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Abstract: The successive processes of plant communities were studied on abandoned farmlands in
Guancen Mountain of Shanxi Province. Seven groups were divided by using TWINSPAN, representing
seven associations and belonging to three vegetation succession stages separately — herbaceous communities
stage, shrub communities stage and forest communities stage. The change regularity of the species
richness , evenness , diversity and dominance were analyzed by using species diversity index. The results
showed that the species richness and diversity were increasing, dominance and evenness were reducing
with the succession time extending. The change regularity of composition, structure and life type of plant
communities were analyzed by using DCA ordination. The results showed that the changes of plant commu-

nities were rapidness with environmental alteration during succession on abandoned farmlands and the
forest community of Larix principis-rupprechtii turning into constructive species were formed in this area. It
illustrated further that the richer species composition was, the higher species diversity was. The relation-
ship of species diversity,elevation and abandoned time was analyzed further by using DCA , the conclusion
was same with the foregoing tendency — species richness and diversity were increasing, dominance and
evenness were reducing with elevation rising and the succession time extending.
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AR R B A S RIBBHHEA B LA
MERBE  XLERER LESKEN—TEER
HLB, XPEW LB AR SRR R S
REYEIATIESY , AP M A S T R Y B
HREHLAENEREFZRAEIEFEENA
LA L BRATHY R L F Y35 B  TWINS-
PAN 4336H1 DCA HEfp /i T #8 s b A Wi ¥ 3
B R R R S SRR
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Prassif FILFaA TR ESRN, B TE®H LK —
R4y, b F 38°57'23" ~39°03'42"N, 112° 36’ 18" ~
112°37'25"E , %3R 1570 ~ 2450 m, & F- 48 6 ~
7C,1 AR -10C A 4,7 A¥iE 20 ~21C, &1
F&7K B 450 ~500 mm, 3R B L8 + AR
HPERR TR ESE R, G5 sk
(Form. Betula platyphylla) . L1 # ¥ ( Form. Populus
davidiana) | % Jt % M ¥ Ak ( Form. Larix principis-
rupprechiii) ') 8 F5 H FF MK (Form. Picea wilsonii ) Fi
EFF Ak (Form. Picea meyeri) , B FARREW T
R RBERERFE,

2 ERFAE

2.1 #AEE

;28 18] FE B AR BRI 18] 15 3, SR FEBEAL 5
BHITEANAE . ATREMKES, WHHEMIK
B SR VR AT T BEVLERE IR T 39 M
77,301 MR ENREBEMYBEKEEEWA
R B, FHERAA 1 ~30 LG, BRFERE
R ESE T ) MM E RARS . FRMBEE R
FE 10 m x 10 m, 12 A~ F; BN HE 7 i H
Smx5m,12 MEF EAHEYBEE NI mxl m,15
MY, ERABTEAEEYMHE GE . ZE B
%, FEHORE R NSO R FAE S RE, A5
HELEE SMBRNEE . ZREY R A
B EBE BIR B B R BEE R A ENE B
THRBERE
2.2 HiEAbE

Yk LT R HEEERTE

FFAREEM =
(FEXT R BE + AHX 225 + A L3R ) 7300
HABEE = (X HE + X EE) /2005
HAEEME = (N EHE + X E) /200,
2.3 HESH
2.3.1 SHEMIEHItHE
B AR ST B AR SRR

REEIREBOTEAXWT
Shannon-Wiener ZZFEMEFE % (1958) .
w= -3 (Rm (1)
Patrick EE EHE8(1949): R=S (2)
Simpson R EEE: D= LN (3)
Pielon X545 %0(1975) : E, =£§7 (4)
Alatalo &) EEHEB(1981) ; E, =x2 :i (5)

ERXQ@) ~(5)H,S A —HFRYREBEGN 2
S ANFRRTREEMEZ AN, B | M EEE,
2.3.2 TWINSPAN 433

TWINSPANU* 13I8 39 ANREH 43K 3 KT /D
%R EEE LS, B3R T A REE
BB AR
2.3.3 DCA 4#f

S I8 B A IR W B ) 2 B MR T U R B AT
DCAM™ ' 434, R MR S RE Ak 5 SR I B LA B A
ARIAEHFZIEPRR, BIEHEBEESENYE
SYRIFIERER, IR <5% Wy Fp AR, ek th
BAREER 38 MR BEATHIER, HAEST.
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3.1 EHREMRMNS %
3.1.1 EXBEENR

XA BRI T IR 0T, e g R, 30
B, B AL BB AR R, By b A AR A AR
R,

[. 8478 + BERE + HEREHMN (Ass.
Artemisia sacrorum + Artemisia capillaris + Setaria
viridis) , B FEREJ 21 .25 .26 31 F137,

I. SFF#E + BRAR + i ZERE RN (Ass.
Artemisia sacrorum + Poa annua + Potentilla supine) ,
FERES 20 .22 27 32 139,

WM. BPRE + ILPG S 5e8 + S E R (Ass.

Artemisia capillaris + Pedicularis shansiensis + Elymus


http://www.cqvip.com

RS G

ST A1) P MR RS SRR 1 T P R R ST 393

dahuricus) ,BIEREH 19.23 .29 .30.33 F1 38,
3.1.2 BMBEWMER

HENBEE T BRI B —E B BRI,
—fRAEFEHE 15 FIFIREH I, 20 ~ 25 5 Al T L
ABEH, 25 ~ 30 FFREIS B ELAG 8 00 L AVE A\ B¥
%Y X—M B S BB, B RGHNE S
R, i

V. WER-2AF 8 + B3 F 38 (Ass. Hippophae
rhamnoides — Artemisia sacrorum + Cleistogenes seroti-
na) ,BFERTF 11 #1116,

V. U + B F-84T E 8 M\ (Ass. Hippophae
rhamnoides + Ostryopsis davidia —Artemisia sacrorum) ,
AR 1.2.3.5.6.8.10,18 F128,

3.1.3 HHFEHER

TR+ B R H R BRARET , SRbRRE O R i
ABEERRTRE . —BAEFPHG 30 ~ 50 FI4H
TR RE S  BRARBETE — LB IR, M B w ke,
AIHE

VL. #3098 - #-20 BR-BRF 86 B A (Ass. Larix
principis-rupprechtii — Hippophae rhamnoid—Artemisia sa-
crorum) ,FIFERET 9.12.13,14.,15 f1 17,

VI AL TR + LAY 2R -0 B B 2N (Ass.
Larix principis-rupprechtii + Populus davidiana—Caraga-
na korshinskii-Artemisia sacrorum) , ¥R T 4.7 .24 .
34 35 $n 36,

3.2 FEAREHBRMFHSHERIERNLRRATE
v Lt

VIR B R R E A WA RS BT,
YIFhE NS E SR SRR, BE
NYFERAEE, BT ZREEEK
YRR LRSS R R R &, 68
L B SR VR Yo 25 B ML 025 Fob 18] A A 43 A B 1
SRERE,

MFE 1 A[LUER &R B PR B

A, MBLAEETE B — I AREVE Y BL—ZRRRF
EH B 1Y Shannon-Wiener AL HEFE ¥ H' 1 Patrick
E RO E EOE A B KA % LR R
¥, TAERE ABEE Uy BOX R RS OB K, U T7EI%
HAE YRS RSB, EARE N BERENY
FECHFE, YRR TS s MR, 45 R AR
ERMARARE. MEESHHET, BEN YR
WEZEHEM, B EEWEBTE SR, Bk, Y
FEEBEREY, ERTHETNVHRE,
BRENESHRENRE, FERDBFREML
B HEEMEN L, KR ABRB N REHEYRE
% B BEE A KIS R B E i  , BEARFP ISR
ARFORW B, I & R SR R R RS
B, SME R, TAENSRESHEY AR, B
W, FEBE R, FERRBR B M Patrick
B EMREE(F=13.630,p =0.000 f1 F =
31.869,p =0.000) , KB BN B R &, BB~ E
YRR AR IR P ZREEMEEE T,

EFRBEELRD, EER R AR, BE
SRR BT A 4 P A & A AR AL, IR S B 48
Bl R BN L, RN, BENAES
WEHE, ~ A RAHEYRERA , FEE R
AR M AESEE, (ARSI T, BEE
RIDLE R/ , BETE A IR B AR St AL Bl 55 , T
LRZETRAN T, YR E , X R RORB B,
Simpson {3 BE R ¥R BRBETE A S [R) 4 BT ik 1 1
FARBT & st ) R b SRR . 1 #R
A]DAE Y, 0B A8 BB A TR e I A S A PR AR
HrES U T BEE N YIRS R A A,
YR RRALR T BAG R, S R4y ERE
NSRBI T4, — 2 RS B
BN AR RGN E RS KR, X ERFA R
MM, F2AHE,F=6.795,p =0.000 2K B
= A ERA RN,

F1 TRARENEDHSHEEERTURFESN

Table 1 The change of species diversity indices and the ANOVA analysis in different succession stages

- EERENE HAREN B HABEN B
£ Hetb . b . .
Diversity erbaceous community stage Shrub community stage Forest community stage F p
indices I I i v v Vi Vi
)i 0.9753 1.2775 1.7852 2.3599 2.3161 2.2154 2.2528 13.630** 0.000
Patrick 3 4 8 16 18 16 15 31.869*" 0.000
Simpson 0.4244 0.2928 0.2211 0.1158 0. 1447 0.1519 0.1481 6.795*" 0.000
E, 0. 8467 0.9307 0.8438 0. 8806 0.8429 0.8014 0.8265 0.870 0.528
Es 0. 8565 0.9483 0. 8505 0. 8530 0.7088 0.6844 0.7292 3.079* 0.035

** p<0.01; *0.01 <p<0.05.
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YIER PR RBE, WIR B S HEEE
PR E R, BT WY A OB BT &2 (M 3
FhE] 18 RhFEE] 15 ) , ARG Z AR
AR [ NEEAAE Y (AnERAT ) B REAR R0 (Y R)
BRI AR (RILENR) KB, B HRA
ABUE R RS R B R RS ERS,
PR EROAAEET R BERARAE
RENEBETMER, TERBEERERNE B
EME, ABE, UL B 18 50 AE I BRAE Y 7F
HEFEIRTHIIENELEL. GRARH,
AR S HATRITBAAE XK
3.3 FEAREHEMHELR DCA HFIH

REIE ARG SR O, RN B )
FhEREME R, TS R 1B R, B
HEBRRIT YRR SRR BN, B 1
R 38 MR DCA —4EHEF B, Bkl 53 5 MK
3,5 AR T 3 AR EE BB

DCA fEB A b B T W) B 9% B 7E 37 35
SR EIEER X R, N A XE| E XK H K
Bl Bt E R, S T REE IR TTE,
i (6] ) AR AL , R RV ) S Bl B A A B — T A —
PR AR . YRR BT YRR BTTE 3R
BRI SRR ARAL, T L K AR K A YY)
B AR PR, A1 D KA
W5 6, EREAYFMEET £ T IR AR

DCA Axis2
2

R, %3R 1500 ~ 1600 m,E X i 1 S¥fRaedt
TR, 3R PR PEAR TR 2E, Xt L3 AE NI R , B
FER AT HEAK BB v+, BIRA
2400 m, HARFESFEE, TTRHETH DCA MR
RBLTHMEE S K2 SBARER, WA TH
KSR K/MURE Y R BN — A
ZMEEF o

AB.CREEXEYKX, CIETHENVIH
PrE—EAREN R, SRR EH (Plan-
tago) RBR BT E . H-# (Anemisia tanacetifo-
lia) BEREEL 8 & (Scutellaria baicalensis) | 11178 5 5
LS P PA B ( Thalictrum petaloideum) FH) ., D
REEAR, B TERENENIENR, TEYHE
VIR ST, R E R CEAEY IEF (H-
erochloe odorata) JA T2 . B (Carex sp. ) %;E X
RARYPMX, B TEENSRGE—HRHAHE
MrB:, BEE NI R R A T B 25, 3 B
REABMFERER . TeARRFEICIE AR ZBF
ERRSF, BF HE WAl ades,
HEARZEE VI KL BHIHE T (Lespedeza davurica) %
Y, EARREHRNE ARESHYNAK,

B AT AT LAE S« B A TR A B S K, BV
WEIRMA R A T B B B, A — 26T B &
BREYBEFET B R TN REEHYRE HE
BEA KBS B SE, EARFATEARRA
Wi B, B R R A E R, HRE RN
B, EMER TENSHESHEYER, B, F
BEBRBAY i SRR, X5
AT FEE TS R YIS

59 ,
. 69
L
: o2 T4
1 fj

300 400 500 600

DCA Axis 1

1 33/ % DCA 4 HFE
Fig.1 Two dimensional ordination diagram of 38 species by DCA
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3.4 PHEEMEERS DCA E—HNXE

B2 B, X il DCA S —Hh, B T HYIREE
REE AR T, AR SRR B ISR FIaT A]
WIEKR. WA ARG , R e 2 B
$iE4& , Patrick 5%}, Shannon-Wiener 35 %t 58 & ¥k 09
FrE TG, VLB T BEE SR R A, YRR
IR A T AR, B B RO B AR 3K
HRAEIE I, TSI BEFRECE, 1 Alatalo ZR1LI S8 %
PR, X SHEMTSRE—HN., BRZED
BOENER, XS # KT EFERRA X,
Simpson (i#EEFEHREE IR A 8] K BRI F
5 T REEAER,, 3 WO TR T R AT 4 SRARD & o

Xk —43 0 T DCA HEF AN U AE 1R 47
R BB TR ) RO 18], T ELIE BB 45 I B &
BT, EE T ERIARE, B E R R R
B ARAL 3 — 2 I B B B S [ o B A 238 N
AR A S EHT TR

4 Hit55R

VR MR EENEERTZ
—, ZBNZMARKE, PR FHEEELEE Y
A E O AR EE 7%, EJLERX S
ERMF R B £, 158 2 M — i #5 2 Shannon-
wiener ZHEPEFE %, Patrik £ B BF 8 %, Pielon 134
FETEHOAN Simpson (R B E R H. BWEHAFTEN . K

3.001
¢ y=0.0256x™ 0.4797x+23917

¢ ¢ R=OTISI

>

oo

2.00 194
=
1.00+

L

3=1.1429x-8.317Tx+17.939
R’=0,8031

PR, g R . B0k B 3t %
AR X EBEZRARBE & T W50 S REMESATRR ST, &5
RERVEARNZ PRI FEE R IEEMYIE
REWHTEAR, BRI EERKRAAGTER
EERMEE. BXFESME L EBXFH
BEEEIRP M SRR RSRER  FHH
MRS S B E B R R T
39 FErFA B REME,9 ~ 40 F2FERAMERKE
RBEE, AUIRBRBRAXILAEEORPIF B i
HEYBRBEEEIRT YR R, BREARRK A
BERHITHY . HERER, FEEFEEN HREK J8K
MAE,. UM EEENSHEEE MBS, %
B SRR S, DCA HF#— SR T
XA FIT7 2T RAS T LA R B R R
B4R R Y] B | Patrik | Simpson 1 (3 2 B4k B
B B3, UL JLA 18 B0 B 5L 20 X B )
ZHUAEERRBERER. BRYIERRE,
ARE, XAREHITE T EARE R, ELAR%E
Ui, AT AN SRR BB LRSS RXK
X K YIFP B R AL

HEKERE LHEESHRERIEL, K
LR — B R BI& RBUG IR TR BT R B
A, B R EEAR T HE#HAT T KBABIF, It
BERNEIS S EARTR EURETRS, X%
MR LRI T, KSR E 5 E &

=0.0137x"+0.0233x+0.1448
R'=0.5927
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Fig. 2 The relationship of species diversity index and DCA Axis 1
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UV T
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