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Effects of Tibetan pig herding on soil CO, fluxes in a plateau wetland of northwestern

Yunnan, China
ZHAN Pengfei, YAN Pengfei, LIU Zhenya, WANG Hang, ZHANG Yun, ZHANG Yong, CUI Haijun,

XTAO Derong”
National Plateau Wetlands Research Center/ College of Wetlands, Southwest Forestry University, Kunming 650224 ,China

Abstract: Plateau wetlands are important carbon sinks in ecosystems. As an important part of the carbon budget of the
plateau wetland ecosystem, soil CO, fluxes play an important role in the regional carbon balance. Tibetan pig herding is a
unique grazing method in high-altitude Tibetan areas of China. It is an important disturbance factor that causes soil
degradation in plateau wetlands and affects the change of soil CO, fluxes. A soil CO, fluxes automatic measurement system
(LI-8100A, LI-COR, USA) was used to detect CO, fluxes from the disturbance of Tibetan pig herding and the control
(without Tibetan pig herding) in the Bulun, Hamugu, and Yila grasslands in northwestern Yunnan during different seasons.
We found that Tibetan pig herding reduced the CO, fluxes of the soil and there were clear daily fluctuations. Compared with
the dry season, the effects of different grazing methods on CO, fluxes were more obvious during the rainy season, with values
of 70.4% , 87.5% , and 60.7% for the Bulun, Hamugu, and Yila grasslands, respectively. The correlation of CO, fluxes
with the physical and chemical properties of the soil and plant biomass indicated that there was a significant correlation

between soil bulk density, porosity, pH, total labile carbon, plant biomass, and soil CO, fluxes during the control plots.
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The impact of grazing on the plateau wetland was analyzed by a plant-soil index (PSI). Overall, there was a good linear
relationship between soil CO, fluxes and PSI in the control plots. This index could be used to predict future changes in soil
CO, fluxes in plateau wetlands. The results of this study not only effectively estimate soil carbon emissions of a plateau
wetland under the influence of a strong grazing disturbance, but also provide theoretical support for strengthening the
scientific management of Tibetan pig herding and the protection, restoration, and reconstruction of plateau wetland

ecosystems.
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Table 1 Biomass index of plants under different herding conditions

57 Dry season FiZE Rainy season
b M A A M A SAY
Sample Above-ground biomass/ Total biomass/ Above-ground Total biomass/
(g/m*) (g/m?) biomass/ (g/m”) (g/m?)
Aif&: Bulun %} H& Control 23.56+23.23 149.06+45.39 113.78+37.21 1040.75+364.03
T3 Disturb 0.0120.01 1.08+0.80 11.26+23.03 540.03+115.51
P <0.05 <0.01 <0.01 <0.05
M AR % Hamugu X} & Control 35.13+15.55 428.89+42.55 310.95+45.83 2872.44+442.41
T3 Disturb 2.45+2.43 5.21+1.57 15.05+5.83 225.65+58.92
P <0.05 <0.01 <0.01 <0.01
L Yila % #& Control 38.97+29.24 616.67+114.73 294.78+52.43 1566.26+317.95
T3 Disturb 1.43+1.76 5.67+1.43 16.88+22.24 218.73+45.39
P <0.05 <0.01 <0.01 <0.01

1.3 EPAMEI S = b
1.3.1 -3 co@mE

+- 4 CO, 38 R FTE 4+ SEF Y ( LI-8100A , LI-COR , USA) Bzl iE CO,HEGH i, 43 I7E 2016 4
WZE(7 )M 2017 4221 7)) 8 R A RTHE]  RARIOT A0 48 W AL RV o [ 5 7 4 B HE
X REFEDT H 58 COE A TINE . BFAMRAERS e RG AR E 55 VAR | it s 0 56 HL
FREATFFHLITIN 20 min, B E M4 W2 REE S ECELICA BN (TGS ) S5, W S5, Bk
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Fig.1 Location of Napahai and sampling sites
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Table 2 Basic physico-chemical indicators of soils

B=E Dry season

- . . IR R
. L LB Organic Total labile
Sample Bulk/ pH Moisture . .
(&/em’) content Root/soil Porosity/ % matter/ carbon/
cm :
(g/kg) (mg/g)
fife Bulun X & Control 0.84+0.22  7.06+0.61 0.68+0.06  0.14+0.03  51.51+5.31 447.43+85.74  14.64+3.85
T4k Disturb 0.90+£0.24  7.21+0.24  0.60+0.11 0.01+0.01  65.00+6.01 368.58+23.26 12.27+4.04
P 0.065 0.580 0.119 <0.01 <0.05 0.075 0.324
&A% Hamugu X} B8 Control 1.06£1.04  6.19+0.44  0.25+0.02  0.07+0.02  36.72+8.80 80.33+23.56 4.83+0.80
F#t Disturb 1.28+0.24  7.15+0.58  0.20+0.06  0.01+0.01  83.18+15.78 54.33+13.90 5.05+1.14
P 0.076 <0.05 0.146 <0.01 <0.01 <0.05 0.706
L Yila X & Control 1.23+0.19  6.30+0.36  0.25+0.05  0.05+0.02  52.85+8.06 100.67+11.74 11.46+7.56
T4k Disturb 1.39+0.25 7.34+0.44  0.17£0.03  0.01+0.01  98.55x12.94 66.87+17.07 9.92+6.01
P 0.024 <0.05 <0.05 <0.05 <0.01 <0.05 0.703
T2 Rainy season
B A Sk AL BTG B
. it nl = LB Organic Total labile
Sample Bulk/ pH Moisture . .
(&/em) content Root/soil Porosity/ % matter/ carbon/
cm onte
(g/kg) (mg/g)
fife Bulun X & Control 0.64+0.03 7.61£0.07  0.73+0.08  0.05+0.03  63.93+6.48 472.16+41.26 21.01+2.60
T4k Disturb 0.64+0.12  7.57+£0.04  0.74+0.01 0.05+£0.04  92.52+10.23 376.6+41.13 19.52+1.99
P 0.923 0.238 0.156 0.861 <0.01 <0.01 0.292
MG R4 Hamugu X #& Control 0.74+0.06  7.32+0.10  0.30+0.02  0.07+0.04  76.20+15.30 70.7+10.25 15.49+2.73
F#t Disturb 0.98+0.14  7.87+0.11 0.26+0.03  0.01+0.01 100.52+19.42 47.78+18.24 9.45+1.57
P <0.05 <0.01 <0.05 <0.05 <0.05 <0.05 <0.01
L Yila X #& Control 0.82+0.01 7.83+0.13  0.44+£0.78  0.05+0.04 68.11+7.67 180.99+50.34  15.68+4.85
T4k Disturb 0.89+0.15 8.01+0.03  0.29+0.02  0.01+0.01  98.91+11.55 85.79+25.23  11.29+1.42
P 0.339 <0.05 <0.05 <0.05 <0.01 <0.05 0.059

1.5 it

KRR R T 229011 (one-way ANOVA) 28T TR T 88 B fb 2 1 o S A e 2 a1 1Y
Z5E, FIFHZHE T 2508155 (Multiple-way ANOVA) 204 T 275 il 28 CRAE S 3 CO, 38 7 KAl
Y-+ RS B, B, o BRI AR SRR A R bR A AR A - R RS 5 o,
WG 2E R WS COMEMEMERIE ., iR PR SPSS 16.0 #4740 11 4017, Hordh P<
0.05°4 3, P<0.01 i3  EEIR A Sigmaplot 10.0,,

2 HR

2.1 3 CO,E R A A fLERIE

MZETT AR (B 2) , IZEsm T 0 3 CO,HEMGE & i F a3 R =0 B o, HscR 5 TPy
HCBU™ IS5 T 5 CO, MHEBGHE A, o A e M AR (RO B4 BIREAR T 70.4% 87.5% .60.7%
MERAE ST, R TRIZET 2R A5 A8 R 56 BT 19 48 CO, 3l B 38 R T 3 ke H, Horh 52 20 4 10 B U
BT IR HE CO, HERTM & FAR T 30.2% , T AR T 70.4% , AR EGAG S B It A 8 T B0 52 el I 1 iy R
A5 AR R AR SRR LT R O, i KT X R I G R i R 78 B S A 4 TR 1 3% €O, 38
i 5 X IEAH 22 5 0 B (P<0.01) .

] 3 ATAT, AR5 520 A4S P ARAT DPHhr B 3 4 T 40 5 0 B2 e R i 12398 COL i s iy H A2
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Fig.2 Characteristics of soil CO, fluxes in different sampling site
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WA T ORI sh AR L,

24 +HECO,HES PSI LR

SR FHZRAE [R5 7 RS [T REAS 8 IR 1 39 O, i H 3 S -+ e Bt 47 804 20, 15 2
TR B RORCE R T T B R M 1 CO, M SR - BRI R (B 7). AnE R, k) BERE
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Fig.3 The daily dynamic characteristics of CO, fluxes at different sampling site
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Fig.4 Linear regression relationship between soil CO, fluxes and soil physical properties
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Fig.6 Linear regression relationship between soil CO, fluxes and plant biomass
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Table 3 Multiple-way ANOVA table for the plant-soil index and CO, fluxes

BT RFE AT b3 AT < b R RE R Ab
Season Sample Treatment SeasonxTreatment SamplexTreatment
Y-+ HEHE E F 67.910 1.974 53.230 30.462 9.089
Plant-soil index P <0.01 0.148 <0.01 <0.01 <0.01
CO, i F 398.910 34.170 52.059 44.155 1.2892
CO, fluxes P <0.01 <0.01 <0.01 <0.01 0.160
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