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Using canonical correspondence analysis (CCA ), the authors studied the relationship between wetland
vegetation distribution and environment factors in the Yellow River Delta; and found out that the key factors
affecting wetland vegetation distribution were water depth and salinity - And then, by using the spatial pattern
analysis method —spatial point pattern analysis (SPPA ), the authors studied the different changing rules of
spatial distribution pattern of Chinese tamarisk —a major shrub community in the Yellow River Delta; in
different water depth gradients- When the water table depth was lower than 0 em. the spatial distribution of
Chinese tamarisk showed a cluster distribution pattern at the 0—6 m spatial scale, and it was related with
environment conditions- Spatial distribution patterns varied at different water table depth. When the spatial
scale changed the water depth changing affected the spatial distribution of Chinese tamarisk greatly. This
demonstrates the ecological suitability of Chinese tamarisk in response to water table depth-

Key words

Yellow River Delta; Chinese tamarisk : environment gradient ; spatial pattern: wetland

B A 252 5N BRI 25 2 b B 2R Kot
V6] L A HEE A 3 K TR0 A M BV A S v
IS R % SRR, B S B AR B 7 /S 1] A
FB RE R VLM S AR A BE A 1 A 25 0 2 R
IR I 9 22 (B A T8 R i 7 TR0 R 7l
SR MO LB 2 ) 4 A SR TR T4 T AR
HEAZ | FBEAS )5 A R S B SRR R

RS H #8 . 2008-03-04

hitp [ - bjfujournal - en hitp . //journal -bjfu-edu-cn

B Y E S Mo R P A A A7 0 A K 1 SR 1 S
TG A A 253 Y e o, R, — ELAR Rk
W S, BEREE BRI R e R & LR
FIERrx Lot R Bl AR A KSR
ENFREH A ST KT A R A A KR
FHCFRER ANy 1 W 4 SR AL SR, {HL 55 2 A G 1Y
WUBBRFFFE8 /0, R B2 LK 43 S 2 BEFRBE R T3

HETE <073 [ E SILATTH (20060B103303) o 1k 5 Bh% M4 ¥ B3 F (20070410471 (55 [ SR B4 H 4051 H (40571149
B R L. EEHIIO AR, i, 010-58805053  Email ssurenxd@gmail -com ik, 100875 L350 A2 SRS 24



30 i x

ol K

¥R

CORLE

KR H A 23 ) 53 A e O T s s e
TR 23 (6 Ry 73 AT 75 vh ) S 2 A 5 v
[B] &5 #% J5) 43 AT 75 15 (Spatial point pattern analysis
(SPPA) ) » REBS MR DR AN [m] B 558 66 B2 I~ i b A 40 725 1)
Sy A SRR R R LR

R X IR 28 1] = A N T e 20 g X3
AL TR AR I (AR IR TR ) B85, iz
JUXT Y 73 A (Canonical Correspondence Analysis, CCA )
D715 S s = A N AR 73 AT SR A
Z IR 2 - SR G HR I M AE W 40 AT 5 K R A
IR IR - 5 KIRBE AR 2 TR A K R s s =8
] 58 Ry AT 7 48 7R B ( Tamarix chinensis ) %3 [8]
oAk R AL i R AR s 73 TS [ BB B T
PRI [A) 3 ArAg R . BEITT 48 78 KR AR A X B
23 [ AT R AR R 2, O 5 B W A= 25 /R KL
B2 R e R T
U g KRR ST
L1 FRXHR

B = A B R AR X (NST7 40" ~38°
10", E118°41' ~119°16' YHLAL L ZR A AR T BTN
1AL, ST AR 153 000 ', 2 L AR #3117 12
HHE S RGN G 5200 TIRA A R R IX,
JR Wz T 2R KB PR e DU 2Ry B G BRFE 2 W

72
73
-t

..... e
_(‘.’ \.r...- ,.__.\
N N
R ;
‘N
\
\ TR
=N
\

MR, PR 12.1°C, TFE I 196 d. 47
WK 551.6 mm, SFHZE A RNy 1 962 mm, B =
FN T ZEAE YA 7 ( Phragmites communis ) FEM]
H 3 ( Imperata cylindrica) | J& 5% ( Aeluropus littoralis
var. sinensis ) \ABRIE ( Suaeda heteroptera) 55, HH 7T
2 BN SSRE S AT
1.2 FERE

VAR b ASTE LU 2R 48 B T = A N DR A B iy
FEIXIH(IE L), TS5 X B 20 At (CCA) f A
214 B 50 m X050 m, FEANFEHLBEALE A #F 10
AN, (812 AT I BEAE T B SHG R
SAEY TS MY AL AR 2 (L
® 1), BALZE = ANME— B AR, IR
DRI == () AT A R BT E. BT
KA N TH K TR S EREAbk & KB
TG R SIS RIS T E 2R Ny eAs SCike
P O SR LIS 5 e SEEMIAMR BLE
PAABFRE R R ARARE I BE B8 (m) B2 3RR. [AI B
L FRETR AL
1.3 BAREM R ST %E

JKIE (WD) bR Rz . pH FIAE 520 pH 242 .
HhJE (S) AAEHHEER B E A A LB (SOM) F 4%
RRA IR AR IR AL i a0 (TN) FI AR Bl | 4x
(TP) I SRR HRIRTS K R TR Na U

0 45

90 135 180km

L WXL Kk gt bt

FIGURE 1 Location of study area and experiment site
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FIGURE 2 Sketch map of environmental gradients
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TABLE 1  Abundance of vegetation in each sample plot
FEHh sl s2 s3 s4 ) s6 s7 s8 s9 510 s11 sl2 513 sl4 s15
yfl 0 0 0 0 0 0 0 0 0 0 0 4 1
yt2 1 0 0 0 0 0 0 0 0 0 0 3 1
vi3 1 0 0 4 0 0 0 0 0 0 0 0 0
yfd 0 1 2 1 0 0 1 0 0 0 0 0 0 0 0
yE5 0 0 ) 0 0 0 0 0 0 0 0 0 0 0 0
yf6 0 1 4 0 0 0 0 0 0 0 0 0 0 0 0
yE7 1 1 0 1 0 0 2 0 0 0 0 0 0 0
¥8 0 1 2 2 0 0 0 0 0 0 0 0 0 0
yf9 0 4 1 0 0 0 0 0 0 0 0 0 0 0 0
yf10 0 1 0 0 0 0 4 0 0 0 0 0 0 0 0
yf1l 0 1 0 0 0 0 0 4 0 0 0 0 0 0 0
yf12 1 1 0 0 0 0 3 0 0 0 0 0 0 0 0
yf13 2 0 0 0 1 0 0 1 0 0 0 1 0 0 0
yfl14 3 0 0 0 0 0 0 0 0 1 1 0 0 0 0
yf15 3 0 1 0 1 0 0 0 0 0 0 0 0 0 0
yf16 3 0 1 0 1 0 0 0 0 0 0 0 0 0 0
yf17 4 0 0 0 0 0 0 0 0 1 0 0 0 0 0
yf18 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0
yf19 3 0 1 0 0 1 0 0 0 0 0 0 0 0 0
yf20 4 0 0 0 0 0 0 0 1 0 0 0 0 0 0
yf21 3 0 0 0 0 0 0 0 0 0 0 0 1 1 0

HsI NP 2 NMPHIE: o3 MM st NI (Suaeda glauca): s5 3k ( Miscanthus sacchari ) ; 6 Jy 13 s7 28 46 % ML 5L ( Limoninum
bicolor ) ; s8 N AL E (Artemisia annua) 5 s9 FEF K5 ( Glycine sojasieb ) ; s10 24 % 4 fR ( Apocyman venetum) 5 s11 N B AR ( Melilotus suaveolens) ; s12
R 5% BE ( Cynanchum - sibiricum ) ; s13 24 8 B ( Lepiironia rticulate ) s s14 4 4 . 5 ( Ceratophyllum submersum ) s15 YK FE ¥ ( Myriophyllum

spicatum ) ,

®2 KRERFUEE

TABLE 2 Measurement values of the environmental factors in each sample site

. WD/ TP/7 R TN/ﬁ ] s/ SOMJ a -/ K"/ Nl o owmg NH; N/
em  (gkg 1) (akg ) % (gekg’)) (gekg ") (gekg ") (qokg ) (gekg ) (gekg D) (gekg M)
yfl 80.00 0.08 8.90 2.70 0.20 5.76 0.04 0.002 0.017 0.13 0.34 0.07
yf2 150.00 0.17 9.20 2.10 0.30 6.29 0.23 0.001 0.019 0.34 0.09 0.06
yf3 45.00 0.06 8.30 2.60 1.30 6.43 0.23 0.001 0.014 0.28 0.89 0.10
yf4d —120.00 0.08 8.70 2.30 9.20 5.49 1.87 0.001 0.195 0.30 0.35 0.10
¥£5 —70.00 0.07 8.40 2.30 9.90 8.18 1.35 0.042 0.195 0.41 0.28 0.10
yf6 —75.00 0.03 8.80 3.10 12.90 9.63 2.00 0.022 0.344 6.66 5.50 0.09
yf7 —70.00 0.12 8.30 7.10 9.70 8.16 2.21 0.021 0.126 5.88 4.28 0.07
¥i8 —70.00 0.31 9.60 3.00 10.90 6.86 1.69 0.058 0.211 0.86 0.67 0.06
yf9 —85.00 0.25 8.90 0.50 9.30 6.02 1.99 0.068 0.086 1.55 1.33 0.03
yf10 —90.00 0.67 8.70 0.70 12.20 3.02 2.35 0.012 0.240 0.98 0.71 0.01
yf1l —80.00 0.03 8.50 1.00 4.60 16.18 1.75 0.006 0.030 1.58 1.27 0.10
yf12 —100.00 0.07 8.70 1.72 1.30 14.83 0.65 0.003 0.016 0.35 0.43 0.01
yf13 20.00 0.01 7.70 1.59 1.20 3.95 0.42 0.007 0.012 0.50 0.43 0.02
yfl4 25.00 0.02 7.60 1.46 1.70 6.71 0.64 0.004 0.018 0.62 0.99 0.10
yf15 50.00 0.02 8.00 1.33 1.00 3.76 0.02 0.006 0.014 0.38 0.39 0.02
yf16 35.00 0.10 7.30 1.20 1.11 2.59 0.22 0.005 0.012 0.52 0.69 0.03
yf17 45.00 0.01 7.50 1.07 1.20 7.10 0.37 0.007 0.014 1.03 1.23 0.03
yf18 15.00 0.16 7.90 0.94 1.10 5.20 0.50 0.007 0.017 0.52 0.27 0.02
yf19 20.00 0.10 7.80 0.81 1.40 7.52 0.29 0.008 0.012 0.39 0.13 0.02
y20 45.00 0.10 7.10 0.68 1.00 3.28 0.41 0.005 0.011 0.24 0.01 0.02
yf21 41.00 0.20 7.20 0.63 1.30 3.44 0.56 0.006 0.019 0.31 0.22 0.10
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TABLE 3 Correlativity among the environmental factors
TP pH TN s SOM cl K~ Na® Ca”" Mg~ NH; WD
TP 1
pH 0.394 9 1
TN —0.1198 0.309 5 1
S 0.4908 0.5309 0.356 9 1
SOM —0.2969 0.3226 0.1590 0.1021 1
cl 0.4851 0.4880 0.3313 0.9331 0.2561 1
K" 0.3198 0.4535 0.1211 0.6478 0.0301 0.5495 1
Na' 0.4129 0.5193 0.3354 0.9336 0.0463 0.7923 0.476 8 1
CaZ’ —0.0455 0.176 6  0.6415 0.5734 0.2711 0.5832 0.2407  0.567 8 1
Mger —0.1044 0.156 0 0.6151 0.5399 0.278 7 0.5388 0.2096 0.5502 0.9837 1
NH:™ —0.3238 0.3042 0.4328 0.2999 0.3372 0.2843 0.0543 0.3263 0.2583 0.3201 1
WD —0.284 3 —0.3520 —0.1750 —0.779 0 —0.422 0 —0.8421 —0.467 6 —0.6505 —0.371 7 —0.350 7 —0.162 8 1
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TABLE 4 Correlative coefficients of environmental
factors with vegetation types and the compositor

axis of environmental factors

YT AT
S5 LHEREE %2 HUTAL % LHOTRL 5 2 HERE
TP —0.343 6 —0.110 6 —0.348 7 —0.115 4
pH —0.341 9 0.437 2 —0.347 0 0.456 2
TN —0.1519 0.288 2 —0.154 1 0.300 7
S —0.806 7 0.350 7 —0.818 6 0.365 9
SOM —0.369 3 —0.159 8 —0.374 8 —0.166 7
cl —0.848 6 0.080 9 —0.861 2 0.084 4
K’ —0.530 2 0.460 0 —0.538 1 0.480 1
Na® —0.674 7 0.4802  —0.6847 0.510 4
CaZt —0.4155 0.143 0 —0.421 6 0.149 3
Mgz+ —0.3910 0.149 9 —0.396 8 0.156 5
NH, N —0.0553 0.389 6 —0.056 1 0.406 5
WD 0.928 4 0.031 2 0.942 2 0.032 6
RO EYHFHSIMERFHE R
TABLE 5  Correlativity of vegetation compositor
axis and that of environmental factors
A R F
9 LHEER SR 2 HTA S5 L HET R 5 2 HErh
mRE
55 Ll
*
%ﬁzﬁﬁg’; " —0.004 7 1
%Hlt?jj??;fh 0.985 4 0 1
gzii;{[fﬁiﬂi 0 0.958 3 0 1
ARG R 734, BT = F YNNGt X3 A 4 A

IS K AR Gl Na K R THEIE
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AT B = A8 X 35 o A A 0 A R B R
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