Early-spring foliating herbs
AN AEY) Early-spring foliating herbs
L SR A% Early-spring foliating herbs
AR AEY) Early-spring foliating herbs
L R4S Early-spring foliating herbs

DU IN/R EFABE Thalictrum baicalense

IAE Allium senescens

FHIFR Cimicifuga foetida
KW HE Geum chiloense
Wi EL Mitella nuda
WeFF Filipendula palmata

595 B 22 ¥E Carex ussuriensis

53 Aconitum carmichaelii

PEESEE Maianthemum bifolium

B Urtica angustifolia

KA FF Ostericum maximowiczii var. australe

ZRALES T Aegopodium alpestre

Kt Deyeuxia purpurea
JRAE T Cirsium pendulum
SEINEE Carex callitrichos
FEWIR Galium spurium
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