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WE: N T LI R A 2 R R 7, BT B HhIX 9 KIEH IS AR 18 MFEH N X %, 18 7 Z 4T
HIEITUAR I HT(RDA) HLIEXT L3 HT(CCAY R 40 AT W2 AEE S 3 D T (8] (AR O PEREAT 20 BT . &5 RGNS, T X
HIEHAEY) 312 B, RJE 90 Bl 198 J&, LAIARAFHGramineae). 5E FH(Cyperaceae). % FH(Compositae)S AL ARL . FAFH
WA, 5 79.17%. TS VPN G AR, T R R R R ISR S KT R . RDA HEFF 43T 45 R 3 B g D 0t
WY ZFEVE B TR b2 LIA L. &R, 2. 28, A CCA HE/F 45 R R W LR 5E N 7 g Hh 2 A Y)
BIE DA LM R T pH. HRE . AR . Kk, BHAES RS RS REFE AR AMES, EHES LR
BT 2 R R AR A, @RI s R . BRI 2 AEE . BEVE 4 AN g8 S At R CHAH LR RAZ BT 28 A
R JEE R B 2

REEW IRMEY): EYMZR DIERT T
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Relationship Between Plant Diversity and Soil Factors of Typical Wetland
Types in Guangfo Area

. . . . . *
HUANG Yan'?, PANG Xingchen!=, CHEN Jingfeng!, WANG Lihui', WU Yongbin'
(1. College of Forestry and Landscape Architecture, South China Historical Trail Plant Resources Research Center, South China Agricultural University,
Guangzhou 510642, China; 2. Meizhou Jianxin Senzhilin Investment Development Co., Ltd, Meizhou 514000, Guangdong, China; 3. Shenzhen Nongke Group

Co., Ltd, Shenzhen 518000, Guangdong, China)

Abstract: In order to understand the main factors of soil affecting wetland plant diversity, 18 sample plots were
selected from 9 wetland types in Guangfo area. The wetland community species composition, plant diversity and
soil factors were studied through field work and laboratory experiment. Furthermore, the correlations among
community distribution, plant diversity and soil factors were analyzed by variance, canonical redundancy analysis
(RDA) and canonical correspondence analysis (CCA). The results showed that there were 312 wetland species,
belonging to 90 families and 198 genera, with Gramineae, Cyperaceae and Compositae as the dominant families.
In addition, herbs are the most abundant in wetland plants, accounting for 79.17%. The principal component
analysis showed that the level of soil nutrients in offshore and coastal wetlands was high. Moreover, the RDA

analysis showed that soil factors with a great impact on plant diversity were soil organic matter, total nitrogen,
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total phosphorus, total potassium and alkali hydrolyzable nitrogen. From CCA, the main influencing factors of

soil environmental factors on wetland herb community distribution are pH, available potassiumand available

phosphorus. In conclusion, wetland ecosystem was more complex and fragile than terrestrial ecosystem, and the

relationship between plant community and soil environmental factors was also more complex. The species

distribution pattern, community diversity, community structure, soil conditions and their relationship of wetland

vegetation are more obviously affected by the human disturbance.

Key words: Wetland plant; Plant diversity; Soil factor; Guangzhou and Foshan
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1 FERLAT v
1.1 B X AR

A TR B L 7y RO T XA, U 2 S
TR AT X, EFmRmREm, &

BARE TN TN AR, T RE b
W, BRI =AM, SEIRERIINEL, L
RikE] 86.34%, TIHUEAHAN 7 434.40 km®P,
it Ak 7 AR R R, AT AR 3 797.72 km?, %
JEER = 7K RIS, DUTHERK, DA R oA 300,

1.2 FHhitE

UM AE 3 KWE R 11 g, o
= AIMYD IV B 2 5 e 5 i R T AR s B
T =00, T L R SRR 32 BN, MO
Pt 2 B S AR R BT T 9 AN R BNE HE 13 A
FEHL, SAMEMSILTIEE 5 Mt TR A, St
18 MFEHL(ER 1) FAFEHLEE 3 4> 20 mx20 m #
77, BAEETALE 4 D 10 mx 10 m FFAFETT . 4 4
S5mx5m FHERFESF 44 2 mx2 m [EARFET .
XTTVRFRRE L, SREREA T R AL, E 1 %K
N 120 m [RET, RS 10 m W E 1A 2mx2 m )
FETT, S 12 NEETT .

1.3 IR SREN ST

FEAEAS 20 mx20 m B Py R A s BUREVE R
IR, REIR G RIZ(0~25 em) TFE, 548 1 kg,
e S S T X T I L9 = e - PN = e
[A] S0 S AG 3 b . TR S E S X
T . WS BIBRARE, SR YA AR g
FEdh . HIERFHbR LI (b N RILAIE ML+
BATARAEY w1 AT E (R 2).

14 BEmmIGE o

HRYEAE T B v AR A, [RINR A H
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Table 1 Informations of 18 sample plots
e Hi X 3K Z% (B) 4E N bR
No. Location District Longitude Latitude Wetland type
1 YRR R DB Liangkou of Liuxi River JIN T MALIX Conghua District, Guangzhou 113°43'45"  23°44'30" J[Ji River
2 =YK Sankeng Reservoir JJHTHFEERIX Huadu District, Guangzhou  113°3'53"  23°27'41"  Fgy§ Reservoir pond
3 IR H =B Baiyun of Liuxi River J~MMTH E =X Baiyun District, Guangzhou ~ 113°1526”  23°17'8”  Ji[i River
4 2 PR A Hezhizhou Wetland Park M T343RIX Zengcheng District, Guangzhou 113°49'56"  23°15'5"  Ju[ii River
5 MEREARE Arboretum in SCAU J7JNTi K[ [X Tianhe District, Guangzhou — 113°2122"  23°9'30"  FE#ji Reservoir pond
6 EEHRIBHIEAK Fruit forest in JINT#ERIX Haizhu District, Guangzhou — 113°20°1"  23°4'37" A\ T 473th Constructed
Haizhu Wetland National Park compound wetland
7 faP  Shengyu Island JoMI T X Huangpu District, Guangzhou 113°27'7" 23°5'9" Wz T RiR
Floodplain wetland
8  HifiiiE Qian Water Channel JINT P4 X. Huangpu District, Guangzhou 113°27'4"  23°513"  J#[[1 Estuarine
9 Wi/KIE Shawan Waterway JINTF H X Panyu District, Guangzhou ~ 113°32'43"  22°51'4"  Ji] [1 Estuarine
10 Jeydb sy F=MI TR 7P [X Nansha District, Guangzhou — 113°35'7"  22°3824" i) £h /K 5
North cape of Longxue Island Intertidal saline swamp
11 Je/ Longxue Island JINTi B P IX Nansha District, Guangzhou — 113°35'11"  22°42'55"  /Kp3%5¢3% Aquaculture farm
12 Eg¥b+if 10" Chung, Nansha JJNTi R ¥ IX Nansha District, Guangzhou — 113°3424"  22°40'13" A\ T.ji] Artificial river
13 ®g¥bidh Nansha Wetland JTMITi B YPIX Nansha District, Guangzhou  113°38'7"  22°36'48" Z[ ik Mangrove
14 470 54 Beach of Jinsha Island #1115 B9 [X. Nanhai District, Foshan 112°58'44"  23°0'51"  Ju[ifi River
15  FiiEHs Wetland of South China Sea 11 T B9 X. Nanhai District, Foshan 112°57'37"  23°4'59"  JA[ifi River
16 47 8 7KA%X Jinsha Island water and soil i1 i B [X Nanhai District, Foshan 112°56'19"  23°7'4"  Ju[ifi River
conservation area
17 ®¥biE Lif Upstream of Nansha Chung 1L T FI¥#FX Nanhai District, Foshan 112°55'9"  23°5'33"  JA% River
18  F¥VE T Downstream of Nansha Chung  f# 1i i B5#[X. Nanhai District, Foshan 112°56'45"  23°1'28"  Jiu[ifi River

R 2 LIRS BRAGIN I v

Table 2 Determination methods of soil chemical indexes

£S5 No. $8#5 Index J571% Method 2% il Reference standard
1 pH HLA HLAT 10 LY /T 1239-1999
2 +3H WU Soil organic matter (SOM) SR A-BR TRV R AT E LY/T 1237-1999
3 4% Total nitrogen (TN) HLEG e S LY/T 1228-1999
4 4= Total phosphorus (TP) WS- EH B BT L Bk LY /T 1232-1999
5 4% Total potassium (TK) BRI - KA E T LY /T 1234-1999
6 TR % Available nitrogen (AN) TARY % LY /T 1229-1999
7 4 %% Available phosphorus (AP) SRR R A LY /T 1233-1999
8 TERE Available potassium (AK) LT B K IEI G ETHE LY/T 1236-1999

FRAAREL /B RS < 100%; ABXTIIRE = (3
VIFR AR / BB 0P BT A < 100%; AR 2 3
J5E = (HEARS Folt (147 B v DT T A/ A 08 A 140 A ) v OB T
F) % 100%; AHXT 76 B2 =GP0 76 52 / B P
MAEE)x100%; S=FETTNIIFIEH; F=(S-1)/
InN; D=1-X P?; H=-Y PiInP;; E=(H)/InS, .,
N AR, PO i IAMAREOS B T
YIRS EL R LA

F R S 0 BB RE R R = 5 BE (Patrick $E40)
BEAT B0 M 25 2 153 40 B R B b = 3R
ATV, F Vegan GLEHTYIRN 2 FEME S A1 5 31
R 7 B M R HE T b, 18 <Gt = i 5 RS

fift TR T 23] - (statistical product service solutions,
SPSS)H#E AT #i ik e it . H3E TU AR 43 #T (redundancy
analysis, RDA)SHLIE X} B 7 HT(canonical correspon-
dence analysis, CCA)#& 2T % % 73 4T (correspondence
analysis, CA) K & MR —FhHEF 7732, XS Rt
HZuklHa g &, &P E S SR T
BEATIRIH, MRRZ JCEAEME . R £
FEVES TR T HIC R, KRR TLIERL K RDA
ST BRI CCA #HT /04T HEFRIAERET] -
YIRS, N1 ikFEaEmH Ry 7 N E R TR E
FA5%] B 73 M7 (detrended correspondence analysis, DCA)
SRR T HIBT, 5 DCA HEFPRT 4 s R ol
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KT 4, 3EF CCA Hiy; #F DCA /T 3 i%E#: RDA
HEF s 3~4 FRoR 2 M 3l . e T4
FRAEA REZmYE, RS RI&Monte Carlo)
VEIHAT BB YRR

2 ERLR T
2.1 {EHEYIA R

AR A LS 5, Sl kY 312 #, SR8
T 90 F} 198 J&, Hr, X HHE4 54 £ 106 J& 150

3 FEHEED 2 R

Table 3 Plant diversity indexes of plots

F, BLFRHREY) 22 B} 75 08 139 B, BT 1R
2 J& 3, BRAHEY 13 B 15 J8 20 Fl o RAFHGra-
mineae) 5 ¥ FLE}H(Cyperaceae) I B N FH, 4
Al 34 A1 31 o AR (Polygonaceae). K E
#l(Araceae). %4 F}(Compositae). % Z F}(Scrophu-
lariaceae) & ¥ 5 Fl (Alismataceae) f # 28 55 A F
W, BIE 164 14, 120 11 F1 11 Fho ARIEFE 3L
T EE 2R S, R 3 L, BLREY)
P BT Mt X AR B VR A R
DI N

FEIR izt IZON R/ T PRz R R
Layer Index Maximum Minimum Average Standard error  Coefficient of variation
TPRE Patrick #§#{ Patrick index (ST) 11.00 0.00 2.940 0 3.702 00 13.703
Tree Simpson % Simpson index (DT) 0.78 0.00 02128 0.300 02 0.090
Shannon-Wiener f§%{ Shannon-Wiener index (HT) 1.82 0.00 0.447 8 0.644 53 0.415
Pielou #4J5) EE 4841 Pielou index (ET) 0.82 0.00 0.249 4 0.323 54 0.105
Margalet $6%{ Margalet index (FT) 227 0.00 0.5450 0.782 89 0.613
HEARZ Patrick 5% Patrick index (SS) 14.00 0.00 3.780 0 4.596 00 21.124
Shrub Simpson %1 Simpson index (DS) 0.90 0.00 03580 0.350 00 0.122
Shannon-Wiener 641 Shannon-Wiener index (HS) 243 0.00 0.743 3 0.811 95 0.659
Pielou %) BE#6 %1 Pielou index (ES) 1.00 0.00 0.449 4 0.413 04 0.171
Margalet 548 Margalet index (FS) 3.63 0.00 0.928 9 1.127 14 1.270
B Patrick $§ % Patrick index (SH) 25.00 4.00 12.220 0 6.726 00 45242
Herb Simpson #§%( Simpson index (DH) 0.92 0.41 0.778 3 0.137 72 0.019
Shannon-Wiener $§4{ Shannon-Wiener index (HH) 2.79 0.81 1.9322 0.584 02 0.341
Pielou ¥ 5] EE#84 Pielou index (EH) 0.94 0.59 0.8139 0.096 48 0.009

2.2 EHAEYEE BERRES T

KH RAEF ward /NI, RS Jaccard
LR EL, 4 18 DNFERB IR V& 70 i 3 K2R (A
1), FREHAFEE XA S B R 4.

551 1~6 SHEHL, MR g R
TEEB=TUKEE B B HTLES 2 i HERpy
A FERIEHEAR, ISR RS 2 Fho
B TEARNIKEI(Syzygium nervosum) T P2(Taxo-
dium distichum)s, ATAR =I5 (Spha-
gneticola trilobata) ®73f(Colocasia esculentum)=5 .

52 KH 7~100 120 13 %5 6 MEEHL, AR5
AP, ATHUE . WEIKIE. XS A Y
W, AR, MR SRR P R
AR ERKAEE. N THIKI 5 K3, g mMYIaEE
DIHEARFI B AR Y A £, BEARLBMA L R
(Acanthus ilicifolius)~ i /#(Derris trifoliata). B F]

JRUEA]

WL

0 510 20km

Lo beaal
K1 RS AR 1~18 3R 1 2000 58 1 Kb #0: %2
Fbed: Gl 53 K.

Fig. 1 Distribution of survey plots. 1-18 see Table 1. Red: The first type

plots; Blue: The second type plots; Green: The third type plots.
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Table 4 Importance value of dominant species in plots
KA REHL T*ARJZE Tree TEARJZ Shrub FEAJZ Herb
Type Plot TEY) Species v T4 Species v TEY Species v
I 1 K% Syzygium nervosum 30.79 KFi Fagraea ceilanica 17.86 HihZR Panicum repens 15.69
2 - - HHLZR P repens 16.09
3 A2 Taxodium distichum 43.48 K% Syzygium nervosum 84.19 KW Diplazium esculentum 39.60
var. imbricatum
4 FHHBL Litchi chinensis 89.75 ERiARZET Litsea monopetala 47.24 KB D. esculentum 2231
5 WEPHS Taxodium distichum 58.80 WP Melastoma candidum 31.74 =i 4 15.91
Sphagneticola trilobata
6 F4AY Litchi chinensis 42.32 -85 Schefflera 53.34 W3 Colocasia esculentum 19.39
arboricola ‘Variegata’ var. antiquorum
11 7 WA Taxodium distichum 82.02 fJi§ Derris trifoliate 87.02 HYEZE Cyperus malaccensis — 23.53
var. imbricatum subsp. monophyllus
8 B - P2 Phragmites australis 40.55
9  TIFZ Sonneratia apetala  100.00 ZRE Acanthus ilicifolius 4591 FAMYERE Cyperus malaccensis 75.39
subsp. monophyllus
10 - fiJ#§ Derris trifoliata 43.76 FEMYEYE C. malaccensis 4222
subsp. monophyllus
12 K#E Musaxparadisiaca 81.24 i D. trifoliata 40.61 P % Phragmites australis 45.55
13 TS Sonneratia apetala  79.37 KRITELEN Ardisia elliptica 31.88 # Alocasia odora 31.91
moo - - 25 T 64.56
Alternanthera philoxeroides
14 - - $$2E Colocasia esculentum 23.64
var. antiquorum
15 42 Taxodium distichum 43.61 7K ¥} Pongamia pinnata 63.64 SEEW Ampelopteris prolifera 44.48
var. imbricatum
16 - FE T 19.96
Alternanthera philoxeroides
17 - ZEIUE T 5 A philoxeroides 28.84
18 - 7KZE Polygonum hydropiper 33.91

1~18 WFE 1;1Iv: EEH. FEM.

1-18 see Table 1; IV: Importance value. The same is following Tables.

(Clerodendrum fragrans), Y- AAJ 3 F Ry 5 i 91 2
(Cyperus malaccensis subsp. monophyllus) < 77 35
(Phragmites australis). —ZM %G, FEITRAN
LB TC IS 3% (Sonneratia apetala).

5 3 RAHE 11, 14~18 SHEH, 23000/ e X B
IKFEFRGE . &Vb ByER . Mg iEth . &9 BK IR
X\ BV B BV R, RIS A K IR
FEISH AR . 3 N SR (R AR Y B VR, AR
NI E (Persicaria posumbu) KE . T0¥E T
L RiE R 5 (Mnesithea laevis). Y2 (Persicaria
glabra)%.

2.3 BHEMBE S LIBRTFHRR
TEFEFRIE MK ST, LIRS E
AR HE TK. AP M1 AK, [Ff+3E N, P, K
SEEA R 2 K>N>P,
ERBAH DUISIEE =1 SR TTER =
85% AbRHE, XF 8 AN 398 K 74T T M

FRAr 1. FRSr 2 P RIFTTEER 70.654%, &
HIX 2 s DR ERTER R ZHE R
PRI e J5 32 B oy far 8RR B AN 70 RBUERE, A
75 1 EEA SOM. TN. AN Z546¥5, NIEMHFRKR.
T 2 FEE pH. TP. TK. AP A%, EIEMH%
KR 2 NEHMFHHFRIEAN: G1=-0.158Gn+
0.286Gsom+0.288Grn+0.165GTp—0.053Grk+0.298
Gant0.076Gap—0.03Gax; G2=0.298Gpr—0.032Gsom+
0.043Grn+0.282Grp+0.248GTr—0.053Gan+0.303Gap+
0.278Gaks R 2 M E 51555 HO BRI 77 2 Tk
R LLEIMRE LS, WAEIF(G), BT
FRVEM AL G=0.3981G1+0.30844G2. H13E 6 AJ
W, G630 HEAH 3 128 8 34 13 FEHh, 43
ARATUE . R A= B MR, TR
BHEEER R

EHEY 2 NS LB IREE T R HE 2
28 DCA 7347, FEHI-VIFh ZAEEFRFRFERER 4 DN
HhorAoh 1,192 1. 1.127 37, 0.805 732 1 0.749 447,
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Table 5 Main characteristics of soil nutrients in survey plots

T8t Index -] Mean FrfEZ Standard deviation %/ Minimum K Maximum AR 55 R0 Coefficient of variation
pH 6.798 67 0.858 097 4.500 8.240 0.736
SOM (g/kg) 33.966 60 17.124 046 10.806 96.948 293.233
TN (g/kg) 1.474 70 0.513763 0.504 3.313 0.264
TP (g/kg) 0.771 06 0.393 936 0.154 1.774 0.155
TK (g/kg) 17.247 86 5.021 110 1.296 28.727 25.212
AN (mg/kg) 93.997 76 34.557 301 42.720 216.187 1194.207
AP (mg/kg) 26.558 81 26.728 999 0.050 114.700 714.439
AK (mg/kg) 126.906 90 69.525 962 21.630 401.845 4 833.859

SOM. TN. TP. TK. AN. AP. AK W% 2. FHE[[.

SOM, TN, TP, TK, AN, AP, and AK see Table 2. The same is following Figures.

KRR HOAE BV & 2 2 PR R R S 8 > L Ifen
173547 RDA HEF - 22 RDA HEF )5 vl &, ¥R
Rl X 2 BRI R R 77.64%, ANREREREI
BN 22.36%. K permutest BREL, £ 999 KFHAT
SERISKGLR, 285%, BEMRN0.001, HEHK
MK R, HHT 4 K] Dz LIRS A
TR 2 B R R R . FRHE S R s, BTN
R 3L R RN 88.53%, B8 T ORERS IS A,
DAL MR FH R e AT 20 AT o N envfit R Z500T 1 45
K75 RDA BB HEAT FHOCHE BT, $R H 52
M Z R B IR T I 2 oI, SE—HEP
Bh B WL TK AT SOM 484k, TK M 5
FBHHE K, SOM MZE BIAT BB/ s 55— HE T 4

®6 TIMEWNEGRERD

BT TP AP (94546, MR & _EiZ#T/N . SOM
SRAREFERZYMZHEEEEMELKR, 55
AJE DH 2IEMHKKR, 5 HH. SH 2 HMHKK
%o TK 5EARZMPFZ %2 IEHGKR; TN
HEREYFZFEE R IEA KRR SHEMEY £
FEME R R ) 3K 74 SOM. TN. TP. TK 1
AN,
BHEDHESAGE LB REFRHEF S
Mo EARHEYEEH PRI E S, 2
BRI R . DRI B A E R RV
SRR 73 AT HEP A o 7EHE P BT REAT DCA 4y
T, B D5 - B AR JZ YRl E EAEH R 4 AN HET fE i
KIE A 6.107 8, FILIEHL CCA 34T, 4 CCA HEF

Table 6 Comprehensive score of soil principal components

o - : i
1 18.463 953 90 37.139 075 88 18.805 676 61 15
2 21.919 593 01 14.306 181 18 13.138 788 50 17
3 54.161 017 45 42.438 370 50 34.651 192 04 2
4 31.466 317 42 18.809 507 50 18.328 345 46 16
5 54.577 576 08 3.190 743 52 22.711 48597 14
6 51.188903 88 40.073 717 73 32.738 640 13 5
7 39.907 747 84 33.993 235 45 26.372 147 96 9
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Fig. 2 RDA ranking map of wetland plant diversity and soil environmental factors. ST, DT, HT, SS, DS, HS, SH, DH, and HH see Table 3.
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