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Abstract; Interactive effects exist among soil, vegetation, hydrology and climate in wetland areas, affecting the
charateristics of wetland ecosystems. Wetland soil is usually a product of long-term interactions between ecological
environment factors and plays a vital role in preserving the regional ecological balance. The factors that influencewetland
vegetation include biological and abiological variables, which soil of abiological variable has the most profound effect on

wetland plant growth. Relationships between wetland plants and soil have always been a hot topic in ecology and also form
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the basis for plant population niches research. Based on a sample plot-species matrix of Importance Value (IV) of 20
species at 19 sampling plots in the Chayegang marshland of the Poyang Lake region near Henghu farm, we used the Ward
cluster method of hierarchical clustering to divide the plants in the study area into 3 community types-Com. Carex
cinerascens, Com. Phalaris arundinacea and Com. Triarrhena lutarioriparia. Spearman rank correlations results revealed
that, when considering biodiversity indices ( Shannon Wiener diversity index H', species richness index S and Pielou
evenness index J) and soil factors (soil pH, electrical conductivity, moisture and organic matter) , there were significant
positive correlations (P<0.05) between H' and soil pH, and highly significant positive correlations ( P<0.01) between S
and soil pH; However, there were significant negative correlations ( P<0.05) between H' and soil organic matter and highly
significant negative correlations ( P<0.01) between S and soil organic matter. However, the Pielou evenness index J had no
discernible correlation with soil factors. The relationships of plant species distribution with soil pH, electrical conductivity,
moisture and organic matter were assessed using redundancy analysis (RDA) ; Results revealed significant relationships of
plant distribution with soil pH and soil organic matter (P=0.042 and 0.048) , which were regarded as the key soil factors
that controlled species distribution.As soil pH and organic matter were determined to be the principal environmental factors
that had a considerable influence on plant species distribution, both were divided into 10 gradient levelsto analyze the plant
population niches. The results showed that the dominant species, C. cinerascens and P. arundinacea, had larger niche
breadths, while Veronica peregrina, Nymphodes peltatum, and other specieshad smaller niche breadths. All plant species in
the study area had relatively small niche overlaps on the whole, suggesting that the population niches had obvious

differentiation in soil pH and soil organic matter gradients.
Key Words: typical wetland of the poyang lake region; dry season; plant-soil relationships; population niches
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Table 1 Survey of 20 species of wetland plant in Chayegang marshland near Henghu farm

S5 Wb AT Y HEH A JTTERE D
Code  Species Biotype Importance value Frequency/ % In-located sample plots
1.2.3.4.5.6,7.8.9,10.11
AL - ci o 0. 24 123.4.5.6.7.8.9.10, N
1 WAL EE B ( Carex cinerascens) AR AR 0—0.86 94.74 12 13.14.15.17.18 .19
2 JK H# K% ( Cardamine lyrata) LR 0—0.17 42.11 1.2345.8.9.16
3 Hi5 (Artemisia selengensis) AR AR 0—0.74 42.11 1.5.6.12.13.15.17.,19
1.,2.3.4,5.7.8,9,10.11
. . . g e Caes me0e 0 12.3.4.5.7.8.9.10, N
4 BA. ( Phalaris arundinacea) LA R 0—0.64 78.95 12.13.14.16.18
5 Fi3K ( Triarrhena lutarioriparia) EACN-ViN 0—0.74 42.11 2.6.12.13 .14 15.17.19
6 FEXL (Scirpus triqueter) A3 VN 0—0.09 15.79 2.6.12
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H5 Y 6 R M i JRAER:
Code  Species Biotype Importance value  Frequency/%  In-located sample plots

7 NIZE2£3£ ( Eleocharis valleculosa) ZAEERAR 0—0.07 10.53 4.16

8 ¥ KR ( Cynodon dactylon) LA RIA 0—0.34 5.26 5

9 TESES R ( Cyperus michelianus) —AEAE R 0—0.02 10.53 5.16

10 455 ( Eleusine indica) —AEAEROR 0—0.08 5.26 5

11 I~ M3 (Rorippa cantoniensis) — AR R 0—0.04 10.53 5.16

12 FEHEE (Lapsana apogonoides) — AR AR RO 0—0.01 5.26 10

13 72 ( Phragmites australis) SRR 0—0.48 10.53 11,13

14 JKi#P (Eichhornia crassipes) AR 0—0.01 5.26 11

15 28 M ( Zizania latifolia) SRR 0—0.06 5.26 14

16 @A ¥ (Hemarthria compressa) AR 0—0.04 5.26 15

17 BURETE(Veronica peregrina) —AFAE AR 0—0.05 5.26 16

18 A5 ( Rumex acetosa) ZARRUA 0—0.03 5.26 16

19 B H-( Xanthium strumarium ) — AR R 0—0.10 5.26 16

20 7532 ( Nymphoides peltata)) ZARRUA 0—0.01 5.26 16
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Fig.2 Clustering dendrogram of 19 sample plots in Chayegang marshland near Henghu farm
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FIES K E SM B 5% SC AT B3 ¥R Shannon-Wiener ZAEVEFS KL H' 5 11 pH (HE B F EMHR, 5
T AL SOM & 2 TUAR G I L8 Bk it SM L FLF: 38 SCBREE 1% L RZ M AN B i ; Pielou ¥5) BEFE 4K J
5 4 Fh 3 R Z A AH G PR A A 1) B K

Fz2 19 MM Ward FEXISERE 3 MBS RBMR
Table 2 Results of Ward clustering of 19 sample plots and surveys of 3 community types

JIt RE b e A3 A e 7 .
s gt . Pl S AR " . -
ek ot POSFRERIGEI gy oy RE IO 5 A
; . Dominant species and . . e
Community types Sample plots included and - Companion species Biodiversity indices'ranges
elevation range ranee
" A, 1.,2.3.,4.5.7.8.9.10, . R I, s H AT 0.22—0.69 ZH];
RACH AR GHIAS TS i WG T w gk okmeoks, L] 022 09 A1
. ~ N N o Im o RS ke b Sy . - Y. H
Com.Carex cinerascens 13.80m—15.45m 0.21—0.8 Z [i] PSSR S (T 2—8 i
e e e - . o s oo e H'T0.33—0.55 Z )5
WS 14,16, FEAT w WEEEY il g Mg T 0T 08 =
Com. Phalaris arundinacea 14.33m—14.69m Z[i] 0.61—0.64 3 e P R R A e o
S {2y 4—11
[IRIRiRES . H'TEHIH 0.29—0.47;
6.15.17.19, E#E ik, BT 0.53— b e e i~
Com. 5 14.60m15 ;ff”ﬁl zﬁfffrfﬁ“ r WACHERE B FERSE I AT 0.61—0.79 [l
Triarrhena lutarioriparia ’ ’ ’ SATF 3—4 ZIH]
®3 PMsEEERSIERFZENEXE
Table 3 Correlations between species biodiversity indices and soil factors
Wb ZHEFEEL Biodiversity indices SM/ % SC/ (us/cm) pH SOM/ (g/kg)
S -0.272 -0.041 0.677 " -0.685""
H' -0.129 -0.014 0.491* -0.569 "
J -0.118 -0.263 -0.258 0.054

s fE 0.01 /K EW BEAE, = 78 0.05 KF | WM&

2.3 YW S HER TR

XIS DX - R B DA -+ 338 RO B EA T RDA A0 Mr 2 SR L3R 4 &1 3, sumiih A 5 L3
THHEME M B F] 0.74 F1 0.52, BB 20 ik F] 96.1% , e K T— BRI 409%™ LA HEF 45 B2 5
PRI, 3R FA A ik SRR i Sk IE L BE AR A I R - X b 43 A 5 T 1 R B % R
o, GEBHRZ AR A 5 S22 /0N Sk % 2k 5 HE 7 il ) e A AR 3R 13 R 7 S5 HE Pl i A DG | e A /DR G 1
1R s R AR 3 ] W3 pH {H5 A DL RN AT 523K . Monte Carol B4 46 55 b 715 AW 1 1
pHE(F=2.76,P=0.042) . T3EAHLT (F=2.57,P=0.048) il T B ZEEL R4 910 42.4% 36.4% ,
HE—AESE T A AU 38 pH (B35 0 58 X R 9 Fh o3 A 1 OB D7, b4, A RDA HEFP &I - m]
DIE i Ward 23300 73 1 3 BV S AU HAG 880y WY 1) 0413 9 LRI ALRR

*4 RDAHIFEZER
Table 4 Results of RDA ordination

GETRFE(H Statistic Al 1 Axisl il 2 Axis2 fih 3 Axis3 fih 4 Axis4
FHIEMRE Eigenvalue 0.273 0.042 0.010 0.003
YyRh- PRI OC R KL

Correlation coefficient between species and 0.736 0.523 0.369 0.209

environment factors

LIuEINEPSENE SAh

Cumulated contribution to species-environment relations

83.1 96.1 99.1 100.0
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®5 LTEpHEMHINRKENS
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HIRAHIR

15
17

o
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Table 5 Delimitations for gradient levels of soil pH and soil organic matter

1.0

T BE K- +3E pH THEDLT (g/ke) T FE KSR +4 pH THEEWLT/ (g/ke)
Gradient levels Soil pH Soil organic matter Gradient levels Soil pH Soil organic matter
1 4.520—4.613 1.350—1.863 2 4.613—4.706 1.863—2.376
3 4.706—4.799 2.376—2.889 4 4.799—4.892 2.889—3.402
5 4.892—4.985 3.402—3.915 6 4.985—5.078 3.915—4.428
7 5.078—5.171 4.428—4.941 8 5.171—5.264 4.941—5.454
9 5.264—15.357 5.454—5.967 10 5.357—5.450 5.967—6.480

2,42 PIFh IR TR T YR AR S S

FHAS(4) TH 38 pH (B B3 AL PN A0 S A R AR S 0 S A R R 7 (a0 T4
FEAET =) o AR T AR T 0 pH HERRE AESA EEEE T 0.9 MR ATA 34 X5, S g
17.89% ; A= ST EHB(EHAN T 0.5-0.9 ZBIFPIFI XA 16 XF, & BER 8.42% ; /N T2T 0.5 P F A 140
Xt 5 B 73.69% , Herb A S EEE N 0 IR 60 XF, 5 AU 31.58% , AT AT X 25 2
[ AR BB, BARAESMERES T 0.9 BRI 5 15% DL L, {5 & $e 4k 25000 2 A T 75 X
[ii] — AN FE i 518 WL AR AR AL, BRI SE X PR AE 38 pH (ER6E B A BN ™ &, fE+
HEAYURHEE T YRS ESIE NS 15 pH (EFE R F 250, 28Wsh 2z A S ESEEN, A
22 R AE SN ESE KT 0.9, 5 BEY 11.58% ;0 F 0.5-0.9 Z [ AYIFXTH 24 XF, b 8501 12.63% 5 /)
TEETF 0.5 PRI B3 144 X5, 5 BB 75.79% , Herp AR EE N 0 IR A 82 X, i A
43.16% ., [FIREULIAAE H 38 HLTRE B T 0 il 30 T B i A= i 401k
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Table 6 Ecological niche breadths of 20 plant species in the environmental gradients of soil pH and organic matter

PR RSB BE T b A A AL T8 B PARDEREAR B W A 25 0 58 B
e Species niche breadths e Species niche breadths
Yy — o I o o o
Species code + 4% pH {EERE ii%éﬁf}lﬁﬁ)r}fﬂ}{ Species code + 35 pH {E BB iﬁ%ﬁﬂﬁﬂ»ﬂ)}{
) . Soil organic matter . . Soil organic matter
Soil pH gradient . Soil pH gradient .
gradlent gradlenl
1 7.24 8.86 2 2.30 2.98
3 2.41 3.90 4 5.19 8.01
5 3.39 4.13 6 2.57 2.50
7 1.49 1.73 8 1.00 1.00
9 1.64 1.88 10 1.00 1.00
11 1.26 1.43 12 1.00 1.00
13 1.00 1.43 14 1.00 1.00
15 1.00 1.00 16 1.00 1.00
17 1.00 1.00 18 1.00 1.00
19 1.00 1.00 20 1.00 1.00

RPHEYH SR 1

R7T TEHE(AL=/A)RIEANR(ET=/A) MEHEETHHESKLES

Table 7 Species niche overlaps in the environmental gradients of soil pH ( upper right triangle) and soil organic matter ( bottom left triangle )

4i'5 Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 0.64 030 072 042 057 020 036 023 036 016 052 035 035 020 0.11 0.11 0.11 0.11 0.11
2 0.51 0.25 040 0.08 0.20 027 0.62 032 0.62 020 0.77 0.00 000 0.00 0.12 0.12 0.12 0.12 0.12
3 0.39 038 034 0.64 021 097 021 09 021 09 0.00 022 022 000 09 094 094 0.94 0.94
4 0.85 0.51 0.65 028 032 032 026 034 026 030 026 0.12 0.12 076 026 026 026 0.26 0.26
5 042 0.14 0.61 0.40 033 051 0.02 050 002 052 000 013 0.13 0.06 052 052 052 052 0.52
6 0.49 024 028 030 035 0.08 032 0.11 032 0.04 000 045 045 0.00 0.00 0.00 0.00 0.00 0.00
7 0.17 0.46 089 0.53  0.40 0.00 025 1.00 025 099 0.00 0.01 0.00 0.00 0.97 097 0.97 097 0.97
8 0.27 0.85 029 027 0.00 0.00 0.40 0.34 0.00 0.13 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.20 0.56 088 0.54 038 0.00 0.99 0.52 0.34 098 0.00 0.00 0.00 0.00 094 094 0.94 094 0.94
10 027 0.85 029 027 0.00 0.00 040 1.00 0.52 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.13 032 089 0.51 043 0.00 098 022 095 022 0.00 0.00 0.00 0.00 099 0.99 099 0.99 0.99
12 0.37 0.00 0.00 023 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.41 0.00 0.04 0.31 006 0.00 0.00 0.00 0.00 0.00 0.00 0.98 0.00 0.01 0.00 0.00 0.00 0.00 0.00
14 0.37 0.00 0.00 023 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.98 0.00 0.00 0.00 0.00 0.00 0.00
15 0.22 0.00 0.18 0.38 027 0.00 0.00 0.00 0.00 0.00 0.00 0.00 022 0.00 0.00 0.00 0.00 0.00 0.00
16 022 0.00 0.18 038 027 0.00 0.00 0.00 0.00 0.00 0.00 000 022 0.00 1.00 0.00 1.00 1.00 1.00
17 0.07 0.14 0.8 046 044 000 092 0.00 0.86 0.00 0.98 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00
18 0.07 0.14 0.8 046 044 000 092 0.00 0.86 0.00 098 0.00 0.00 000 0.00 0.00 1.00 1.00 1.00
19 0.07 0.14 0.85 046 044 000 092 0.00 0.86 0.00 098 0.0 0.00 0.00 0.00 0.00 1.00 1.00 1.00
20 0.07 0.14 0.85 046 044 000 092 0.00 0.86 0.00 0.98 0.00 0.00 000 000 000 1.00 1.00 1.00

TR SRE 1

3 WiRESR

(1) A= 356P5 5 200 B I8 10 e L 90 4 37 255 U B AL ) PR R G R

5T XA Shannon-Wiener ZHEPEFEEL B/ S W Fh 4= 5 BEHG 5k S 5 138 pH A 5 5 35 R i 28 1E AH G OC
%, Dupré 257 Fl1 Schuster 252 BF 5% K BR, 76 IR BR 1 + b A4 2 REVEFE 805 4 pH (B 52 A0 4 (1) B 56
P HIEEA T pH=5—6 nyiatE +3Erh . AWF5ERMI, 2 145 pH (HAE 2—8 Z[aln, YAh 5 iR E 5 =
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WHEA R BRI R T YT AR 8 — SR I LM A OG5 A T I (8 A7 T i )
RLRAETAE  ARBFFEH 19 D HEHb 3 pH A T 4.52—5.45 Z 0], b TR, 88 pH {5 H' .S
FERME 4, 78 pH=5.25 Z 7], & R R K B A IEME, KT 5.25 BF 0 FF46 T R, W (E AL T pH=5.25
Ak, 5 Dupré Ml Schuster 5 AT 4516 —3, MWEIFIETTLIA 3 pH 5 S Z [ B IEM R LR,
S5l B RAY G, AN, AR5 A PR R S A Y Shannon-Wiener ZFEVEFEEL H' WP - &
JEFEE S BB LI T AR KOS AR b 32 1 HESR o R 2, L TR I 22 R R 25 Sk 2 S B A ) )
MR AL, YR ZREE S LA HLBUR REBONE 2, AR H TS B AR A e AR, 25
SRR T R XA AR SO B A A 40 22 o+ S ML ) S s, & 30 A LR e 285 i 5
SHEARBEAEARZ Y Z R8O 8 B AR, TSR B Z R, WA PRSI R
JE SR P - e SR S BRI S AR ARG AR A WL S5 M%) Shannon-Wiener ZRE MRS 1Y
B YrRh 4w BEAR AL S 5 R B SO OGO R X S I AR A U R EL PG A i SR AR A ) 2 e
TSRO P A AR B — 2, S HR N, FE RN X — 4 b 2K 8K (4 A—
9 1), 3 o mil S MR 2% | b B8 SR B K AR AR X B RS R RIER B A LS B
e AN TAE ) SR SO0 T eV TP A e AR B 3 T o 2 R v R D0 3 Al R A 22 B AR 255
Ak AR s, A A AR ORI S AR ) R 2 I SR OT R SRR AR AR D 2
BN Ho— SR BRI 5 BRI IR AE . P T R 3R B 2 AR PR

070 |- 0 2k
% s
;BEE 0.60 [~ o _qg 10 —
#H2 £
% 8 050 g 8r
53 0 ° S
2y £
E 8 040 - o o % 6~
= ° =
=)
¥ . E
= | .
s = 0.30 4 o o o oo ®
Z 2 i
75} oo -] -]
0.20 2+ o o
1 1 | | 1 1 1 1 1 |
4.50 4.75 5.00 5.25 5.50 4.50 4.75 5.00 5.25 5.50

1 3pH Soil pH

B 4 #%h Shannon-Wiener S EIEH H' (£) RYMEEEEH S(A)SLEpHEXZR
Fig.4 Relationships of H'and soil pH,S and soil pH

(2) S DA -5 7808 P 0 288 e 980 4 7 285 Y8 m AL D T o 20 A B9 50 R

RDA HEF S5 R R i 5 XA D) R o A 5 A HLIR | 48 pH (B2 18] ¢ R %00, B8 3 R MK
PRI A A BRRE R T AP L A A E AR IR |, 2K MR, B 9 A ITRIE K K A AT A
GE TR B S R RGE T S BOL R S AR R A DL i KA R RO v
AHUT A F =% 2Z ), A RDA HEP BT DU WA . X 5 B RI1AE R CCA HET 45 7 36 BH ) X
SRR S S IREE R 0GR 2 AR — B, B A R RO E 19 M A YT 4 A A8 T S R
VE RIS DX 3, FR 5% 1 b+ S9 DRF- X AB 4% 4370 (R 52 0, CCA HEY 23 A 45 8 & 1L+ 338 pH. {8 A 4 il B 52 DX ) ol
IR E BN R E— D UESE T AT AIE . AW P S KR I A R Y Rl A ) S T, X 5 2
B AR L SR TR R DGR ST IS5 TR R[], T BE S A 9T X IR B /N 6

(3) F&T R MBI T DXAR P )T 73 A O B - JE DR B0 2 1 vt 2 S AL F 5T

R ST E XA PR 23 A e o W P 4 pH (L LA LR BT I 20 %0 23 10 BRI, 54T
PR AR S OLIE ST, AH U AR PRI (0 B L35 ) DA b B2 )RR AR 2 IE 5, DR RE A i 1 ol X 2 358 B LA A1)
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FHRET) , BB WA FELE R T A ALY A58 2 S A - R B 1 I b 22 5 5 B B A 25 0 B 32 o
PEATPLL , H A I IRAL 225K 94.74% BB RN 78.95% , Kt A A7 S N M iy , 7 A 9% P A VR P K 5 A
2T A H WeRE B AR A 90 B Ay 1, LA DX A 431 8 % o (B B4 AT, xR BRI 10 ) T RE ) 581
BRI e Bk WA -39 DXL 7B B T AL R A A 57 58 B S A — BUE A7 22 5, QB A -3 pHL (B % 1384
BLBTPREE A6 BE T AR S AL RE 705 5.19 F1 8.01  AH 28T, 2 BN AN [) P58 1A -1 1) 2 8] 1) FH R 1 ik 1y 14
AGE4AHIA

AN TRV RS ) — T BT PR RS 1R A RE 2 S BUE S AL B, AR AL S (BRI F R 55 U5 A4 A1)
5 2R AR B X P TR A — 80 i 22 28 S, AN 9 R B A -+ 3R B B T IR AL 45 5 i
B 2 R (AR, AR AR T T ) A A R A AR, X B IR A A O AR, W A ) 2 7 A
s MW B 225 ( Eleocharis valleculosa ) S5 FEE 301 13 pH {8 M H A HURASE FAESMNESHEE N0, R
BT A BE 1) 22 S R B o A3 S i e B B X 4% 11 AR A7 R 8 S EL O3 I DX I8l 8 B A AR ) [l —
Py RRIAE A PRIERE R AR S FE B (R 2t B R 22 0, 3 SR T R A P B¢ 0805 U 2Rk DA SR 7
IR RIS HEDT | B XRS5 P S5 4 4 pHL (BB T 2R 2507 1 & (H 35 5 0.98 1Y [ i 78 + 48 BT
FERE N A BB 0, RUI DRI — D IRGERE BT A A AL & AR T — DB T &R
AL B A Z ) A A e R PR B S S D R B] 5 A FE BT IRA ] B BGR RCR . ARSI K
PR AL T8 B2 R Wy A 5 HA YRR e A T AR S AL E & I P SR DR 1 BE R AL R A R RS HoA
Wb 2 (8] A= 25 AL A BB, WLk SEp ARt 6 IR A ) T RE B0 TEA IR X RE RN 2 P L2 AT Z T,
PR ZSA B BE B/ N IR 55 H A P o 22 ) 2B 2SR B (S — s /N AN 3 BILSORE BE R T
(Rorippa cantoniensis) 5 WRFFLAE AL SEEEY N 1, AR HEMER T 0.98, JEH TG 5YF B & A4
RV G, T MR 5 W R FORE AR = ELJR T B s iR e, I8 A ok B v e B 8 i A AT E IR A B R
R R S8 X L 5 I )R T, b RN , X PR R T AR, S B A S S A
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