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Dynamic Changes in Plant Diversity and Soil Physical and Chemical
Properties in Different Habitats in Wenjiang Section of Jinma River

YU Fei-yan!, YE Xin!, ZHOU Run-hui!, DONG Hong-jun!, WANG Min!, CHEN Cong-lin?,
HAO Jian-fengl?”
(1. College of Forestry, Sichuan Agricultural University, Chengdu 611130, China; 2. Key Laboratory for Soil and Water Conservation and Desertification

Control of Sichuan, Chengdu 611130, China)

Abstract: To evaluate the changes in biodiversity and soil properties during vegetation restoration, the plant
diversity and soil characters among five habitats, such as flood land, gravel land, reed land, Saccharum
arundinaceum land and sand land, in riparion zone of Wenjiang section of Jinma River were comparative
analyzed in 2015 and 2018. The results showed that there were 113 species of herbs in Wenjiang riparion zone,
belonging to 80 genera and 32 families in 2015, and 161 species of herbs and shrubs, belonging to 118 genera and
57 families in 2018. With shrub layer added in 2018, the changes in community structure of flood land and S.
arundinaceum land were the most significant, and that in gravel land was the smallest. In 2018, except for the
flood land and S. arundinaceum land, the biodiversity indexes had little change. The richness index (D), Shannon-
Wiener diversity index (H), Simpson dominance index (H") and Pielou evenness index (Jsw) showed the same
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variation trend among habitats, with the biggest in gravel land and the smallest in reed land. In 2018, the soil
water contents (SWC) of flood land and S. arundinaceum land were significantly lower than that of other habitats,
the soil bulk density (BD) of S. arundinaceum land was the lowest, but the contents of TN and OM were the
biggest. Combining species matrix and environment matrix, redundance analysis (RDA) showed that BD, SWC,
OM had the most significant correlation with species diversity. SWC and soil pH were the main effect factors in
the gravel land and sand land, while OM in the flood land and S. arundinaceum land. On the whole, after
forbidding sand mining, each habitat showed different degrees of restoration, and the restoration effect of S.
arundinaceum land was the most significant. These would be conductive to providing theoretical basis for
continuously improving the current situation of soil quality and promoting the restoration of riparian ecosystem in

the Wenjiang section of Jinma River.
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Table 1 Basic information of plots

IR Y e K
Habitat Slope Altitude

#J¥ Coverage /% L Fh Dominant species

Aspect

type 9 (m) 2015 2018 2015 2018

A 4 SwWs8° 520 13.35 56.76 BT, K% Saccharum arundinaceum, 7Kk, E3 Debregeasia orientalis,
Erigeron acer Imperata cylindrica

B 4 NW69° 519 4.66 294 413 R Polygonum orientale, JKZE, A Polygonum hydropiper,
Rumex acetosa Equisetum hyemale

C 5 NW51° 509 87.3 33.87 I, 4T Phragmites australis, 7535, P E Phragmites australis,
Arundo donax Rubia cordifolia

D 5 SE60° 503 55.62 4592 PESF, RIAKE Saccharum arundinaceum, BE, 7Kk Saccharum arundinaceum,
Pteris vittata Debregeasia orientalis

E 12 SW46° 515 57.78 48.79 4 K 3% Phragmites australis, HEL P2 Humulus scandens,

Erigeron acer
A TR B BRAHE, C: P D B B Wbtih. DU EIRF.

Phragmites australis

A: Flood land; B: Gravel land; C: Reed land; D: Saccharum arundinaceum land; E: Sand land. The same is following Figures and Tables.

2.2 BHT/HWGHR AT

ASCIEIL 4 D ZAEERREOR 2 M vs i 2 7
PEIKT, AR B = B AR B0/ i A R )RR 2
RO BE = JE 0L T3t B FR) K P A R HE B
ML R Hs A R 5 = R ) 5 5 T T A a2
Ay EARJZ . B R HEAE (V)= (R BE + AR
i D) /3; FE EAR% D=S. Simpson f&

A EFRE): H'=1- i P?, Shannon-Wiener £ F¥
i=1

S
HFEH: H ==Y PlogR,, Pielou ¥J5IFERH: Jsu=

-XPilogPi/logS, A, Pi AEE i FAIHREL(m) 5 T
FlUSARE () I ELB], B Pi=ni/n (i=1, 2, 3,------S, S
FYFEL) o

TEASEERAWE  HHES/KESWC, %)
KA HEF(105°C)lE, 132 H (BD, glem®)K H]
WLk E, T3 pH ERABAE, AVREE
(OM, g/kg) K H HEEE IR AL, 2% (TN, g/kg)K
FYLKERE, 2BE(TP, g/kg) R HAHER T H ik,
2H(TK, g/kg) R H KIE5E BT, AU (AK,
mo/kg) K H LR B HEHL - K I 73 6 BEVEN E o AN
THFEN 3 K

K H Excel 2016 3R A3 AT 504 Ab 3, R A 1A
7 250 H1 (One-Way ANOVA) X B8 3477047,

e/ 35 22 75 (LSD) K36 22 5 i 3 1 (P =0.05), fiff
F Canoco 5.0 X W) 2 A A0 T3 72 7 Fabn 1 R &
AT LA (RDA), FHAERE.

3 SR

3.1 YRR

2015 AR A AR 113 Fh, SR T 32 B
80 J&, LAVDHTHbIMIAh B2, B HURITRT e
2, BRI HUAN P 35 /D1, 2018 AF L S B B
) 57 B} 118 J& 161 Ffro V] AN BRE 55 b FA) A7) o
AR, WA REARYIMIMN, YR E (R
2) TIMERDELAAE Y N T 13 B, HE> T 13 )&
A8 M, EAREHIM T 9F 11 )8 12 FitEY, 1H
Wl o BT S (R 1), A0F R B 35 (Saccharum
arundinaceum). “K3%(Erigeron acer)®Z /KR HF
(Imperata cylindrica); B HiE AR T 8 F
12 J& 6 B, VERJZIE I 1 14 B 17 J& 17 Mriedy, 1
Weaa FE T RE, PRAFREHBESS . BRI E (Pteris vittat)
ARBES KR AT BT R AR IR
Wyt M i EE, 2015 1 2018 ¥ N2 (435
7959 M 73F), HUL 1R LJE 1 Ao E, A 5E
(Compositae) . AAF}HGramineae) . EF}(Polygonaceae)
SHZMHEY) . BRARF AR RN



4 IR 2l

29 4%

3.2 YpFh SRR
X} 5 FhAESE 3 SRR MR 2 FEVE TR B AT

2 RN R AL SRR 2015 - 2018 42 AL

Table 2 Changes in species composition in different habitats at riparian

TR 3). 2015 4, FAMERB IR FE T ENT  zones from 2015102018
B(D)L Vi s, REF A AK; Shannon ZFEME A5 gt *’E“. & Fi
o ) - o ' . . Habitat Structure Family Genus Species
=3 Sk
FEH(H). Simpson .34 B Fa %L (H) Pielou ¥3%5] A A Horblayer 13 13 8
TRB Jow) BA A AR GRS, BN BRA L 5 V05T WA Shrub layer 9 1 12
M 2 TR M, 5 35 I . 2018 47, & B R Helayer ° -
zig E/J ' ﬂg[] T%/:—Eiﬁj(% %2 U\EEF #EAJZ Shrub layer 0 0
E A H\ H\ D \]sw 1 L, B_F|3¢’ 7N I EZKE Herblayer 4 3 7
A Hy HAD Jow B0, P UM /. 2018 4F HEAJZ Shrub layer 0 0 0
FAEBEARRR HY HL Js BA RFEZER: T D AR Herb layer 8 12 5
g Ve g N e (SESSNIPN b = Shrub | 14 17 17
ORISR, PP D R RE RS, W RS LT
NN -~ = Herb layer
i‘@\ I}E%ﬂﬁ& 2018 iﬁd&*}%{ qu Iﬂu; EZKE‘%% YE/[\E Shrub |ayer 0 0 0
SRR SO SN
#* 3 ANFES MEYIRE R 2R R ER
Table 3 Changes in species diversity indexes of plant communities in different habitats
. Shannon Z #1454 (H) Simpson % EEHEE (H) YkhE= BEfR %L (D) Pielou ¥J5I FEFEHL (Jsw)
FU\ Hib%‘t Shannon diversity index Simpson dominance index Richness index Pielou evenness index
ayer abita
Y 2015 2018 2015 2018 2015 2018 2015 2018
B A 3.049+0.225a 2.020%0.27ab  0.945%0.011a 0.720+0.080a 36.000=4.163b 26.330+0.880ab 0.835+0.047a 0.620+0.080a
Herb B 3.359+0.053a 2.810%0.12ab  0.9440.070ab 0.900+0.010a 40.000+2.309ab 32.670+5.840ab 0.975+0.012a 0.820+0.020a
C 1.980+0.183b 1.8204+0.26b  0.97140.013ab 0.700+0.090a 33.667+2.404b 18.000+1.530b  0.574+0.052b 0.590+0.100a
D 2.82440.282b 2.560+0.17ab 1.021+0.009a 0.890+0.020a 32.667+1.333b 23.670+2.330b  0.835+0.072a 0.8100.030a
E 3.18240.111a 2.580+0.17ab 0.733+0.082b 0.850+0.040a 44.667+1.764a 39.670+4.180a  0.900+0.056a 0.700=0.030a
HEA A 1.596 +0.16b 0.685=0.066b 9.33340.333b 0.713+0.061b
Shrub D 2.174+0.09a 0.852+0.008a 13.000+1.527a 0.854 +0.010a

R B 5 A [R5 R n 2 57 52 25 (P < 0.05)

Data followed different letters within column indicate significant differences at 0.05 level.
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HLF (OM) & Bt i {1 2015 £EHK £71315(49.84 g/kg)
A5y 2018 AEBF A H1(138.42 glkg), HAKAE T 2015 4F
Vit (6.23 g/kg)AE A 2018 47 2 H1(15.78 g/ kg). ¥

DU d B (AK) & & _ETF ok (12.27 mglkg), 4
BE(TP) & RAZ LA K.

3.4 Yifh RS I IR TR 7

DA Z FEEAE N R AT B, L Ig Ak T A
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EARZM S, S 8 TR A AR
SRR, H5 SWC. pH. TK £ B E %,
BEARZM S, Wils5 OM. BD. SWC. TN. pH
R AH % 1k A 5 2 /K 3 B Ak M 5 AT LA 43 )
iR R HEA 2 ANV A 2 W) P 22 B AR R (1) 99.92% 11
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Table 4 Physico-chemical properties of riparian soil in different habitats in 2018

A8 Habitat

A B C D E
pH 7.85+0.02ab 8.05+0.04a 7.90+0.02ab 7.7540.15b 8.1140.09a
T35 /KE Soil water content (SWC, %) 9.26+0.99¢c 16.3140.28b 13.17 40.56b 7.0940.70c 23.49+1.85a
75 Bulk density (BD, glcmd) 1.84+0.02a 1.96+0.04a 1.9440.02a 1.53+0.04b 1.9240.04a
4% Total nitrogen (TN, g/kg) 2.43+0.40a 1.20+0.32a 2.10+0.27a 3.46+0.99 1.11+0.04a
%1% Total phosphorus (TP, g/kg) 0.15+0.02a 0.15+0.01a 0.24+0.03a 0.20+0.03a 0.15+0.02a
4= Total potassium (TK, g/kg) 23.59+1.28a 20.46+0.94a 19.64+2.23a 18.68 +1.85a 23.91+1.23a
LA Available potassium (AK, mg/kg) 6.90+0.15b 4.54+0.24c 7.92+0.63b 4.37+0.32¢ 12.274+0.13a
FH WL Organic matter (OM, g/kg) 67.47+2.36b 25.1343.57c 15.78 +1.42¢ 138.4249.50a 36.14+2.32¢c
[FATHR 5 AN R 7 BER R 22 7 . 3 (P <0.05).
Data followed different letters in the same line indicate significant differences at 0.05 level.
# 5 JURHTHET LSRRG B A5 R
Table 5 Prospective selection characteristics of soil physical and chemical properties in RDA analysis
R T HAZ Herb layer #EARJZ Shrub layer
Explanatory variables Axis 1 Axis 2 F 3 Axis 1 Axis 2 F 3
oM -0.106 3 -0.350 4 0.4 0.634 0.8712 -0.236 7 40.7 0.002™
BD 0.1493 0.3828 0.5 0.492 -0.802 8 0.1110 235 0.002™
swcC 0.6070 0.216 4 6.2 0.016" -0.7799 -0.007 6 20.1 0.004™
TN -0.4739 -0.262 1 33 0.068 0.640 7 -0.480 7 9 0.004™
pH 05701 0.2481 5.3 0.024" -0.607 5 0.3109 7.6 0.008™
TP 0.2534 0.559 3 14 0.274 34 0.102
TK -0.528 4 -0.279 8 43 0.036" -0.039 2 -0.2280 <0.1 0.884
AK 0.262 3 0.4839 1.3 0.266 -0.053 9 0.2713 <0.1 0.836
FFIE{E Eigenvalue 0.850 7 0.1124 0.998 1 0.0011
BB F Explained variation 85.0700 96.310 0 99.8100 99.920 0
A% & ¥ Correlation coefficient 0.995 7 0.896 7 0.999 7 09324
** P<0.01; *: P<0.05.
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Fig. 1 Redundancy analysis of species diversity and soil nutrients
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