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Abstract; In 2003 and 2005, 36 and 34 abandoned old-fields communities and its factors of habitat were investigated.
After that, ordination of communities was conducted; succession rate and successional divergence and convergence were
analyzed. The results show that: (1) Factors of abandoned age, altitude, soil water content and its fluctuation, soil organic
matter, total and available nitrogen, available phosphorus, etc. , show greater impact on old-field communities in loess hilly

region than slope degree and exposure. (2) The changes of soil water and nutrients were also reflected in the ordination
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plot, i.e., as succession go on, soil water and available phosphorus tend to decrease, while soil organic matter, total
nitrogen, phosphorus and potassium, available nitrogen and potassium have the increasing tendency. (3) Initially, the
secondary succession rate show a falling tendency, lately it rebound at the bottom and began to increase. Based on the
results, we put forward a multi-stages cyclic theoretical model of secondary succession rate; succession is carried by stages,
in whole stage, the succession rate show slower and slower tendency, the whole succession stage can be divided into several
stages based on the growth form, life form or the dominated species. In the divided stages, the previous period have a quick
succession rate, lately it become slow and reach a stable state. When species of the next stage begin to colonize excessively,
the stable state was broken and the next succession stage starts. (4) About the succesional divergence or convergence,

there is discordance deduced from the results of 2003 and 2005, it need further research.

Key Words: Loess Hilly Region; abandoned old-field community ; succession rate; successional divergence or convergence

BHESAREBRAREDEIRANE A —, WA IKE SEENAERERM, EERE, NEE
B RS R E SR E BT AN TR LRSI KR . B BEEEMR
B M3t 2 B S Mt R R R A 2 ) 5 PR AL AT, 4% B CCA I DCCA 3B HF AR . BT HT
DIE W B R MR R 7 5 CR , B B 540 PO,CA PCA f1 DCA HiF S5 A RAHE
B PR BT T ¥ B2 WAT, AR ER TR S B ST IR ok 2™ . B R R T RS MAE
BH9E, B E Y N E SR P S A B, R B, AN KB N — R B,
A EE B TEESEPHNSEE RS ARG REEANEEAR ", 1 Odum"™ 24
R SRR BRI, T Hon WA N BE G SIM SN —RE THGESE . XTRHNSHEHE
AL E BTN EIA S B REHE LAY L, SRR 2 1t o bR X R R o B K
B ST T , A L ek B T SR AR
1 HEE5FZE
1.1 #RX SRR

MRXATHE L RIEERARXEZEL BN S, £ H R4 2300 ~2570 h, £HFEKE 490.5
~663.3 mm, FIRE 1.2, 4FHSE 7.7 ~10.6°C , JTuFH# 157 d, =10°C R 3170.3C, |4+, B,

Mo MR B O R R, AR X X B AR E B R H 0 ¥ 5 (Bothriochloa ischaemum) | 35 5 B % F
(Lespedeza dahurica) JB& iR (Poa sphondylodes) F11 T2 ( Stipa bungeana. ) %,
1.2 Feiks

EE MR AR AR b R YRR R S5 R 2 3 SR R U5 R A A 45 R, 2003 EEM R K E
BORFIAREE B AN BEE TR TIRBA N TIMBA WA FE T F R AL 36 T, 2003 422 )5 3 2005 4R 81
], B X S ER E TR AT T ARG AR A3 20 17 SBTR AR A TAAZSR , Hil 2005 E7EB 58 X i =B
AFERSE B AN EFERE T A, 2005 4£ B HAZ AR 34 S, ol 19 35 2003 sEEAF M.
1.3 BEEEAMIPRAGNE

2003 412005 426 ~9 A, & AR 2 AMER I (1m x 1m) , BE NI 8 ANHT7, ICBAE Y Z 7R
HE. GE BEZEAM LEYE,

AT REE AR R AT, (R 5 GPS LR MW E R AEYHBER R T RE, SREMEALE P
B ER. JPB AT 1K A 5 ISR I E , 3K 2 B9 RE AT A HE TR R , W R 300cm, iU
[F]f% 4 20cm,2003 4£ 5 ~9 A AMERIR,12 AMIE 1 ¥K;2005 4E005E 1 K, R YA K EZ BB
RFETR T 28I 5E , BZHA T 0K 43 & B AR S X UK 2R R B, BRI E HEI R 9 A 10
H, T#EFHHMERE AHRZ 0 ~20cm ) HIEAF VLR, 2 N.P.K 5#R N.P.K FEA CaCO, FTESF,
2003 4F 35741 BURE I E] O 10 A 26 H ,2005 4859 A5 Ho,
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HCH T DCCA FEHF . SE5HEHFWARLZER M I F BIK,0 ~20em +IESFH M
CaCO, &, T EATERH L EEIR, 2 N.P.K fI#Y N.P.K; EKZER AR (60 ~80cm) 1K EE
(2003 12005 4E43 5125 8 A 28 HAN9 A 10 HMEM) . 2003 sE KM ERE" (EKF(5~9 AR
JEEKZE(12 Af) S0l LB E/KBMAREE) o JEMIRIE Y 00, IEFAYE K 180°, H B R 47 ST B K/ %
FEH 32 H AR B S8 A RR R/ NE FTRIE

ARE FHEBEEAWRRSA T : — WNEBTEN BRI EB A b B rR EREtE, — A E S E
AN ERBEE S AL B 1 R, R Clements S GH S HIS , BRI N BRKE T ERE
RIS ARERE TG ; R ERH A G B2 BRI KIRA A RSB RS R, B R A
BRI RE R T 8 E RIREE RS 2 — ME K Et RSB, BN EEREENHREZRAE 2 k. B
BESIEPHENERREREBER, S 2 MrEEEETS T (1) MBS BRI N
B RS IE T E B S LR A R 0 A 56 R I8 J 0 Sorensen”’ s 184 Q) RZEEH T EXRWNEHES
(auto succession) '"* BRI A O G2 R 9% B8 %5 ( demographic succession) BYE! , MITHEREVE 18] EE BS
A, F2MHHEESETXBEFEEERBNMR, B ARERES FERINHZ BN, RE4 B
A,

R 54T B ST Bray-curtis 95 EEBS 38 4, 43 A3H5E 2003 4201 2005 4F & B B iR 5
B RIEE R EE B R BB 2a F1 4a) ;5 BB ST A0 IR A X HE B B9 R A, FE i R DCCA HEP 35—
M5B RMEXKEE , BIFENTTE T & BV DCCA #ipE— L SHEE R HRENKICER, A5
DEBRER BT &, HEEERYCOVETEHTHA, A AR AESERE, AGHTER B8R
AR FRAFEHBAE 2003 4701 2005 AERYBEVREE BSR40, BB B R K LI REVE S5 M7E 2a BBl B, B &
AR,

BAEMESHE B REESNRE T E " WERESI BTN ERN ™, TEIHFE
W HER B Al e BB TR AR PR T M B Y, S B R R N B AR EE B R/ E , AR CHHR T 1

~5.6 ~10,---.26 ~30a fl >31a 14 4HEEVE FF Bray-curtis >’ ,

165 PR 51 o 38 P B CANOCO 4. 5 34T DCCA HEF 4097, Ho B S 4 4b ¥ 48 F DPS %#E 4b 3 R ™ A
EXCEL i FA8 454, /& F ORIGIN 7. 5,

2 BEREHH
2.1 #EmBENHTEENS

2003 712005 FI4EH) DCCA HEF B RAAF I #LE (Bl 1) ,2003 FHHEF B 58— B m LU
EAR R 46.2% (P <0.01,Monte Carlo JU/38&) F01 30. 5% ,2005 SEF R —. 8] IR 38.7% (P <0.01,
Monte Carlo |35 ) f122.9% , RFELIHEEFHIRELUBTRAFR K. BT SERTRE AR,
SFMERE - BERBERK, WA N REF SHYHEN SR RRET . HOEE EMERELB
&, EPEE BN, ERIVNRE T BRER AR 2R T BT ESESEE5E -k
FEUN, A 2003 AERHEHBHERT P EEABE, 1K E R B 58— A WE /D, 2005 FHEF RSB ERAS
F—EABB/NE 1R L) ;BREEMTAR/NFR2) , BHEBS 2005 42 DCCA HEfF 55— M ds
/N, HE2003 EE B FEARRTEIR G WN  LIBEKIIEEERE, 200 FE_HIFIEREXTEREES
BT R,

MHEF B &30 5578 B R Je M/ T LA R R A Y, BEE B AE R i, LK S8R, AR &, +
BN, RESB R OSSN, HIEAYR, 2 NP K, 33 N K &8 i@, X 58 Z ik
WEER—F>P, EF 2003 EHF R RS SERERBEEEANER, RRVEF P E £
M SRR XR, MARTEZMERR, BHH 2003 FHF B HEABETEN
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Fig. 1 Sites-environment biplot for first and second DCCA axes of old-field communities that sampled in 2003 and 2005
H=FTHFE R AR A TR B R, O EEE N, 16 = Su kR B 2 -39 —Su kP B (2003-A 1 2005-A) FFhHEF B (2003-B A1 2005-
B); E I ER IS KW R BRR , B MM F RERARZER S, DUR K5 8F kAR T R, FHEFRR SHEFRA MRS
(PR ERXMIRNT JEEE Asc . BERHE Sa 5% P JRATE Asa KK 6388 Ag B L BB T LdIKE Ac . HER Bi FHET
X Cc FIEFE AR Ls) ;MC MV AL TN AN TP AP .TK .AK.Ca.EX.OR .GR Fl Age B H|R7 L EEKE. THK SR E BR.LE EH
R 2T R 2 EHA RIS K AR R EMRRER  Environmental variables were represented by arrow and denoted by
abbreviated bold fonts; MC = soil moisture content, MV = coefficient of soil moisture variation, Al = altitude, TN = total nitrogen, AN = available
nitrogen, TP = total phosphorous, AP = available phosphorous, TK = total kalium, AK = available kalium, Ca = calcium, EX = slope exposure, OR =
organic matter, GR =slope gradient, Age = age of fields being abandoned; Points of the same dominated species are represented by different symbols
and encircled for easy interpretation ( Sa = Sonchus arvensis, Asc = Artemisia scoparia, Ac = Agropyron cristatum, Pc = Phragmitas communis, Sb =
Stipa bungeana, Cc = Cleistogenes chinessis, Ld = Lespedeza dahurica, Asa = Artemisia sacrorum, Ag = Artemisia giraldii, Bi = Bothriochloa

ischaemum,, Ls = Linum stelleroides)

HUP BB T &RHARE SHRE TR R, NE P LA S, W8 R RE i T DCCA HiF 55—
=M, R RBOY R, RS G I REE 20 T DCCA HEe 55 —HhA M1, 2003 47k I I & P i 3h 52 X
THHESFERNE, EERMRER IR FENENSE BE R, BB EWHE L EAIRE . 2R
AR EAR S EAER, BMA T DCCA fiFfiA T s 85 B F G Bk, A TEEEH,
EB T R, B THEF A T 75 (2003 4F) Bk 75 (2005 4F ) s A E AR B I B FARECK, [
B EZ AT I MGATE SR EHEEEE BUR T /a1, 50 2040 T B3B3

MFBEIHEFFRE (B 1,2 052 2) , 30500 8O0 B HO b 1 BA s R A% KRB A BKE,
FEde EAEE S E VR IOTESR VHE AT A BRI AR R SR R B R S B AT
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PEE AL M A BIE R E M E RS RER TR AT AR S Y R B RS A
ME R KGR B AR KR JF IR AE R R AR o R Bl AT KRB BT
FEAE EAEE A B K BRI R R T R s S gkt Bde BT BB H R T T,
Hep BITESAH E R 2 A K TR AR S 8B R BT s e M 24 B R HRE | B & Xgik
B OB IR S ERET R R AR BHREETE K AR FREERTE. T
BBE A B S KM B RS A RS K G B AR BRSR  ROKE R A R R AR E NN 5
A, o ERIZE R B3 R AR R M K o B BN, AR 52 5 T DR R B 5 R AT R A B 2 2 I B
PR BARR M R A KA

£1 DCCAHFHE— ZH5&FEETEMAXM(Monte Carlo £3)

Tablel Correlation of environmental variables with DCCA species axis I and II

2003 2005
AEER 5 —24l Axis I B0 Axis T 55— Axis I B0 Axis T
BIE4EPR Age of being abandoned 0.755*%* 0.225 0.650 ** 0. 006
i Slope gradient 0.009 0.072 0.1110 -0.049
¥#§3% Altitude 0.097 0.314 % -0.100 -0.399**
3 7] Slope exposure -0.035 -0.173 0.116 0.135
T3 K IrE B Soil moisture content -0.764 %= -0.080 -0.244* -0.207
T3 AK T FE Soil moisture variance 0.593 ** -0.034 - -
B LR Soil organic matter 0.571°*%* 0.136 0.443 ** 0.055
44 Total nitrogen 0.555** 0.112 0.424°* 0.033
HER A Available nitrogen 0.267° 0.293* 0.228* 0.039
4% Total phosphorus 0.100 -0.0419 0.108 -0.089
BB Available phosphorus -0.623°¢ -0.2457* -0.122 0.330°
44 Total Potassium 0.185 0.006 0.201 -0.054
3 4P Available Potassium 0.359 ** -0.0166 0.418** 0.028
BER4S5 Calcium carbonate -0.0579 0.041 -0.107 -0.078

*: P<0.05, = = :P<0.01

2.2 BREEEE

& 2 D55 BBICAR FRAFHL 5 PR 7 B HE Hi A1 B9 Bray-curtis B 5 A1 DCCA HEFp 55—l b B9 R R BE B 45 2
IR 5 R R T RS BE B R BOEOK , LA H RS 41 A 4B T R AR I R U AR AL B, sl
RUHE R, K REE RSy AR BRE Ry AR BRTH ARG, K R A6 38508
B (&R, BEKFEH/NT 0.05) R AUMEREREE . 2003 4FHHL-5 2R 85 10a
(Bray-curtis BiE]) 5% 15a 724 (DCCA HEFSE— 8 B BOBEES ) R UL By, H5485% 22 IR HIBF A A2 R E
HIFEAHIR 5 T 2005 4 H930-A M Z B , 2485 16a( Bray-curtis BEES) 3% 252 724 ( DCCA HEFF 55—l L RYEE
B I, 5B 4a RIS SR REAER . WY DUA B 54 FRAE AR o0 b2 SR, S8 i
RAPZEMNE . Bk, B 2 RAERESE R EHRBIRH

N T BAEX— %8, XF 2003 4F A1 2005 43 R EAE TS T Bray-curtis BRR4E 4 (& 3) , RIAETAT
20a e/ R R ROR R , 2 )5 S IR S
2.3 BEREEIRTRBFEER

MEFRH T ERE (B 2) 75— P ( REE T EIRAF R KRB FT LPIM) ,2003 4F R
TEBTE R BAFIRGE BEh & rh , v EH £380; T 2005 47 A28 R 3 78 48 37 572 39 ARG A 488 Ay 408, P A X 4
B BIESRIFA—B, EIR S 4 45 R—3, BP 2003 4FJAA B AR E S A B R R I h HaE 1, M 2005 4F
RIOVER . WHEESRTBE R SRR X,
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—u— Bray-curtis distance —=— Bray-curtis distance
Curve fit of Bray-curtis distance: — Curve fit of Bray-curtis distance:
Y=0.97-130e3% R2=0.86 Y=0.92-0.77¢15Y R?=0.67
—o- DCCA 1st axis distance ~a- DCCA 1st axis distance
........... Curve fit of DCCA 1st distance: - Curve fit of DCCA 1st distance:
Y=622-37201% R2=076 Y=238-3.05¢01Y R2=0.67
1.5 218 12 435 .
L
®a 121 —7@5% 9 20 m g
& £ EZ W& & 09 25 =35
wz 09 6T = " 5 20 172
=] L ke v
=2 o6t {s&% 22 o6 Ls B %
2L il £ 5 10 & 3
23 03¢ Jagg = 38 05 %
Iz : < < > & 03 0 VWO
EE off 1380 55 o2
& ; 2003 2R & 2005 | g5 R &
703 1 1 | 1 | 1 | | 2 | | | | | | | | |
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
#ITER Abandonment ages IR Abandonment ages

B2 #BREHSERMFEIEN Bray-curtis FEE RH K DCCA HEFH—oh EERIRIER R WIBRRERE
Fig. 2 Successional rate, calculated as; a) the difference of Bray-curtis distance between 2nd and subsequent years ( the solid line and square) ; b)

the difference between 2nd year DCCA scores for the 2nd axis and subsequent years (the dashed line and open square)

iR EL N2 kL FR—ERERBEZESER B ZE R KAIRAEIR  The fitted asymptote of Bray-curtis and DCCA 1st are denoted by

solid and dashed line respectively; The error bars between 2nd and subsequent with the same abandonment ages are also displayed

3 #ZigHitie

(1) W EFRAFER B RKINE R TR  BRFER BR RASFELERE AR ERE
R ERBEF Y I F  SPEVIE S SR REB/D . TSR T LK &AW
AEgEE T K S B SR DU PR A B I T TE FR A2 , R By 30K 73 AR P S sk BRI R, £
W BT, BT E RS R B SRR SRR REB, LIRE R 2R R
EX: NI Ly CIER IV SE

¥=0.3025 + 0.0274X — 0.00272X> + 6.16775E-5X° 10 _a—2003 ~a-2005
050l . P=0083 09 |-
n ﬁ 8
g 045 W2 08I
W 5 7
3 040 o 3 07 |-
=S 2 g
£ 03 ! i 06 |
S 9 030 el
g & a ™ =
/& 025 i
" 1 | 1 1 1 1
020 ! ! | ! ! 1~5  6~10 11~15 16~20 21~25 26~30 >3l
5 10 15 20 25 30 25 R Abandonment ages (a)

IR Abandonment ages (a)
B4 WHEFSERE

Fig. 4 Successional convergence or divergence calculated as the

B3 [F—E3RHIE 2003 4 F01 2005 4F Bray-curtis BE B RR K 18
RRBEE

dissimilarity between plots of the grouped abandonment ages using
Fig. 3 Succession rate, denoted by Bray-curtis distance of 2003 and

Bray-curtis distance as a dissimilarity index
2005 of the same investigation sites
& Mean + standard error are also displayed

— B SE A R R, LUK RIFR o XY MR R 0 i R ShASEA B, dn— S B P i o)
AT RSB EAR"" o I DCCA A RE , BB BT 2 B MR EER LK
ERAEHBE. B TEEA RN 230K Fra 2Rk, B ESA RGBS wip s 5 R
HIMTREE T AR, EEIMREREEZRZRGIE T, MES /e HERE R MepE 2R REER,
RUSROGAPEATER ™ 0 Boh, — BN R R 3B B IR BB b BB 5
BE, BE EEEENET, BERRARSEANNNES, AEE 5 L RRFROA T RS T+
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KA S BEEE E B HTE WA IR, B ZERCE # 1 F B K AHE T SR A T E R
H B TR B R T S IO 2 B MO, £ BT R B RS A B AR 3 I, A IE K
Wik

(2) BFREE BB T , IR B S R0 IREE 1 Bray-curtis BEBS #9240, FI7E DCCA HEF 55
— il O BK FREE B HE 0, R AR M R BB , DAJS B E , E EREE A TIR R, R R A
A s TIARAE ) — PR BEVE 70 R R 240 ) ) O BE B P9 0, B ELRETR S OB AL S SR, BB 20 4R /60, 08
BRBWEBN, 25 A RS, RBR,XFIF LT L TR IS SIS 7 A & BT
JEH, P R B R EZET : D% 1 #0778 B4 XTI R B /5388 (autosuccession) ' X R BB R,
TR AA CIGE 25 J 385 ( demographic succession) ), R E L BRI A FEW B LR R A I E
TRYIF L R LTI RO R, AR o B BT B B S 1980, AL T A MR 2R R RE T M 2 B OB
3, TR RREEA RO TORE , BUZE RN (R UL b ) BETE B WA £ B 555 3 AR B 3 22 BIAD
R, HERAMTHX BN, BEAXTIA (L) BE 54 3 MK MBS B IR A S A KN, 4B
oeh R S IREYE 5 R HTIAEVE ( B 2003 1 2005 AEVAZERER BT 20 B, 4a HUREVE) BE BS SRR A 7]
BP4 T itk ; @ X BB B0 3R AR SR , B — e B AR RO Ve 3% B A i, W 5 21
SRR IO SRS ARG, &SR, RGBT R R — B R T B4R SR
KRB — I, J5— B 2R i B R IR AR PR M A0 H , B R T W T,

TERATR AT B BB T SRR SRR B REENE ™ YRS ERHE
RESEWREFE R, B s MR T AR 0 R FR 4  PR A LR I ™) e TR RN A 4T , Be 1705
3 BB 1 T R R R S B SEROMEY . ARSI T R AR RO R — AN SR TR G MBS 3R O W
W2 R R, BRI 3EAR S I R SR A R R E A S E R BN EEUS, N AR
(autosuccession) BOFE BT R B B BX BB TH 2, A — 2o WA, 1 Muller™) SRAR SRR 5%
2 B R B E ) , 38 BT RIS A 4R M )  selective) FIFE B3 1KY (non-selective) FIFITE 2o
Bl + B K R e R ) BT B B O E R TR R B 2K Rt B — R
WS —REEN, FERINFZR B, R RN ES , BATRE AR BEEYE. FNE
Bt + B K RO E R B T, B P 51 23 A I A W SE I B S B B, R B i R
b , 4 B SRR B A B EE ) ST MR 20 1 ST A B S P S % s B AME S R A MR R L
S B B BORRET PRV BRI A A o (UM B 2SSO B 2 ) ZE R S IR I 5 T RO R
AR (ISR B ) 725 R AR AE , RS LA 72 0 1] FOUR TR A R Pl b IR B4 1110

B LT RO BT 25N A8 it By St B ot S Fa S
B TR B 19> ™), g A AR R e
PR R | SRR I SR SRR B TR AR o e
HH, RIEA ORI R, IR BB, DU -
BURBE , R AT — A B B SR, 25 A
IR, BRI, BRI B A T4 A (B2
AREE , BB WO M AR BEE RO, B 4, TR
Bt B A RSN 1 AR A, B j— | —

A MEATITRA , BP0 1o v R v L B 0 A 7 Sk SR BE Succession sages

SRR, TR RE T | SR A T 5 7 R I R R e

R, BRI T T 7 R B BR G, U B A X BS SHUrERTM U B R B A

XHEO ﬁﬂt,jﬁ% Hj—‘ /l\ ﬁ'FJII\ &ﬂﬁ%ﬁﬁ%iﬁ E @ﬁﬁﬂ Fig. 5 ' An multi-stages cyclic theoretical model of secondary
(E 5) YOS S A Bk E PR b By, £y

FAKBE
Herb stage

T B Succession rate
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B BB AR , 72— B B IR R AR, R F ROk 8, HE AP B B R ERE,
R ERSFE—RNEG , B THEFER — SR AERREYSL TESEHNEEYHAR, XFH
R R GATHE, R EA T —Br B, SN BRI REE , B RJE5 SRR HIRBG
FHBEE, EARRE RS RSN CMBEE TS R X IETRGA T AR R 818, B
RARTT LA ARG B JEARB BERF AR B, S4B B R MARENG , B e B B R R . IRUR A TG BIE
BB b B BRI , A 22K B B R EH B B EARG B F, RERBIRE B FHE, A HE
B OREE SRS S BT B, EEMIEMREEEN BT, A A LEARD B XEEREH
B ER- R B R R RN B, BE R IR B RN ER B ER, R HEA—TH B

(3) ASCH B Ttk R 7E R R PR F A R R A RS AR 2T,
ARYEHEF B A 4 AR (R B B 15 40, A 1B T vk R AL L7 2003 4R 7 2005 4R AR R A R AR, X0
REEESHERBHM AR EFBER X, FyIAEBTTFEN R E L6 /R, 2R A=
Rk, R AR I AR R R BRI E et EEABTH, WD R
RRAHR WA RE, B — M EE— B 450 . TTLNRAR, 7R RUE |, — MBS A A BB R
DRV RTRGAR S BT HAB B , 723X T RS 1 2 4% 1 9 R 0 BB A, A3 O T S i ) B A
S, BEHN R R, BEIEBTRGCRES . RS EL MHEFEEE LR PR BEE P,
BRI 5 BIRE A AR o 2 T Y P A X B R . 2003 4R 94 R B 1, 2005 4R R4 R T BRI
kBRI R RS B LA Z AR R ARG,
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Table 2 The correspondence plants in the species ordination plot
= g T = g T
No Chinese name Science name No Chinese name Science name
1 R RERELE Heteropappus altaicus 53 a8l Sophora viciifolia
2 =E-} Pennisetum flaccidum 54 2R Geranium wilfordii
3 BAERE AR Melilotus albus 55 BER Elymus sibiricus
4 =55 Pulsatilla chinensis 56 41 Orobanche coerulescens
5 B¥HE Bothriochloa ischaemum 57 ¥ Phragmitas communis
6 HZEEEE Ixeris sonchifolia 58 EE Ranunculus japonicus
7 *E Agropyron cristatum 59 BT Panicum miliaceum
8 BETFE Cleistogenes squarrosa 60 k0% Gueldenstaedtia multiflora
9 BHHRERS Saussurea amara 61 BHE Artemisia eriopoda
10 =R AR S Poa pratensis 62 -y 8] Cynanchum auriculatum
1 B Ephedra sinica 63 R Elymus dahuricus
12 BAREREE Astragalus melilotoides 64 e HEE Thermopsis lanceolata
13 BT Scorzonera divaricata 65 BENE Taraxacum mongolicum
14 Legsi) Bupleurum chinensis 66 Fagei F=y=1 Rhaponticum uniflorum
15 KEHE Stipa bungeana 67 HE Rubia cordifolia
16 BiEE Artemisia annual 68 b3 e Hippophae rhamnoides
17 ®JLIE Cephalanoplos segetum 69 E Argiophyllum arenarium
18 EEEAETF Lespedeza dahurica 70 W% Ixeris chinensis
19 prcily i) Centiana dahurica 71 ILE®EE Vicia amoena
20 KEREE Cynoglossum divaricatum 72 HiElE Convolvulus arvensis
21 FRE Anemone tomentosa 73 s Artemisia sacrorum
22 K= Deyeuzxia langsdorffii 74 ESCE3 Potentilla chinensis
23 PIE Stipa grandis 75 TR FE Cleistogenes songorica
24 bk Euphorbia humifusa 76 HHEE Arntemisia lavandulaefolia
25 B Androsace umbellata 77 prfgk Scorzonera albicaulis
26 ZAWRTF Lespedeza florlbunda 78 TS Polygala tenuifolia
27 RO E Roegneria kamoji 79 EHE Artemisia lavandulaefolia
28 IR Potentilla bifurca 80 Ee A JmEed Gueldenstaedtia stenophyila
29 -y A Oxytropis bicolor 81 FEZ Dracocephalum moldavica
30 L ISES 2 Potentilla discolor 82 BRE Taraxacum kok-saghyz
31 B5 R Saposhnikovia divaricata 83 INEBE Oxytropis glabra
32 REH Saussurea japonica 84 /NE B Eragrostis poaeoides
33 HE Glyeyrrhiza uralensis 85 )% Inula japonica
34 ALA Peripicca sepium 86 mHE Scorzonera ruprechtiana
35 Vi EXia Heteropappus hispidus 87 BA& Allium chrysanthum
36 MEE Setaria viridis 88 BRE Glycine soja
37 T Cynodon dactylon 89 52 0y N Lycium var. chinense
38 EARGEE Clematics frauticosa 90 5 Allium ramosum
39 BETE Bidens bipnnata 91 Bate Anemone vitifolia
40 a7 Lappula echinata 92 Bl B Linum stelleroides
41 HENR Taraxacum sinicum 93 BAFTE Siphonostegia chinensis
42 B Scutellaria baicalensis 94 HEEE Artemisia capillaris
43 NGk Leontopodium leontopodioides 95 BEA Allium ledebourianum
44 BIEEEE Astragalus kifonsanicus 96 WEREHEK Poa sphondylodes
45 EF 3 Artemisia giraldii 97 ZH Polygala sibirica
46 bk A Incarvillea sinensis 98 HypEsE Viola prioantha
47 5% Viola verecunda 99 BHRHERE Speranskia tuberculata
48 ExK Sonchus arvensis 100 AT Cleistogenes chinessis
49 T4 Peripicca sepium 101 HEEE Salsola collina
50 B Sonchus oleraceus 102 BEE Artemisia scoparia
51 HEEE Sonchus arvensis 103 BEWT Viola philippica
52 2 [RFE LR Galium bungei

R HEE R 7 2003 #2005 4E2E4 #  the bold fonts show the common species of 2003 and 2005
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