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Abstract; In this paper, the Zhangye National Wetland Park and the Zhangye Heihe Wetland National Nature Reserve in
the middle reaches of the Heihe River were examined in order to compare plant composition, species diversity, plant growth
status, soil nutrients, soil physical and chemical properties, and the relationship between vegetation characteristics and soil
properties. The results showed that plant height and soil nutrient content ( organic carbon, total nitrogen, available
nitrogen, total phosphorus, available potassium) in the Wetland Park were significantly higher than those in the Nature
Reserve , and the soil physical and chemical properties ( bulk density, pH) were significantly lower than those in the Nature
Reserve, indicating that the Wetland Park is more conducive to plant growth and development, soil nutrient sequestration,
and improved soil texture. The genus, abundance, and species diversity ( diversity index, richness index, evenness index)
of plants in the Nature Reserve are significantly higher than those in the Wetland Park, indicating that the Nature Reserve is

more favorable to maintaining plant diversity. The plant species diversity index of the Wetland Park was significantly affected
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by soil total phosphorus and available phosphorus. The species diversity index of the Nature Reserve was significantly

affected by soil salinity, indicating that the soil factors affecting plant diversity in different conservation areas were different.

Key Words: wetland; ecological protected areas; soil; vegetation; middle reaches of the Heihe River
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Fig.2 Composition of plant species in different ecological protection areas

BF R TR AR (122.72+14.82) , MY BEAEPIRNRIP L F 6 835 22 57 (P>0.05) .
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Table 1 Common and dominant species in different ecological protection areas
Sk PRFp el H UL

Protection areas Dominant species

Common species

IEE Phragmites australis
T AL Inula japonica Thunb
WA Equisetum ramosissimum
T8 ZB:3E Potentilla anserina
IKZ, Scirpus validus

Jt# Echinochloa crusgali
RIS Polygonum lapathifolium
H1 ] B 222 Heleocharis intersita
HEL Leymus secalinus

BACRM Tamarix arceuthoides
Z RN Tamarix ramosissima
Z AN Tamarix hohenackeri
LRI Salix wilhelmsiana

VPR Elaeagnus angustifolia
P14 Populus tomentosa Carr 55

H A7 X NR

Nature reserve

P2 Phragmites australis

SRS Amaranthus retroflexus
T Hb A FE WP IKEZEE Chenopodium glaucum
Wetland park W% Leymus secalinus

VPH Elaeagnus angustifolia

&7 Populus tomentosa Carr i

P25 Phragmites australis

T Calamagrostis epigeios

@ FFRERE Scirpus planiculmis

JINE Cirsium setosum

=208 B K Halerpestes tricuspis
KA Typha angustata

BB T3F Calamagrostis pseudophragmites
W83 Leymus secalinus

VPV Alisma gramineum

S E Lactuca tatarica

FBETE Scirpus triqueter

WHAYE Taraxacum mongolicum
PR Elymus dahuricus

/NEF T Typha minima

HFF Inulasal soloides

FIZEHEE Astragalus adsurgens Pall %5

IEE S Phragmites australis

J FFRER Scirpus planiculmis
SRS Amaranthus retroflexus
IKERFE Malva verticillata
THAMIN 32 Epilobium palustre %5

2.1.3 ARSI AR Y R 2L

FH L 4 A Wb A FE R [ SR PR X R B Rl 2 AR v B A A — 3, PR O AP R 1Y Patrick & FE
F84  Shannon-Wiener ZFEVEFEEUAI Pielou 3457 F8 B 1F B35 22 7 (P<0.05) , H BRI X BB
H AR X H ) Patrick 35 FE 850 Shannon-Wiener ZFEVEFE U Pielou Y45 FEFE B35 M 6.74+0.41 1.31
+0.05 F10.76+0.02 , {1/ el W 953351 A 4.24+0.33 ,0.88+0.09 Fi1 0.61+0.05
2.2 A[FEASOR LA 1 5k B
221 RREESEY U K $hor AHEA pH H

H & 5 Al 7E 0—10,10—20 cm F1 20—40 em )2, 5K & m AL S 2 E AR 1L 2 %A
BEZEF(P>0.05) , HHEAT M pH (EAE A SRR X 2 35 TR /A [ (P<0.05) . HRRYIX L7
AR LEA BEZES A - 5 B 7E AR 20 B 25 5 (P<0.05) , I WA 4R 3 ith + 3K 4 &
T pH (ETEARF + ZHEA G2 # 225 (P>0.05) . PR 38 Eh 20 bl )2 TR BRI F A1, 1358
ZSE N pH (BB 1 2 R EE RGN A0
2.2.2 RISy 3R A B

H & 6 Al %, 7E 0—10,10—20 cm 1 20—40 cm + 2, EHEA PR 25 HAUA S0 A H R & B 70T
2 Bl d 2 v TSRO X (P<0.05) |, T S50l 7 2t 76 PRI AR OR3P L 22 [R] AT B 28 22 5 (P>0.05) . PP fR4r
R B HHEA HURAEA T L2394 B2 5, BRI X B 2R R SR & B EA R 12
A EE 2R (P<0.05) , PRI RS 1L T 30U & AR R 2RI A S22 22 5% (P>0.05) . PIFR{R
Pt 1 - S 43 A B R 0 TR AL
2.3 ARSI HAYFE S R R

M2 2 WA, AR LA Bl v AR 55 S R Ay AR U R RO S A 2 A DG (P<0.01) . HEWI
5 38 pH (E AR R OGS A K R R IEAN DG (P<0.05) , Y2 S B
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Fig.3 The state of vegetation growth in different ecological protection areas

JrHERE 55 52575 F1 95 S A i i A IR 2R LAY 2 BT HE , BB AR AP, SRR R A LB R TR b 2 ) A 2 S A S
FRUWIT ; #%% P <0.001, ##% P <0.01, % P <0.05; ns( LWFHEER)
x2 ARESHERPHMEDHENHIEEROERBEXREY
Table 2 Pearson’s correlation coefficient of plant characteristics and soil properties in different ecological protection area

KA A o Fhlbx 2R B R A R

wC BD SA oi soc TN TP AP AN AK
A YNTRY
W Coverage 0.352 -0.271  -0.705***  -0.329 0.331 0.140 -0.093 -0.098  -0.539***  -0.527***
B Height 0403  -0.241  -0.263 -0.465*  0.247 0.213 -0.338 -0.435* -0.151 -0.261
%% Abundance 0.225 -0.097  0.199 0.066 0.019 -0.104 -0.369 -0.424*  0.114 0.193
FHFBEREL Richniss index -0.125 0.127  -0.364 0232 -0.104 -0.163 0.191 0.349  -0.460* -0.167
ZREMEFREL Diversity index -0.315 0.287  -0.093 0335  -0.271 -0.264 0.390 * 0.496 ***-0.235 -0.003
Y5 BERR AL Evenness index -0.383 " 0.299  0.356 0314  -0.373 -0.289 0.397* 0.435*  0.193 0.334
FARPRA X NR
¥ Coverage 0.383***  -0.278*  0.203 -0.316 " 0.347***  0.368***  0.126 0.131 0.230 0.218
¥ Height 0.505 ***  =0.523 ***~0.032 -0.494***  0.498***  0.508*** -0.063 -0.051  0.285" -0.109
% Abundance 0.199 -0.175  -0.037 -0.200 0.137 0.154 -0.118 -0.073  0.059 0.081
E 5 BT Richniss index 0.149 -0.039  -0.354 """ 0.014 0.034 0.035 -0.189 -0.186  -0.103 -0.277*
ZHEEEEL Diversity index 0.168 -0.058  -0.295* -0.047 0.071 0.081 -0.181 -0.118  -0.026 -0.218
YIS BEFE SN Evenness index 0.108 -0.051  -0.084 -0.127 0.081 0.101 -0.041 0.061  0.096 -0.014

# Fn 0.05 KT LR EEME, «+ R 0.01 AKF LM EEN; THEEF . WC. 14K/ i Water content; BD: Z° T Bulk density ; SA ; $843 Salinity ; pH ; FRTRE ;
SOC.; -3 HLEK Soil organic carbon; TN 2% Total nitrogen; TP ; 4 Total phosphorus; AP ; A Available phosphorus; AN #%{ %& Available nitrogen; AK ; 7 3£

Available potassium
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Fig.4 The state of vegetation growth in different ecological protection areas
JrHEF 55 5.25.75 #1195 T 4B i A TR ISR AR BUTAE B ORI, SRR AL AN IR R 2 R Y R 3 2 S AT
FORUWIT : ##% P <0.001, ## P <0.01, = P <0.05; ns( LRFER)

MR, R RS AR B TUNSE . AR IR BRI 2 & JE 45 K sz Wi R RO 1R 2 (. 2 . 76 AL AR
PRAP DX b AEL ) o B2 g B2 K o3 AT BLB R 42 R SR A R 35 IE AT OG , 5 R A F A pH (RS2 A 2 3% T
Ko ZAMERRBANERE RS R R E ML (K 2),

3 e

3.1 ARASRI AR Y 2R AR AL

Wt PRAP S PT LIRS R B3 T R A K A2 AR SO ST A SRR T, FL ORI X A 2
JEFYIRZAEE B3 TR A, X5 2R EVIE AR B B NS 5 AR T4 Y s Z R A
VELH T IRER SRR R ZAEPE | MR P 23 A ERAE R 20R WDGIR A S R0 A5 1 55
DIfe , BRI AR T YRR 2 Bl A T RS, (AR B B AN RN 2 R R A AN TR R EE A AR A Y i
W 10 2 S R s T i Ut D AL 9 A AR R B B T, I {68 0 2 Dl A0 14 22 B 08 ) 5 A i sl i 1
TR Z B 554 ) | e 2 BT BESiRE N Re ) R A LB A S B Rh Z R A AR X R
W)L A S5 DX RE BRI R S LR 8 S5 AN BB 11 SR PRIE A7 31, HR 0 X AN 2 i XA 1k A i 3y, i sl
EFFHEET [ ORI R HOAS LLOR P ITRT R 2R PEAR B AR W A el B B 39628, o i b3
TE L, 68 S P P A7 R RS B O B AR T R ERAE A AT T 0 ) MR A P A
NI 2 (AR RO IS TR 0, A MR el - SR o0 i iy, B S 3, & A 5
e IR IR 2 A AR IR R (5 BV T AR PR SR O S BT S A b M i AR ) , AR R A7
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