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PADstractIMN riparian zone was divided into five habitat types (flood land, gravel land, Phragmites australis 1and, Saccharum
arundinaceum land, and bunker land) according to the disturbance of local sand transportation and the change in the water level
in the riparian zone. The relationship between the composition of the riparian herb flora and the community and environmental
factors in the different habitats was investigated using Detrended Correspondence Analysis (DCA) and Redundancy Analysis
(RDA). The results were as follows: (1) a total of 109 herbaceous plants belonging to 35 families of 91 genera were recorded
in these five habitats (mainly, Gramineae, Compositae, and Polygonaceae). The bunker land had the largest number of
species, followed by gravel land and flood land; P. australis land and S. arundinaceum land had the fewest species. (2) The
floristic components of the genus represent the geographical distribution of the herbaceous plants. The floristic composition of
herbaceous plants in the Wenjiang section of the Jinma River is mainly composed of the world distribution type and pantropical
distribution type. (3) The Shannon—Wiener diversity index (/), the Simpson index (/’), and the Pielou evenness index (/)
had specific trends in the different habitat types. The species richness index (D) did not significantly respond to changes in the
different habitat types. (4) The pH of the riparian soil was weakly alkaline. The total nitrogen, total potassium, and organic
matter content was significantly higher in the bunker land and P. australis land than in the other habitats. The soil water content
and total phosphorus content of flood land and gravel land were low. The results of DCA and RDA indicate that water, total
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nitrogen, and organic matter were the main limiting factors affecting community distribution, and soil pH was the main factor

affecting the composition of flora. On the basis of comprehensive analysis, flood land is the best type of riparian zone after

ecological improvement.

[{QN@T@E habitat; herbs; flora; environmental factor; species diversity
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Table 1 Basic information of the sampling plots
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Plot Habitat type  Altitude (2/m)  Slope (a/°) Aspect Habitat characteristics
o3 : 1 S swaste KRR HTH, IR A LT S weE K.
It was not affected by sand mining, but affected by other human activities.
o RUG AWK AEAIE AL
n4-n6 U 308 4 NWw333 Sand is formed by changes in river water level after sand mining.
LBV AR TETE R, S5 K 2 .
o 1o 2,
n7-n9 m 309 4 NES3S It was formed by crushing of sand moving vehicles and then grown with Phragmites australis.
SR VD S5 N T 32 7K ASE 5 W 1) o bR 4, 5 T B
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Sand is formed directly after sand mining.

Lol 0 BRA i T: 3535 V. BE50H0; V. Vi,

I: Flood land; II: Gravel land; I11: Phragmites australis land; 1V: Saccharum arundinaceum land; V: Bunker land.
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Table 2 Distribution types of plant families and genera of herbaceous communities

IYARIX - I - I - 1 . v : A 5*‘!‘95*%;)7’552{% ili Total of five habitat types

artpe L R B m W T R R T TR T

Family Genus Family Genus Family Genus Family Genus Family Genus Family Proportion Genus Proportion
A-tl 8 7 12 12 10 9 7 7 11 13 17 48.57% 17 18.68%
A-t2 9 9 7 7 6 7 11 10 6 8 13 37.14% 17 18.68%
A-t3 4 6 4 8 4 5 5 9 5 8 5 14.29% 11 12.09%
A-t4 6 5 4 3 5 10 10.99%
A-t5 5 4 2 2 3 7 7.69%
A-t6 2 2 4 3 3 6 6.59%
A-t7 2 1 5 1 2 6 6.59%
A-t8 1 2 1 4 4.40%
A-t9 2 1 3 2 4 4.40%
A-t10 2 3 1 2 2 4 4.40%
A-tl1 1 1 3 2 3 3.30%
A-t12 2 1 1 1 2 2.20%
T Total 21 45 23 47 20 41 23 43 22 47 35 100.00% 91 100.00%

A-tl: HEFR I3 s A-t2: A3 s A-t3: BT A0 s A-tds PR L PN AT BT SE N ) B 437 s A-t5: Hurh i IX VY W 2 eh V434 s A-t6: PR WP &
PR oA s A-t7: ARTA3 A 5 A-t8: FAAHE T 28 AT RN 4947 3 A-19: ZRSE ML 22 [ 404 5 A-t10: R SLIRAS 40 A s A-t11: IR LA 434 ;
A-t2; SRR, T drEst; IT: BRAdh; T 27350 V. BESEHL; V. Wt Hs.

A-tl: Cosmopolitan; A-t2: Pantropic; A-t3: North Temperate; A-t4: Trop. Asia & Trop. Amer. Disjuncted; A-t5: Mediterranea, W. Asia to C. Asia; A-t6: Trop.
Asia to Trop. Africa; A-t7: E. Asia; A-t8: Trop. Asia to Trop. Australasia; A-t9: E. Asia & N. Am. Disjuncted; A-t10: Old World Temperate; A-tl11: Old World
Tropic; A-t2: C. Asia. I: Flood land; II: Gravel land; I11: Phragmites australis land; 1V: Saccharum arundinaceum land; V: Bunker land.
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Fig. 1 Species diversity index of herbaceous communities in different habitats. I: Flood land; II: Gravel land; III: Phragmites australis land; IV:
Saccharum arundinaceum land; V: Bunker land. Different lowercase letters indicate significant difference in data between different habitats (P < 0.05).

R3 AREET ARG LEHEAER

Table 3 Physical and chemical properties of riparian soil in different habitats

ey AR SR oH O S BT
Habitat types pH Soil wateg content Total nltrgigen Total potasgl]um Available potzilssmm Total phosgl;lorus Organic mjltter
(P/%) (wigkg ™) (w/mg kg™) (w/mg kg ) (wigke) (wigkg )
I 8.21 +£0.04a 19.59 £ 0.70c 2.26 +0.53¢ 8.69 + 0.87ab 11.79 + 0.60a 0.25+0.0lab 10.14 + 0.67¢
Il 7.60 +0.01b 36.33+2.52a 10.79 + 1.03a 10.21 +£0.23a 9.63 + 0.95ab 0.33+0.04a 49.84 + 4.44a
Il 7.76 + 0.04c 32.09 + 1.08ab 8.04 +0.33b 9.34+0.20a 6.62 + 0.64c 0.26 =0.01ab 41.32+22la
v 7.99 £0.01c 25.77 = 1.70bc 3.42+0.42¢ 8.38 +0.17ab 2.90+0.08d 0.27 £ 0.01a 24.4+0.31b
Vv 8.06 £ 0.09ab 22.5+0.39c 1.29 + 0.05¢ 5.94 £ 1.12b 7.21 +0.17bc 0.18 £0.02b 6.23 £0.66¢

Lol 0 BRI 3535 V. BE2PH0; V. Vi,

I: Flood land; II: Gravel land; I1I: Phragmites australis land; IV: Saccharum arundinaceum land; V: Bunker land.
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Fig. 2 DCA two-dimensional ordering of herb community and
environmental factors. SWC: Soil water content; TN: Total nitrogen; TK:
Total potassium; AK: Available potassium; TP: Total phosphorus; OM:
Organic matter.
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Table 4 Prospective selection characteristics of soil physical and chemical
properties in RDA analysis

BESE TURE e
R L AT T
Explanatory variable Explain - Contribution Pseudo-F P
(PI%) (/%)
pH 15.4 28.1 2.3 0.002
A HLIE Organic matter 134 24.5 2.2 0.002
SRR Available potassium 79 14.4 1.3 0.376
44 Total potassium 59 10.7 1.0 0.440
4> Total nitrogen 52 9.5 0.9 0.382
4> Total phosphorus 4.1 74 0.5 0.916
7K i Soil water content 2.9 53 0.5 0.746
*®
e nl2
0
1
o swc
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nll A-3
A-t80 Pl
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TK \\ 4
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B3 EAEYMENXRAMMTEELERHRDATLEHF. A-tl: (I
BT A-2: JZ B AT A-t3: dUIRAT A0 s A-td: BT SO AR 55
RV 5 A 5 A-tS: Hirh iR IX PG 3 O A3 s A-t6: BT SE Uil 8 $A s
RS A-t7: ZRAESPT s A-t8: P I 2 P I 431 s A-19: 7R
WAL S [ Wy 045 A-t10: IEHE S IRAT 0415 A-el T TH S 3 0 A1 5
A-t2: FAFS3A.

Fig. 3 RDA two-dimensional ordering of floristic composition and soil
physical and chemical properties of herbaceous genus. A-tl: Cosmopolitan;
A-t2: Pantropic; A-t3: North Temperate; A-t4: Trop. Asia & Trop. Amer.
Disjuncted; A-t5: Mediterranea, W. Asia to C. Asia; A-t6: Trop. Asia to Trop.
Africa; A-t7: E. Asia; A-t8: Trop. Asia to Trop. Australasia; A-t9: E. Asia & N.
Am. Disjuncted; A-t10: Old World Temperate; A-t11: Old World Tropic; A-t2:
C. Asia.
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