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Abstract: To reveal the relationship between herbaceous plant communities distribution characteristics and envi-
ronmental factors in the riparian zone of the lower reaches of the Yangtze River. In this study, methods such as
Ward’s minimum variance cluster analysis, Canonical Correspondence Analysis (CCA), and Pearson correlation
analysis were used to analyze 90 plant community plots in the study area. The results showed that: a total of 293
herbaceous species belonging to 65 families and 180 genera were recorded in all the types of habitats, and Astera-
ceae, Poaceae, Fabaceae and l.amiaceae are the dominant families in all the types of habitats. Under different
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types in the riparian zone, the plant species richness was in the order of natural riparian zones ~>farming riparian
zone>buliding riparian zone. The ward's minimum variance method was used to classify plant communities of the
three riparian zones into 4, 4 and 5 community types, respectively. The occurrence frequency of Ass. Phragmites
australis+ Leonurus japonicus+ Vicia sativa, Ass. Poa annua—+ Leonurus japonicus + Geranium carolinianum
and Ass. Cynodon dactylon—+ Alternanthera philoxeroides+ Geranium carolinianum was the highest in the natu-
ral, rock, and prefabricated masonry shorelines, respectively. The results of CCA showed that soil moisture and
canopy were the main factors affecting the distribution of plant community in natural riparian zone, human distur-
bance was the main factor affecting the distribution of plant community in farming riparian zone, and soil total
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nitrogen was the main factor affecting the distribution of plant community in the building of riparian zone.

Key words: Riparian zone ; Herbaceous plants; Environmental factors; Community types
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Fig.1 Location of the study area and the distribution map of sample points
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Fig. 2 The number of families, genera and species of

herbaceous plant communities in different habitats
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Fig. 3 Differences of herbaceous plant diversity under different habitats in the riparian zone of the Anqing section of the Yangtze

River
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Table 1 Modular biomass under different habitats in the

riparian zone

A BESE R Habitat 3 Coverage/ % A Biomass/g

NRZ 92.91+2.61° 2776.93+641.21°
FRZ 88.37+4.29" 2139.51+£707.67"
BRZ 79.504+3.47¢ 1437.46+378.46°
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Table 2 Importance values of herbaceous plants in different habitats

A 5T Habitat

HEH ¥ %4 FK Species names

BHEAA Total importance value/ %

NRZ P47 P. australis 12.42
TG E. kamoji 7.17

W %W Geranium carolinianum 6.85

FRZ R P. annua 11.18
RO B T Vicia sativa 9.33

P WS TE Geranium carolinianum 7.73

BRZ KT C. dactylon 12.22
BRI TR Alternanthera philoxeroides 9.61

FGW . E. kamoji 8.63
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Geranium carolinianum)

B E 25 R L, 95 - 248 2 O 23~35 em, P
By B 79. 670, EEARHF N AW FET
BB S R, R A 4 ) O 10,7606, 7,480 Ml
7.07% , FEAA Ty —4FE % R E 57 AR AR
W 9 5L, TR TR 45 R R B W D 2 R M BRI L (TR
BRZ A 3558 v i B de vy, AR R o

R3 FAREREAENHELANSHEEEL EMENSE(FHE)

Table 3 Species diversity indices, biomass and cover of herbaceous plant assemblages types in different habitat (mean values)

R i =3 Patrick £ &£ 64 Shannon-Wiener £ FHE 15 5 Simpson I #4545 5 Pielou] [ 4L i £
Habitat Community types Patrick richness index  Shannon-Wiener diversity index ~ Simpson dominance index  Pielou evenness index ~ Biomass/g  Coverage/

NRZ i 40 0.56 1.06 0.74 3421.94 91.85

LRSS 33 0.61 1.04 0.95 1932.60 94.56

[AERRIE 35 0.56 1.02 0.77 3001.40 96.30

P+ i R+ ORI B 38 0.63 1.23 0.84 2796.07 92.76

FR7 RARTHORE G T+ B 30 0.58 1.05 0.81 2204.36 88.69

RFEH+F 32 0.63 1.30 0.75 1366.13 87.22

FHEREY 26 0.53 0.97 0.73 1097.06 81.80

BRIFHH A+ RAK 50t 33 0.64 1.27 0.80 1319.18 87.20

BRZ BRI 26 0.52 0.95 0.72 1548.50 79.30

SRR 27 0.52 0.94 0.74 2169.44 74.90

WA+ — 1% 32 0.52 0.99 0.70 1960.08 78.60

R A 34 0.57 113 0.72 1942.70 80.60

WA ERET R+ R 2% 0.52 0.89 0.80 1386.88 79.67
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2.4.1 RRAABRSHFEMAGMEE LUANRFASE
1A 1, Ry BP9 g A ) T B, 43 o) T -
ZAETEFR B M O 13D IR T 5 BETE Z RS
By RN A ) e SRR AR R AT R OGP 43 A, 5 AR
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Kl 4 ffr 7R, 76 NRZ A B i i 2 (VOO 5 38 3K
7 (SMD A2 (TK) EY & (B) 5 AL (SOM) |
H 5 AK.R 53 &8 (AK) R LIT %54 b 2 1F 41 56
(P<<0.05), Hi VC 5 SM MR BER K, N 0. 62,
AT (HUMDIS) 5 R, H K J ¥k 3% 6k 56
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(P<<0.05), H:vh HUMDISH 5 H B M ¢ & %t 0
—0.46, WK 4A ., 7EFRZAEHih D 5 SM . J 54
1 (DEND 4 i 25 1F A1 56 (P<<0. 05) Hiip 7 5 DEN
PR B K M 0. 40,11 VC 528 (TP) 2 i 3% it

FHOE(P<<0.05) MR HCH —0. 42, 7 WA 4B, 1
BRZ &, J 5 TK MBS A (NH, -N) (AP 5 VC
R FEIEMXE,SM 5 D NH, -NHA 8 #(AP) 5B
B F AR (P<0. 05), FEILE 4C,

B4 FEEFEREFEEEXERE
Fig. 4 Pearson analysis of eigenvalues in different habitats
TE 2L @R TEAN G, 2 (03878 BTG FRIR BT 37 AR DR 80 #37R 28 53 35 (P<0. 05) , 3R 7R 22 S i 3% (P<20. 01)

Note: Red indicate positive correlations, green indicate negative correlations, the number indicate correlation coefficients; *indicates significant dif-

ferences(P<C0. 05) , **indicates extremely significant differences(P<Z0. 01)

2.4.2 RRE AR CCAHS HIFRE—Xig
DAL R 2 ) TV R 2 FRORE L R HE S 45 R Hb 1) 7
¥, HET A BT 25 R 2 ) R S AR A O R .
R T A XN AR A E R R,
3 S =i 2 T Y A R W EYE S 13 PR R
HF 17 CCA T H &t 520 Rk B % . H
Kl SA R, 7E NRZ A= B, B A HE I Sl ol R 58 X+
f fif B % 3L R 80.93%, H b CCAL i B R
45.21%, CCA2 fi B & 17.88%, 4t fi# B T
63. 09 % , i B AiF 195 b BE % 1R 47 1) [ e 38 b5 I 7 X6
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Bk 12.40% 1 6.10% , H ¥ 3k 5] & 3 K F (P<
0.05)(F4), F W CCA1 I % I e ki ¥y B V% 7 SM
I DEN 8 B 19 53 /i #a % ; CCA2 5 NH, " — N K ;|
JIE AR, 5 HUMDIS 1 AK 25 31 17 AH G | i gt
DR A ) i 10 il R BE 38 E B 3 M . HEJR L
B — il A B A2 LR S T 4 B KRR A
PN RN NS AN OEAE (<R S R Sy
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NH;-N, TK &8 Ky 4 5¢ , H d HUMDIS X 4 )
500 f B N 5.70%, H 3k 3] i 3 K F (P<
0.05), Hoap A7 Jo i M, R B CCAL 32 2 WA
Ve v HUMDIS #6 J2 19 4 fii #a 5 ; CCA2 5 DEN,

SM R 0] (SADFRIA ARG . HEFF K, 45 BE V%
Oy A A — 8 B E B (H R R U8 A — 5 1Y B
P, U B 8 43 T 75 S A 85 0% R A M A AR o

7E BRZ A= 53 b (B 5C) , B A7 Sl % 2R 55 B F 19
fift B Ry 80.74% , Horp CCAL i B R N 41.21%
fAE W) B VR A8 S, CCA2 i BE R o 17.41% , 3k i
T 58.62% 4 7 ORER A HE R AE B O AT PR
MR TR SRR TR, HEPRE
1, CCA1 5 TN,SA £ B A IEH &, 5 AP, TP,
TK 2 B Ry A0 ¢, Hevh TN X #l 4 BE V5 A9 fie g
g3 5 R 15.30% , H ik B &8 3 7K F (P<<0.05) , H
A0 E M, R CCAT 3 B e hif 4 B 7%
TN B 543 A #a 3 s CCA2 5 SOM £ 3 K 1F 4
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Pl rb o 1 0 4 A TR 55— Jh O 1) R A HC, TR A
oy mAECHE D RMYREE Z TN S TP 5%
M) 58 K o

1.0 190 1.0 13e
A H AT B AH E G AL A
Natural riparian zonen Farming riparian zone
& & kN
= X
0 N
S S
~ o
— N
< -
2 2 AK
@] (ORI —
&) O | Fowois
P
280 10w
* Association 1 * BEM1 | * Association 1
+ Association 2 * BEP\2 | ® Association 2
200 2% 24e A B3 | A Association 3 A BEM3 | A Association 3
041 160 180 se  pe ®  HUMDIS, = 15e e B4 [® Association 4 06 N ® B H\4 | ® Association 4
~0.4 CCAL (45.21%) 0.8 ~04 CCAL (26.00%) 0.8
041 C PR SR A
S Buliding riparian zone
. e
Q 0
= J 150
=
= | HumD
=
g PH
@]
@] * BEM1 * Association 1
« B2 ¢ Association 2
NH* N A B3 a Association 3
‘ = H: M4 w Association 4
06 NG o BEMS e« Association S
-0.4 CCALI (41.21%) 1.0

BS5 AREEEAENEEZSTNREETFH CCARRFE

Fig. 5 CCA ranking diagram of herbaceous plant community distribution and environmental factors in different habitats
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k4 TARAEEXRBTEHE CCARRARERFHERKRE

Table 4 Displacement tests for different environmental factors of CCA in different habitats

H: 8595 Habitat  ¥£3% A Environmental factor

i BE B Explains

th F it & Pseudo F-statistties I PE(P) Significance

NRZ SM 12.4
DEN 6.1
NH, -N 4.8
LIT 3.7
TK 2.4
SA 3.2
pH 2.8
HUMDIS 2.4
TP 2.8
TN 2.2
AP 2.1
AK 3.1
SOM 1.9
FRZ HUMDIS 5.7
TK 3.8
TN 3.2
NH, -N 2.7
pH 3.1
AP 2.6
SOM 2.2
DEN 2.4
SM 2.1
LIT 1.8
TP 1.7
AK 1.6
SA 1.8
BRZ TN 15.3
TP 5.4
AK 5.3
HUMDIS 3.8
NH, -N 3.1
TK 2.6
SA 2.9
SM 3.1
AP 2.3
LIT 2.1
DEN 1.7
pH 1.6
SOM 1.0

4.0 0.002#*
2.0 0.034*
1.6 0.084
1.3 0.224
0.8 0.624
1.1 0.298
1.0 0.480
0.8 0.590
0.9 0.476
0.7 0.668
0.7 0.730
1.0 0.438
0.6 0.798
1.7 0.048*
1.1 0.274
1.0 0.482
0.8 0.682
0.9 0.460
0.8 0.528
0.6 0.712
0.7 0.684
0.6 0.742
0.5 0.884
0.5 0.868
0.4 0.934
0.4 0.892
5.1 0.020*
1.8 0.060
1.9 0.064
1.3 0.194
1.1 0.350
0.9 0.486
1.0 0.406
1.1 0.364
0.8 0.562
0.7 0.642
0.6 0.776
0.5 0.828
0.3 0.960

T+ RR 22 57 35 (P<10. 05) , ++ 3R 28 i i 3% (P<<0. 01)

Note: *indicates significant differences(P<Z0. 05) , **indicates high significant differences(P<<0. 01)
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