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FEEE « Al T N8 e D A R ARV 22 P X - SR B3 DL A e IS 234, A7 B TR A B ] el i A AR A A 7 100 A 23 SR, R
JARAHE 7R FH43HT (two—way indicator species analysis, TWINSPAN ) FI$LI X} B 43 Hr ( canonical correspondence analysis, CCA) J5
XIS X 27 RS Y JEAE R IR AT o0 AT A SE I B A T v 2R 5 TR T 2 RO R, S52RERH AFFR IX 232
JRLEAEYIA 8 BhAETH AL  BEVE I ] 43 Jg e vT ( Ligustrum lucidum ) + %7 3555% ( Rosa multiflora ) #E7& KU ( Periploca sepium ) #E7% |
$CHE (Artemisia argyi) + 11 W 46 ( Heteropappus hispidus ) BET% e A€ (Inula japonica) + W ¥ ( Patrinia scabiosaefolia ) #f 7% . V0 ik
( Hippophae rhamnoides) +/NBE ( Berberis thunbergii) BETE RV i+ 41 46 5 ¥ & ( Hedysarum multijugum ) 7% 6 35, BEY£HY Shannon-
Wiener ZFEVEFERL(H') AR L TR Pielou ¥ 2] BEFE KL () 1 BB A # , Simpson JEH L FE R ( C) B 1

e, BHERPR IS Simpson MEHETERL(C) 22 B TEASE KR (P<0.05) , Hofty H 3 N 7 5 ZHREMERS HOC B E MG KR (P>
0.05) , 7 B S rpol L 25 i 2 50 0 T 88 b S A AL R 7 A R 2 R P ) S B TR 7 22— PRI R A e - i o 286 T ) 2 S
PE—E FRJEE b PR ] e R A 25 ZR G U A AL R 7 BRI S 2L R 0 AT RS

KR YR SRR N BEITIR M A REVR ; T TWINSPAN

Response of main plant community diversity to soil environmental factors in

Taohe national wetland park
LI Qun, ZHAO Hui, ZHAO Chengzhang” , MA Min, TANG Yurui, ZHAO Tingting

College of Geography and Environmental Science, Northwest Normal University , Research Center of Wetland Resources Protection and Industrial Development

Engineering of Gansu Province, Lanzhou 730070, China

Abstract: Analysis of the adaptability of the distribution and diversity of virginal vegetation in inland river wetland to soil
environmental factors is helpful to understand the ecological adaptation strategies of the native plant communities in riparian
zone. This study aims to examine the response of main plant community diversity to soil environmental factors in Taohe
national wetland park. The two—way indicator species analysis ( TWINSPAN) and the canonical correspondence analysis
(CCA) methods were used to analyze the native plant communities of 27 quadrats in the study area. The study site was
located in the national wetland park conservation areas in Lintao County, Gansu Province, China (35°05'27"—35°15'58"
N, 103°45'43"—103°50'55" E). Firstly, in the riparian zone on both sides of the middle section of Taohe National
Wetland Park, a flat area with relatively intact native vegetation ( vegetation formed by nature but not affected by obvious
human activities) , less disturbance from human activities, and no obvious topographic fluctuation was selected in the

direction of vertical river. Secondly, the 27 representative sample plots, including shrub and herb communities were
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selected. A’ 5 m+5 m shrub quadrat was set in each shrub plot. The height, density and coverage of all species in the
quadrat were recorded in the survey of shrub community. In the investigation of herb community, 3 plots (1 m+1 m) were
randomly selected from the thicket quadrats, and the height, coverage, density, frequency and life type of all plants in each
quadrat were recorded in detail. The results showed that there were 8 life types of the main native plants in the study area,
and the community types could be divided into 6 types. They were Ligustrum lucidum+Rosa multiflora community, Periploca
septum community , Artemisia argyi+Heteropappus hispidus community , Inula japonica +Patrinia scabiosaefolia community ,
Hippophae rhamnoides+ Berberis thunbergii community, and Hedysarum multijugum community. Besides, Shannon Wiener
diversity index ( H') showed a decreasing trend as a whole, while Simpson dominance index ( C) displayed opposite
changing trend, and Pielou evenness index (J) exhibited a trend of increase or decrease in alternate. Moreover, there was a
significantly positive correlation ( P<0.05) between the content of soil silt and C, and there was no significant correlation
between other soil factors and the diversity index ( P>0.05), indicated that the soil silt content of the soil was one of the
key factors affecting the distribution and diversity of native plant communities in river wetland. The difference of soil texture
type in inland river wetland determines the species composition and distribution pattern of native plant communities in

riparian wetland ecosystem to some extent.

Key Words: species diversity ;inland river wetlands ; plant community ;soil factor; TWINSPAN
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AN ZFEPEXS SRR PR 4 o AL i BIF R D DU S BT S e A A AV )R 2 R AE
EFERYER R MANEW ST, AR S A AU 48 78 PP 73BT (two—way indicator species analysis, TWINSPAN)
FNHLAE X W 73BT ( canonical correspondence analysis, CCA) 55 /7 EEMFSE T W] [ 2818 2 [l 3 5 [ A A 1) W) b
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MGG 45 2SR A FREE T SR J5H I SC IR AE 105°C MUBEAR AL 12 h, B BRI &, TF 5 H 45 R
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2.1 FEYIREIE 2B 5
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Fel R (F22) , o B8 | R AR AR ROAR 5 Bl S G iR R 1) 35.71% , FEEL(H 0.23 ;A 4 F, 128.57%,
HEAE 0.29, AR 2 F, 5 14.29% , HAWAETE R AR R 1 Bl 5 7.14% ; BEV% 1T th ZARAEBAR 8 B, 5
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61.54% , FEAH 0.29; —4FAETAR 2 Fi, 515.38% , —4F Aol “AF AR 1 Fh, 5 7.69% ; #EA 2 Fl, 5 15.38%,
HTAE 0.22; BEVE T ZARA RO 8 Ff, (1 72.73% , L BL(E 0.87 ; HAA TG BRI AE I3 0 1 F, (5 9.09% ; ETE
IV R AR ROR 7 F (5 53.85% , FHEL(H 0.95 ; HAW A IG BB N 1 Fl, i 7.69% ; VG V h 24 FOR
78,5 58.33% , FEEAH 0.24 ;AN 2 B, 5 16.67% , L EAH 0.26 ; HA A TE R AR 1 R, Y 8.33% ; Bif
¥ VI h 2R B 6 B, 7 54.55% , FEEAH 0.24 ;R 2 i, 5 18.18% , B ZEH 0.22 5 Hofth AE 3 U (A 4 3
1R 9.09%, 5HAD 3 NEEE ARG, BEVE 1R IV AR AR TSR B 2 REA, an i BRI R AR AR s
AEAE ORI A TR AR Y, HNBETE T ZHE08 VI, YR B AR S i/ ka4 i A= 176 280 3R 30k S i /b i Y4 p-osi /D>
PRI | 2 AR TR B RIT (5 1% L35 LA S0 R A8 S 22 A A AR 2R R s A A Oy 2, LT W0 A8 ) 38R
BT 98 X HEA TN A7 SR B L BHE AR, TEREVE 2540 b R4 R EE ) RE

DI1(27)
D2(15) D2(12)
D3(9) D3(6) D3(3) D3(9)
D4(3) D4(6) D4(3) DA4(6)
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2 PR HAE B TWINSPAN 5 B0 E
Fig.2 Dendrogram of the TWINSPAN classification of phytocoenosiums in Taohe Wetland
I, ol + B3R5, Ligustrum lucidum+ Rosa multiflora community; 11, FLMIEEVE, Periploca sepium community; I, 3E3 + M) i AEREVE,
Artemisia argyi+Heteropappus hispidus community; IV, FEE AL +MEEREYE , Inula japonica+Patrinia scabiosaefolia community; V , VhRfi+/NEERETS
Hippophae rhamnoides+Berberis thunbergii community; VI, ¥0R+£L46 % 8 & #EY&, Hippophae rhamnoides + Hedysarum multijugum community ;
TWINSPAN; W[l $87R Fl /34T Two-way indicator species analysis

x1 RMAREIFEEYEE TWINSPAN 5> £ 4R
Table 1 The results of the TWINSPAN classification of phytocoenosiums in Taohe Wetland

@ e ] WA o
Group Quadrat number Community type Species number Coverage/ %
1 10,22,23 e TIPSR RETR ( Ligustrum lucidum+Rosa multiflora) 14 85—90
I 1,12,13 FLMIREYS ( Periploca sepium) 13 80—85
11 2,3,14,15,24,25 SCE AL TEYE (Artemisia argyi+Heteropappus hispidus) 11 80—91

v 5,6,16,17,20,21 T AL+ BEYE (Inula japonica+Patrinia scabiosaefolia) 13 100
\% 4,7,11 R/ NBERETR Hippophae rhamnoides+Berberis thunbergii) 12 85—90

U+ LTI H BB T

11 60—385
( Hippophae rhamnoides+Hedysarum multijugum )

VI 8,9,18,19,26,27

I, @i+ B354 7%, Ligustrum lucidum+Rosa multiflora community; I, FLMIREVE, Periploca sepium community; M, 3 +50 i fEHEVE
Artemisia argyi+Heteropappus hispidus community; IV, FEEE+WGEHEYE , Inula japonica+Patrinia scabiosaefolia community; V., VDR +/NEERET
Hippophae rhamnoides + Berberis thunbergii community; VI, V0 + 2146 4 ¥ & B %, Hippophae rhamnoides + Hedysarum multijugum community ;
TWINSPAN . X8~ Fh Two-way indicator species analysis
2.3 FHYIREK LR 2 Y

BFFEIX 27 ARETH L RSIANTE 3, 30rh 17 ASRET I AREIE 2 SOBYRE 1) 50,10 AMRET 1Y - F 5011
U Y Bl(RRLE ) RIS IX B R LU R 00 T ORI b MR LA L R A iR
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R2 BHMARFEREEMIETE
Table 2 The life type of the main plant in wetland park

4 BRI gl ERTE) G Ee il % SAEAl/ % EO (e
Group  Community type Number Life type Partial propotion Total propotion Important value
I 2 o1+ B AR (Ligustrum lucidum ) + 1 VTN 7.14 1.35 0.04
(Rosa multiflora) 4 A 28.57 5.41 0.29
2 PR 14.29 2.70 0.05
5 SRR 35.71 6.76 0.23
1 — AR AR R 7.14 1.35 0.02
1 — AR AR 7.14 1.35 0.06
11 FLMIREY ( Periploca sepium) 2 HEA 15.38 270 0.22
8 ZAR R 61.54 10.81 0.29
1 — AR AR R 7.69 1.35 0.01
2 —AEAERIAR 15.38 2.70 0.08
M EE RS (Aremisia argyi+ 1 FHEAR 9.09 1.35 0.12
Heteropappus hispidus ) 8 ZAEHEK 72.73 10.81 0.87
1 —AEAE R AR A RO 9.09 1.35 0.22
1 — AR AR 9.09 1.35 0.06
v WETEAL+HH 5 (Inula japonica+ 1 HEZN 7.69 1.35 0.07
Patrinia scabiosaefolia) 1 FREA 7.69 1.35 0.12
7 B RR 53.85 9.46 0.95
1 AR AR RR 7.69 1.35 0.01
1 —AEA R AR ROR 7.69 1.35 0.24
1 — AR AR R 7.69 1.35 0.04
1 — AR RR 7.69 1.35 0.22
v Yhlli+/NSEREVS ( Hippophae rhamnoides+ 2 AR 16.67 2.70 0.26
Berberis thunbergii) 7 ZAEH B 58.33 9.46 0.24
1 — AR AR R 8.33 1.35 0.02
1 — AR R AR R 8.33 1.35 0.02
1 — AR 8.33 1.35 0.02
VI D EE R 1 A 9.09 1.35 0.12
( Hippophae rhamnoides+ 2 AR 18.18 2.70 0.22
Hedysarum multijugum ) 6 EA VN 54.55 8.11 0.24
1 — AR AR 9.09 1.35 0.04
1 —AEAE I AR A RO 9.09 1.35 0.03

2.4 SHYREIE ST L ERBE R

i B TWINSPAN X 9 b AE 9 B 7% 23 S i 45 21, O
SRS R A ST IX - SRR AV AR AL R AE 4N
R3PUR, N i+ BF e vk RV i+ 200 A B E T
¥ , LTI R G - W AR O L bR (C L, ) R
WP (Cy) SR E R, i m T 6.71 £%
F10.08 4% ; FkL (C,,, ) & W REAK R DB Wb T
89.10% ; T3 & /K it (SMC) Fil - 48 5 (SBD) #& 44K I
SRR B0 T 59.38% 1 4.63% , +4EH T K
(EC) BE3ahmas $hny 0.14 155, FUIFEE - 525 100

FERI AR, SMC EC 1 SBD & A= AH N B0 AR | V2 b FE ) 0

RE LR B2 5, ] TR s B Sundrs

BE RO A RN B3 HTRME MRS AN St R AN =R
25 CCA :HFJ? 2:5 Fig.3 Triangulation of soil components at each monitoring point

iz ] Canoco 4.5 BAEXTRR R 37 FPAEH A1 1 3E  of native plant community in Taohe Wetland
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IS RRAE AT BT 40 HT (CCA) 45 BIHE P il -5 2058 R 719 56 3R LA HERF S AR IR (3R 4) o FRIE(E 2>
H124 0.4060 11 0.3970, CCA HEJFHT 2 Fli -5 0C R REVE 43 ey 250 58.80, BVRT Pl AT LA 58.8% 1Y
ASERE, HEF 2 R R Ar, B, RS 1 AR 2 Jhid (5 B HRE b i P Fp 5 3R 5 IR 22 ) 9 06 R
1553#7 o

SRR 2 S RE Y Ah S RN IREE H 71 4 2s 8] CCA HEFE (B 4) . & 4 dh Sk 2R 4 B R EE
F, Sk 2R B B R LS HE P Rl A e £ T AR 0% R BT N S HER AR SCHE RN Bk iE K, 5
HEFF Sl Je M)y, a2 - 8RR R - S HE 7 Sl AH DGR | R Z ARG, B 8 3R M M G

LR 4 AR 4 AL, CCA HEPRIBENS [ Be— @ AR B ERRIE , R 4 T LR I R . fT &
KERK, 5% ZH)riEmS I MmN, R C,, 5502 MO & A 0.8492( 3 4) ;103 €, 1
kA B S50 1 I AIOR T €y, BS5 T MIETT AR, R € S A SEHEIR T €, B o S
K AR -0.7064 5483 C, ISR BOREKC B 5 PR Je s 80k, H-S5 %0 2 M1E Ty AR, 3R
WL S5 1 Fndh 2 AR SGHE L, 4390 R 0.5708,-0.6379 ;103K EC ik AR 55 2 S, M/, BTk
KRR, HS5 %0 1 I T AR B, R IL 5% 1 AR DGR AR , AH DG R -0.3646 ;403 SBD Rk 5% 1 %k
AR/ B B, R S50 1 A OCPERAR, A PE R 0.5726, 483 SMC IFT LK R, H 5% 1 fy3%k
AR/, RIS 3 1 A OGRS & A DG 0.7673 (1 4, £ 4)

R3RMEWETE LI REHE CF A ELRER )

Table 3 Soil characteristics of wetland plant community ( mean+SE)

jiigte Sl ISR

Community type  Soil texture type Coant/ % Car/ % C“lay/% SMC/ % EC/( s/ cm) SBD/(ycms)
I Mt 847 + 0.42¢ 2541 + 1.27d 66.12 + 3.31a 4232 = 0.42a 190.46 + 9.52d 0.41 + 0.02a
11 Bt WL Bt 19.77 £ 0.10b  55.20  2.76be 25.03 + 1.25¢  21.69 + 0.22h 353.03 + 17.65a 0.32 + 0.02b
1 Bt MEEL BT 16.17 £ 0.82¢  50.98 = 2.56¢  32.86 + 1.65b 18.53 + 0.19¢ 230.97 + 11.55b 0.35 + 0.02h
v MR KL 10.54 + 0.53d  56.38 + 2.82b  33.08 + 1.65b 17.88 + 0.18d 216.64 + 10.83¢ 0.34 + 0.02b
Vv Wi+ 8.53 + 0.43¢  67.26 + 3.36a 24.22 + 1.21c 1722 = 0.17d 227.47 + 11.37¢ 0.37 + 0.02b
VI i+ 65.29 + 326a  27.50 + 1.37d  7.21 + 0.36d 17.19 = 0.17d 216.63 + 10.83¢ 0.35 + 0.02b

B A Rl/ING B R R BER 1] 2251 B35 (P<0.05) 5 C g, EPRIE 5 The content of sand; Cy,, BV &4 The content of silt; C.,, ZKi# &t The content of clay;
SMC, 45K i Soil moisture content; EC, F 45 Soil electrical conductivity; SBD, F 32 H Soil bulk density

x4 YEMAEYI I T EEYSMER CCA TG R

Table 4 Results of CCA analysis of plant and soil characteristics in Taohe wetland

Geitit i1 2 o
Statistic Axis 1 Axis 2 Total variance
Caana 0.003 0.8492 2.9200
Can -0.7064 -0.4772

Cotay 0.5708 -0.6379

SMC 0.7673 -0.2375

EC -0.3646 -0.0038

SBD 0.5726 0.1213

FHIE{H Eigenvalues 0.4060 0.3970

S5IREEH X

?uiit:nftriij—jiﬁ:{fmem correlations 0.9470 0.9190

R2RE I 2= Lk eT 13.9000 27.5000

Explained variation ( cumulative ) L1 NS 29.8000 58.8000

BAFIEE Al eigenvalues 2.9200
BMLIEAFE{E Canonical eigenvalues 1.3640

CCA : HLFEXJ W 4T Canonical correspondence analysis.
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Table 5 Correlation analysis of plant community diversity index and soil factors
Coand Can Cotay EC H' C J
Cand 1
Can -0.948 " 1
Cotay -0.908 ** 0.727 1
SMC -0.108 0.126 0.074 1
-0.203 0.465 -0.177 0.521 1

C 0.634 -0.809 * -0.301 -0.463 -0.827" 1
J -0.173 0.392 -0.143 0.228 0.766 -0.501 1

# , 7E 0.05 7K (CBUI ) ARG ) FE 0.01 ZKF b (XUI) &35 405G ; H' . Shannon-Wiener Z £ 135 4% J. Pielou H 5 FEF8%L C.
Simpson fE 3 EEFE %L
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