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Assessing disturbance status of Zoige wetland using ground dwelling soil animal

and plant-based index of biotic integrity
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Abstract: The Zoige wetland, located at the northeast of Qinghai-Tibet Plateau, is the largest plateau wetland in China.
There have been substantial changes in Zoige wetland due to natural ( climate, soil, and vegetation) and anthropogenic
(drainage and overgrazing) impacts. The index of biotic integrity is a comprehensive method for assessing the ecological
status of wetlands. The ground-dwelling soil animal and wetland plant are the most widely used biological indicators owing to
their distinct advantages for wetland ecosystem monitoring, while there is no indicator framework to determine the disturbed

status and benefit of returning grazing to wetland of the Zoige area. The aim of this study is to evaluate disturbance status of
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Zoige wetland using the ground-dwelling soil animal and wetland plant-based index of biotic integrity to providing data for
the restoration of Zoige wetland. In July 2018 and July 2019, the ground dwelling soil animal and plant were investigated
from 10 typical wetlands of Zoige were chosen, including 4 wetlands which were undisturbed or less disturbed, and 6
wetlands which were disturbed. The ground-dwelling soil animal and plant-based index of biotic integrity in Zoige wetland
were determined through a range of index value distribution, discrimination ability, and correlation analysis of 74 candidate
indicators, which included 5 metrics of the number of soil animal individuals, the number of meso/micro soil animal
individual, the number of ground spiders, Fungivorous form animal and Saprozoic animal, while plant integrity index
including 4 metrics of mesophyte, annuals plant, Gentians, ration of annuals/Perennials. Use the quartile method to
determine four grades of undisturbed, mild, moderate, severe disturbance in the study area with 95% quantile of all
sampling points as the best-expected value and judge the disturbance status of the Zoige swamp wetland. The results showed
that the relatively primary wetland was undisturbance, swamp meadow 2 was mild disturbance, long-term low intensity
drainage stress area was moderate disturbance, and short-term high intensity drainage stress area was severe disturbance.
Among the investigated typical wetland of Zoige, 20% of wetlands were undisturbance, 30% were mild disturbance, 30%
were moderate disturbance, and 20% were the severe disturbance. According to the Pearson correlation coefficient analysis,
there was a significantly positive correlation between surface soil animal integrity index and plant communities integrity index
(r=0.722, P<0.05), indicating that the evaluation results of surface soil animal integrity index and plant integrity index

were consistent.

Key Words: functional group; community structure; dominant group; disturbance categories; Zoige
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Table 1 Basic information of sample plots

R A ' P Fh TR ik
Type of plots Site Dominant species Status Reference
*ﬁﬁ%ﬁﬁ(ﬁﬁ‘ 10204,9"1’0”E ﬂéﬁ}%#l_(B siyi(:c:)mpressu.sl) ,:%M%ﬁ TAHTFH. P
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. e . b o et . A,
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Table 2 Candidate metrics and their expected response to the disturbance
b iiesu e WRTESY M K e HUSE W 7
Metrics type Number  Ground-dwelling soil animal Responses  Number ~ Plant Responses
METEE F1 ARSI TH Pl JEYi b It
Community richness F2 b2 TR P2 TR IR TR
3 A B Y TH P3 WA A R TH
F4 /N S R TR P4 R A L7t
F5 PN S TH P5 — AR YA Lt
F6 SR F A TH P6 ZAE IR TR
F7 5 B Ao TH P7 B R T
F8 B0 H R [t P8 BYGRUR /b ene E 7t
F9 YRR TH P9 RAR R 7
F10 R B R [t P10 BHEEMAEE LTt
Fi1 XU H PR 7t P11 HRH R RO TH
Fl2 PR TR P12 PPERM AR TR
F13 LS b eny TR
Tk LE Fl4 IR L7t P13 HEE L7t
Community structure/% F15 LR (is P14 U EF
F16 R R Tt
F17 R [t P15 AAF L7t
FI8 B R It P16 Ep 1%
F19 HEARH [t P17 MR L7t
F20 bR Tt P18 BEAH TR
21 WA L7t P19 HEE TR
2 FBE It P20 PR TR
F23 SRR Lt P21 Z5H L7t
F24  ERAEH It P22 —AEEAEY AR L
BIRGEH/ RE 25 WeH G P23 HRE R L7t
Trophic structure /Plant cover F26 JiiNEY L A P24 B A
F27 W G P25 RARI L L7t
F28 JE et TR P26 ARl L
29 et G P27 el 1%
P28 ERPHERE LTt
P29 R TR
P30 UERLEE THE
P31 — AR It
P32 BRI TH
fURM: Sensibility F30 R ER TH P33 MY L
F31 TN S S P R T
i3 Tolerance F32 KBS SHE s P34 fUREL—K BTt
F33 LNRR: ST S i LF
Shannon-Wiener %% F34 KA+ e A P35 TP A
Shannon-Wiener index F35 H/NE LSS Y L
Pielou #5 4% 36 KBS Lt P36 MY Bt
Pielou index F37 LSRR 5L L
RO 2 e PV KRR Lt

Floristic quality index

F: HHEEIZH0 The parameters of soil fauna; P 4B %L The parameters of plant
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Table 3 The correlation coefficient between candidate biotic metrics

Mok IS Y
Ground-dwelling Soil animal Plant
F4 F6 F27 F28 P5 P17 P22 P27 P33

Fl 0.459 0.787*" 0.472 0.639 P4 0.423 0.480 0.423 0.517 0.467
¥4 0.799 ** 0.751* 0.742* P5 0.979*"  0.985**  0.869""  0.374
F6 0.661°* 0.635* P17 0.979**  0.853**  0.529
F27 0.672* P22 0.848**  0.374
P27 0.395

# % 7F 0.01 KT F R ERIE; + 7F 0.05 /KF [ EHHC

F4 ARZBFRBEYTEREBOTNIRAE

Table 4 Rating categories of Zoige wetland disturbance status based on biotic integrity index

e ool tity o
Biotic integrity index Soil animal Plant assessment
ZHRIX AHXS AR TR 3.40 J 4.00 ¥ 3.70 7
Reference sits AP E ) 1 4.36 X 3.42 7 3.89 o5
TR ) 2 3.32 % 3.30 7 3.31 ®
) 3.28 % 3.93 T 3.61 7
ZAX BRI 2.96 i 3.44 ® 3.20 %
Disturbance site AR RE P AT R X 3.07 % 2.93 rf 3.00 o
2 AR E A X 2.96 h 1.64 iy 2.30 i
ZA P BRI X 2.40 GEY 2.53 i 2.47 GE
FAARER L HEK BT X 2.57 h 1.87 GR 2.22 i
S e SRR B HE K B T X 2.02 G 0.34 & 1.18 &
T (=3.34) T (=3.56) I+ (=3.63)
TERT R 2F(3.02—3.34) BT (3.12—3.56) BFH(3.10—3.63)
Evaluation of the level P4 (2.53—3.01) 4t (1.81—3.12) 4 (2.28—3.10)
HEHFM(=<2.53) EF(<1.81) EH(<2.28)

WG AP S BAEIRAR VLM AR UE , JSUHR TR PR X AEIIVA B AR ) 2 AR o B R A i 1 X L 300 g it 32 1
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0.05) , R 3R b/ - 3l ), e HOR 5 B A RS A5 Bk R TR b R PR B AR AR A AE 3 1 OC
2 TG AR S B R A, L H T RE A 1 B B M AU B LA o7 VR R b A B 1 A8 Ak

LR R IS Y e R ME R B S B Y S B MR BOA 28 TSR IT A A R S VA PR 2 POR B AR
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