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Plant diversity and soil characteristics of different inundation zones in an aquatic-

terrestrial ecotone, Li River
LI Yang, WANG Dongmei” , XIN Zhongbao, WANG Jing, REN Yuan, LI Qingshan

Soil and Water Conservation, College of Beijing Forestry University, State Key Laboratory of Soil and Water Conservation and Desertification Prevention

Beijing 100083, China

Abstract: This assay studied the relationship between vegetation index and soil physical and chemical characteristics of
different inundation zones of the aquatic-terrestrial ecotones of Daxu Town. It also addressed the ecological problems related
to water shortage and vegetation degeneration occurring in the Li River in recent years. The results showed that in the study
area, species composition of the aquatic-terrestrial ecotone was dominated by annual herbaceous plants and species diversity
in different inundation zones initially increased and then reduced. The change in species diversity was in the following order
of inundation degree: light inundation zone > severe inundation zone > middle inundation zone > micro inundation zone.
Weakening of the hydrological influence resulted in gradual reduction of sand content, gradual increase of silt and clay
content, whereas soil bulk density, soil organic matter, and total soil phosphorus initially reduced and then increased. The
total nitrogen content decreased after the initial increase, total potassium was not significantly different in all zones, whereas
soil properties and vegetation diversity of Daxu Town ecotone were strongly influenced and controlled by the water level. The
study also indicated that Polygonum aviculare can be used as an indicator species for flooding. In addition, the Daxu Town
ecotone is also affected by tourism. Therefore, vegetation restoration work should consider the ecological aspects of the

ecotone and tourism in order to enhance the Daxu Town landscape and possibilities for recreation.
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Table 1 Species importance value and coverage in different inundation zone
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Fig.2 The map of inundation zone

i Yifh 44 Pk A JE )P FE Z{H Importance value Y36 B /AR A Coverage/ Canopy
Number Species Sort Life cycle T, T, T, T, T, T, T, T,
1 Lt PN ZAE — — 55.3 — — — 78 —
2 piviil HEAR EZ48 — 4.2 7.8 — — 6 11 —
3 el HEAR EZ48 — 8.3 6.9 — — 8 12 —
4 — MK HEAR EZ48 — 22.4 4.2 — — 24 5 —
5 N [Lw:N 1 4F — — 1.2 — — — 3 —
6 k3 A 1 4F — 23.4 8.6 — — 39 2 —
7 F A 1 4F — — 1.2 — — — 2 —
8 FES %N 1 4F — — 1.1 — — — 2 —
9 fli7pd Liw:N ZAE — — 0.9 — — — 2 —
10 i) A 14F — 0.9 — — — 1 — —
11 i 2F AR A EZiR 2.3 10.2 5.8 85.9 2 22 13 92
12 B AR EZas 1.2 3.2 — — 1 3 — —
13 R [LW:N 1 4F — 5.2 0.4 5.6 — 4 1 3
14 THI TH 35 [Lw:N EZas — 1.3 — — — 2 — —
15 JiR 21 FAR 1 4F 5.6 — — — 3 — — —
16 ik FAR 14F 19.8 5.8 0.3 — 10 4 1 —
17 + 2 FAR AR — — 2.3 — — — 3 —
18 K| FA EZ4R — 2.1 2.1 3.2 — 2 2 1
19 2 EFRE LS ZAF — 3.2 — — — 2 — —
20 B FA ZAF 9.5 — — — 7 — — —
21 ThIHERE FAR ZAF 3.3 — — — 5 — — —
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Table 2 Dominant herbaceous species distribution in different inundation zone

Py A K AR BR 5 T 2HH Growth years/Importance value

TEBLIX — —
Inundation sone A A T AR A T
Annual herb/Importance value Perennial herb/Importance value
T, WE/19.8 HE/9.5
T, K234 Hi A H/10.2
T, KE/8.6 FIFHL/5.8
T4 — FAHL/85.9

3.2.2  WE XMW RETEAR bR oA RRAE

M3 A&, 4 MEEXEEF S S MR ES R EREE, FEEEREkH
3.00034 M 9.000, Z J5 TR 3.000; ZFEMEFEEUEH 0.247 ¥EINZE 1.748, 2 J5 FREE 0.215; W5 EHEUL
i1 0.352 B4 MIZE 0.812, 2 )5 FFEZE 0.155; 0¥ ek 0.227 #% 0.786, 2 5 FFHEZE 0.193, HUEMHE X T,
FEESEEREX T, MFEEEREAHE, 20 EE R R RSN LI 3 4N B XA R R 500N
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Table 3 Species diversity index in different inundation zone

B YRR ZREPEFR PR Species diversity index
Inundation zone % ¥ Richness ZHEPE Diversity 5] Evenness P Dominance
T, 3.000a 0.247b 0.352b 0.227b
T, 8.000b 1.293c¢ 0.617¢ 0.652¢
T, 9.000c 1.748d 0.812d 0.786d
T, 3.000a 0.215a 0.155a 0.193a

RNR/NGFREFRIR 2 5 8.3, P<0.05
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VS IR EEES N AN SRR

x4 AEAHEEXLEPH HHE

Table 4 Soil pH in different inundation zone

Aa=s WX A FR H 5 WX A FR .
Number Inundation zone P Number Inundation zone P
T, W BIX 7.868d T, HE T X 7.725be
Ty IR BIX 7.621b T, TR V1K 7.134a
25
08 b ab ab b
b
3 0.7 | ; 7 ? el 20 | I T 1 a
39 0.6 a ) !
& ol 2
g - & 10
H 03} &
%, =
H 51
0.1+t N
0 0
T, T, Ts T4 T, T, Ts Ty
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Soil total potassium

B8 AREERXTESH
Fig.8 Soil total phosphorus Fig.9
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Table 5 Correlation of soil pH, organic matter, total nitrogen, total phosphorus and total potassium

I 13 pH EERINGS ey e gl
Soil chemical properties Soil pH Organic matter Total nitrogen Total phosphorus Total potassium
pH 1 -0.514 -0.686* 0.901 ** -0.302
HHLB -0.514 1 0.623 -0.476 0.506
2R -0.686 " 0.623* 1 -0.672* 0.465
K0 0.901 ** -0.476 -0.672" 1 -0.387
X -0.302 0.506 0.465 -0.387 1

* 7N AE 0.05 A (BN 1 BB SE ; + + FRaRAE 0.01 K- (ZUM) I- 25 AH ¢

4 itig
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