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Effect of fenced grazing on soil active organic carbon in Napahai Wetland
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Abstract; Overgrazing has led to the gradual loss of the carbon sink function of the alpine wetland in Northwest Yunnan. As
an effective wetland restoration method, the fenced grazing prohibition has not been studied on its impact on the soil carbon
pool in the alpine wetland in Northwest Yunnan. In order to explore the impact of the fenced grazing prohibition on soil
active organic carbon in the alpine wetland in Northwest Yunnan, the different grazing prohibition periods (no grazing,
grazing prohibition for 3 years, grazing prohibition for 8 years, and grazing prohibition for 10 years) meadows and swampy
meadows were used in the Napahai Wetland. Meadows and swamps are used as the research objects to compare and analyze
the content characteristics of the total organic carbon (TOC) , particulate organic carbon (POC) , dissolved organic carbon
(DOC) , easily oxidizable carbon ( EOC), and total organic carbon (TOC), and microbial biomass carbon ( MBC). The
results of the study showed that with the increase of the grazing prohibition period (<10 a), the soil TOC, DOC, EOC,
and MBC contents of meadows and swampy meadows increased significantly (P<0.05) ; with the increase of soil depth, the

contents of TOC, EOC and MBC in meadows and swampy meadows soil gradually decreased, while the contents of POC and
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DOC gradually increased. The physical and chemical properties of soil significantly affected the content of each component of
soil active organic carbon, and TN was the dominant factor affecting the content of each component of soil active organic
carbon in meadows and swamp meadows. The fenced grazing prohibition is beneficial to the restoration of soil quality and
carbon sequestration capacity in the alpine wetland in northwest Yunnan, and the restoration effect is more obvious with the
increase of grazing prohibition years. The restoration effect of Napa Sea swampy meadow soil was more significant than that
of meadow soil in the same restoration period. This study can provide a theoretical basis for grazing wetland restoration

research.

Key Words; wetland restoration; grazing prohibition period; active organic carbon
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F1 FEEHFRIEELEREUEE
Table 1 Change characteristics of soil physical and chemical properties in different years of grazing prohibition

AEPAERR

ek Grazing i%f{ekiz‘ éjk%é HE . A §587 KA BB
Soil type prohibition Soil Moisture Bulk denjlty/ TN/ TP/ TOC/
period/a depth/cm content/ % (g/cm”) (g/kg) (g/kg) (g/kg)
Hif 0 0—10 35.17Ab 1.95Ba 5.85Ab 0.95Ab 53.10Ab
Meadow 10—20 22.26Aa 2.00Ba 2.76Aa 0.73Aab 20.49Aa
20—30 22.33Aa 2.24Ca 1.95Aa 0.65Aa 14.82Aa
30—40 19.14Aa 2.12Aa 1.53Aa 0.55Aa 13.11Aa
SERE A N 0—10 52.23Ab 2.14Ba 8.38Ac 0.94Ac 67.56Abc
Swampy meadow 10—20 52.18Ab 2.45Ba 7.27Abe 0.70Ab 79.13Ac
20—30 46.38Aab 2.30Aa 5.62Aab 0.55Aab 50.03Aab
30—40 38.65Aa 2.37Ba 5.58Aa 0.48Aa 37.83Aa
Hif 3 0—10 46.83Bc 1.80Ba 6.245Ac 1.12Aa 54.20Ab
Meadow 10—20 29.44Bb 1.89Bab 3.34Ab 1.08Ba 22.72Aa
20—30 25.66Aab 2.16BCab 2.17Aa 1.10Ba 17.64Aa
30—40 25.07Aa 2.21Ab 1.74Aa 0.92Ba 14.80Aa
HERE A k) 0—10 80.50Bc 1.55ABa 16.58Bb 1.09ABc 308.41Bb
Swampy meadow 10—20 71.10Bbe 1.58Aa 16.48Bb 0.88ABbc 271.59Bb
20—30 64.79Ab 1.82Aa 9.75ABa 0.71ABab 128.89Aa
30—40 50.96ABa 1.92ABa 4.67Aa 0.52Aa 60.11Aa
Hify 8 0—10 79.09Ch 1.77Bab 14.83Bb 0.995Ab 259.04Bc
Meadow 10—20 74.65Ch 1.51ABa 15.29Bb 0.76Aa 223.36Bc¢
20—30 72.69Ch 1.87ABab 12.32Ch 0.76Aa 157.43Ch
30—40 62.52Ca 2.03Ab 7.22Ba 0.55Aa 76.54Ba
ERE S f XEE| 0—10 83.91Bb 1.48ABa 21.95Cc 1.31Be 297.01Bb
Swampy meadow 10—20 78.93Bab 1.56Aa 18.48Bb 0.87ABb 244.75Bb
20—30 83.09Aab 1.80Aa 8.24Aa 0.68ABa 86.52Aa
30—40 53.35ABa 1.83ABa 5.38Aa 0.64Ba 49.31Aa
Hif 10 0—10 72.44Ch 0.95Aa 20.81Ch 1.59Bc 353.33Cc
Meadow 10—20 69.49Ch 1.13Aa 17.48Bb 1.10Bb 264.29Bb
20—30 49.28Ba 1.75Ab 9.81Ba 0.70Aa 94.70Ba
30—40 43.05Ba 1.84Ab 7.56Ba 0.70ABa 73.26Ba
TR ) 0—10 79.98Bb 0.96Aa 19.36BChe 1.25ABc¢ 314.19Bb
Swampy meadow 10—20 77.23Bab 1.27Aa 20.18Aa 1.03Bbe 264.02Bb
20—30 71.58Aab 1.62Aa 15.18Aa 0.77Bab 143.85Aa
30—40 66.30Ba 1.66Aa 12.98Aa 0.64Ba 126.25Ba

TN. S A Total nitl‘ogen;'[‘[’;“é@'i Total phosphoms;'l‘OC;“é\ﬁMﬁﬁ Total Organic Carbon ; AN [l K5 FA: 38R [l — - HE R FE A [RIZR AR BR 9 22 5+
13 (P<0.05) s ANF/ING FBEFRIR [F] — B HOAR FRAS [F] - 0 3 A 22 57 W 35 (P<0.05)
F2 ERERNMIBERESEEHEAIRSENXRIN

Table 2 Analysis of the relationship between grazing prohibition period, soil depth and active organic carbon content

CET I S &

ek H 7

,i%xi Dependent Moisture G . TN TP TOC POC DOC EOC MBC
Soil type . Bulk density

variable content

i) TR 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.00
Meadow AMUAEIR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BELH A TR 0.00 0.10 0.00 0.00 0.00 0.59 0.00 0.00 0.00
Swampy meadow AR IR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

POC.. Wik F Wik Particulate organic carbon; DOC AR B Dissolved organic carbon; EOC S B Bk Easily oxidizable organic carbon; MBC SR YR

fii Microbial biomass carbon
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Fig.1 Variation characteristics of soil active organic carbon content in different years of prohibition of grazing
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Table 3 Correlation analysis of soil active organic carbon and soil physical and chemical properties under fenced grazing prohibition

P & K
POC DOC EOC MBC TOC Moisture Bulk TN TP
content density
POC -0.119 0.065 0.085 0.38 0.309 -0.094 0.223 0.094
DOC 0.414 -0.111 -0.155 -0.261 -0.231 -0.031 -0.184 -0.361
EOC -0.099 0.307 0.607 0.747 0.58 -0.522 0.695 0.604
MBC 0.061 0.297 0.325 0.721 0.57 -0.435 0.724 0.653
TOC -0.067 0.11 0.728 0.245 0.796 -0.65 0.909 0.799
KR 0.137 0.196 0.589 0.251 0.859 -0.761 0.842 0.699
K 0.126 -0.147 -0.748 -0.342 -0.809 -0.66 -0.688 -0.591
TN 0.011 0.173 0.732 0.304 0.948 0.896 -0.818 0.838
TP -0.319 -0.117 0.546 0.465 0.475 0.23 -0.483 0.44
TP B IX . AR oA A B IR A e+
08 | mEALE
L L TP
EOC
g | DOC v e T MBC
A~
TOC 1y
N
-0.6 | 4| POC kA
-1.0 1.0 -1.0 1.0

PC1

B2 BEZEHRTIEFRERASFLEREUERAOTRSH
Fig.2 Redundant analysis of soil activated carbon components and soil physical and chemical properties under fenced grazing Prohibition

TN &L & Total nitrogen ; TP ; &8 Total phosphorus; TOC ; B4 HLHK Total organic carbon
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MBC 2 B FIEMSEE R, FIL DOC Al EOC &t e,

4 Zit

BEA A BCEBR IS N (<10 a) , THPEALH ) FIRD A 1984 12 )2 LIES/KEE TN TP \TOC & f 23, 15
YT, ANRZSHAR R A AL A ) A 7 S P T R ), YRR A ) 1A 57K R (TN TP Al TOC 5
B TR N [ EE AR BRTE A ) R S KR TN TP TOC 5 i 42 Bl SR E (9 3 i %
S U - SRR A A i
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Pl ES R RR A TI0 (<10 a) |, VA PEALFf) AN 5L AE) 13645 + )2 POC . DOC .EOC MBC & &40 ; i 25 +
SRV RS BB, A [R5 AT FR VAR 356 Ak B ) #1155 48] 4238 TOC . EOC \MBC & 18 Y933 T [, POC . DOC & 13 %
WA, ARIAS B R ) + 3 POC & & i TRk st B 3 Ak 5 fa) + 319 DOC  EOC #il MBC & & & T
i),

FRIR R AT 1) 1 4 ATRE T 155 T ) R ) = SR AE S 38 AS0OIR I A [ 85k 8 1 B9k &, HL B 25 2R 0 AE BR 1) 3
0, S SR e AR TR S AR 290 e v 3 A ) R A ek SR ) - 3 I
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