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Abstract By the typical plot method the interference theory and species diversity analysis method and
redundant analysis RDA  we studied the relationship between 11 environmental factors and the diversity of
revetment forest species and explored the different disturbances of human disturbance to the Wenjiang section
of the Jinma River. The impact of species diversity and soil physical and chemical properties on revetment
forests. The results showed that 1 Among the 264 different levels 122 species of plants were recorded

belonging to 65 families and 102 genera of which the herbaceous layer had the largest number of species with
89 species accounting for 73% of the total records with the increase of human disturbance intensity. The
number of species is gradually decreasing 2 Human disturbance has a negative impact on the species
diversity level of the Jinma River revetment community. With the increase of disturbance intensity the
Shannon-Wiener diversity index H and species richness index D of the community are gradually reduced

and on the arbor layer the species composition is single resulting in a decline in community environmental
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function and stability

3 The pH value of the soil in the community was alkaline and the soil organic matter

content was high. The physical and chemical properties of the soil under different disturbance intensity were

significantly different P <0.05

4 Soil water content available potassium and organic matter content are

the most important factors affecting the species diversity of revetment forests.
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Table 1 Basic information of the sample plots

g RO W CPEME CPIGREGRIE TR
No.

Altitude Slope  Aspect Mean diameter Mean height Canopy Disturbance
m o o

cm m density  intensity
1 516.0 4.8 ES22° 6.1 5.0 0.73  12J¥ Sight
2 515.0 5.0 ES31° 5.2 4.9 0.72  2JF Sight
3 517.0 5.2 ES28° 6.6 5.5 0.78 2P Sight
4 519.0 5.3 ES25° 5.9 5.3 0.74 2 Sight
5 513.0 5.8 Swi0° 3.9 4.0 0.65 HEF Middle
6 513.0 6.9 SW7° 4.3 5.2 0.64 1 Middle
7 514.0 6.5 SWIS® 4.8 4.3 0.65 1 Middle
8 512.0 6.3 SW20° 4.5 4.9 0.63 H1EF Middle
9 510.0 13.0 WN38° 6.4 6.8 0.56 FJ¥ Severe
10 510.0 13.5 WN30°  10.1 6.9 0.55 HJE Severe
11 511.0 13.1 WNII° 7.2 7.1 0.57 HJF Severe
12 509.0 12.9 WNI15° 9.5 7.6 0.53 EJF Severe
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Table 2 Species importance values of species at various levels of the revetment forest community with different intensity

of human disturbance

K T PEFAFh YA
Layer Disturbance intensity Dominant species Importance value
HOMS + R + 40T + £08kH + A 0.5759 +0.2258 +0. 0657 +
B2 Sight Broussonetia papyrifera + Rhus chinensis + Ligustrum lucidum + ’ 0.0 443 +0 0242
Rhus punjabensis var. sinica + Mallotus japonicus var. floccosus ' ’
FAE FAR + ERRA + KR + BFS + EAR 7] 0.4592 +0.2959 +0. 1522 +
T = HrEE Middle Broussonetia papyrifera + Rhus chinensis + Debregeasia orientalis + ’ 0 05i8 +0.0 4(')9
ree Toxicodendron succedaneum + Rhus punjabensis var. sinica ' ’
Fof + £LJh + B3 + B + Bt 0.5920 +0.0646 +0. 0584 +
H ¥ Severe Broussonetia papyrifera + Rhus punjabensis var. sinica + : 0 05'12 +0 08'92
Toxicodendron succedaneum + Melia azedarach + Pterocarya stenoptera ' ’
PO + A + A + A+ LT 0.2179 +0. 1886 +0. 1703 +
12 Sight Broussonetia papyrifera + Debregeasia orientalis + ' 0.11 '93 +0 08.2 4
Rhus chinensis + Alangium chinense + Vitis amurensis ' ’
HEAJZ POl + KCIR + SEDRAC + ZL5k8 + 205t 0.3638 +0.2724 +0. 1315 +
= 11 EF Middle Broussonetia papyrifera + Debregeasia orientalis + Rhus chinensis + ' y ;
Shrub . . o . ; 0.0848 +0.0428
Rhus punjabensis var. sinica + Ligustrum lucidum
- FORE -+ AR + £LBKb + 2001 + Bt 0.2492 +0.2296 +0. 1625 +
H ¥ Severe Broussonetia papyrifera + Debregeasia orientalis + 0. 1448 +0.0667
Rhus punjabensis var. sinica + Ligustrum lucidum + Pterocarya stenoptera ' ’
roe | TS s
o LS + JAT + WL + [ + B i 0.1717 +0. 1211 +0.0796 +
R Sight Saccharum arundinaceum + Arundo donax + 0.0355 +0. 0340
Alternanthera philoxeroides + Pteris vittata ' ’
BES + MEAE + POAT + BRIR KT + —4F 3%
B AT B . Lo 0.4532 +0.0681 +0.0602 +
otk HrEE Middle Saccharum arundinaceum + Duchesnea indica + Arundo donax + 0.0441 +0. 0432

T JiF Severe

Alternanthera philoxeroides + Erigeron annuus

B + BL 0T + L3R + RORBR + a7
Saccharum arundinaceum + Polypogon fugax + Cirsium setosum +
Melilotus officinalis + Clinopodium megalanthum

0.1615 +0.1043 +0.0718 +
0.0689 +0.0468
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HIRZ N
H13% 3 nl UL AN T Pesi BT 250 M Ay +

WA S5t 2 At HA AR ™ )%
TR T e A LA R 4 SR R
T RIS YRR EOKRIERE N2 £

AL EA BEFZR P<0.05  &KE 4 HEPREKE SlERERE LS KRR
RO AW APLECE ROV RIE T > DAV LRI OKREE T AT SE T TR
JETIE > BT B S B OV E T >R SUKEREE T R SR B A8 T
JETH > HE T L3 pH RBUOGMWERE TR SEAEE S KRG R T S 2RI
HEE T B W o S NPT RE R T KRBT

x3 AEEREAATRTHFEHRKT LEAELER

Table 3 Physico-chemical properties of soils under protection from different levels of human disturbance

TSR T R g A £ AR AL
Disturbance pH Soil water Total nitrogen  Total potassium Available potassium  Total phosphorus ~Available phosphorus Organic matter
intensity content % g kg! mg kg ™! mg kg ! g kg! mg kg ! g kgt
T2 Sight  7.26 £0.05¢  28.02+1.29a 15.03+0.97a 9.84 £0.16a 10.63 +1.48a 0.22 £0.01a 5.14 +£0.67a 144.73 £29.27a
HHEE Middle  7.70 £0.04b  25.87 +1.55ab  6.56 +1.92b  9.54 +0.09a 13.81 £0.95a 0.17 £0.01b 1.47 +0.03b 94.22 +4.91ab
HF Severe  7.9920.02a  21.46+0.96b 2.89+0.15b  8.98 £0.68a 6.37 £0.27b 0.12 £0.01¢ 1.30 £0.03b 60.19 +£3.07b
1.0 —>Environmental variables
A Nominal environmental variables
Diversity of species
e TRK 2 Tree layer
Sod —- V7K JZShrub layer
§ — A 2 Herb layer
H
o H
< .
Slope
2 > A DLl
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o ; . pH
7-D :
: .
; .
: T-Jo
¢ ;
T-H NG
-1.0 rH !
-1.0 1.0
RDA 1
B3 FERFIOHSEEZIME RDA —£HF
Fig.3 RDA two-dimensional ordering of environmental factors’ effects on species diversity
RS B A Sk i 1) PR AR (B S RGN 7 1) 87 Sk 2 TR I £ RN A IR AR e 2 (B AR DG E b 2 REME AT Sk AR ) (2 D 2

FEMEARRLAE R B BE Y 7 1] H7Sk Z Rl Je M FRon R ZREPEZ R AR SCHE M EE/N T 90 B2 AHOGHESAIE M BER T 90 B AHICH: R
T KRN RIS B (Y 0 B 525 I AR i A Sk 0 T B B T Bl B RS SK TR I T ) VR AOCHER R AR AR
Jim T RS ARG B TF AR s ARSI T 1) DTS00 () AH DG A B2

YER GRS B AR P R -8 BEEPET Nominal Environmental Variables &4 X IRSEAS B A THLHRE
Wi Fh ZAEVE VRN R 2R i tree layer R AJZ shrub layer EARJZE herb layer FI4<)Z RDA 1 RDA1 i RDA 2 RDA2 #lj Di- I Disturb-
ance intensity I 28 A A4 Di-1l Disturbance intensity I H & A 14t Di-Tl Disturbance intensity I & A A+t Slope 3
Aspect ] pH +IERRHIEE SWC soil water content I /KkHE TN total nitrogen 4% TK total potassium 48 AK available potassi-
um FEZLH TP total phosphorus 4> AP available phosphorus %L OM organic matter A #Lfi T-H Shannon-wiener index of tree layer
FEAJZ Shannon-Wiener $5%¢ T-H' Simpson index of tree layer 75K JZ Simpson 3§41 T-D Diversity index of tree layer F7 A2 3 & 55
T-J,, Pielou index of tree layer 73 AJZ Pielou #5%4 S-H Shannon-wiener index of shrub layer {#AKJZ Shannon-Wiener ¥§%{ S-H' Simpson in-
dex of shrub layer ¥ AKJZ Simpson $§%( S-D Diversity index of herb layer #EA)ZFE & EHE%L S-J,, Pielou index of shrub layer A JZ
Pielou 5% H-H Shannon-wiener index of herb layer HiZ<)Z Shannon-Wiener $5%{ H-H' Simpson index of herb layer Bi7<)Z Simpson F5%{
H-D Diversity index of herb layer BLAZFEF ¥ H-J,, Pielou index of herb layer FLAZ Pielou $5 %

Environmental Variables Ff3s7% £

Diversity of Species
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