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Abstract: [ Objective 1 Soil particulate organic carbon (POC) is a key player in the transformation and
sequestration of soil carbon pools. However, POC content is significantly regulated by changes in soil environment.
Therefore, this study was aimed to clarify the change of POC and its influencing factors with vegetation
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degradation of alpine wetlands, in an attempt to provide certain basic data for further understanding the responses
of soil carbon pool dynamics to climate change and human activities in alpine wetland. [Methods] In this study,
the swampy meadow of Gahai wetland in the northeastern edge of the Qinghai-Tibet Plateau (QTP) was taken as
the study area. In the typical vegetation growth area around Gahai Lake, the spatial instead of temporal method
was used to characterize the degree of degradation. Sample plots were set up by selecting lots with gentle terrain
and consistent slope orientation. Different vegetation degradation levels were classified according to the indicators
of plant species composition, aboveground biomass, community height and cover. Soil samples were collected
from four vegetation degradation levels, including non-degraded (ND), slightly degraded (SD), moderately
degraded (MD), and heavily degraded (HD) in swampy meadow at Gahai wetland. The contents of soil POC were
investigated in in the growing seasons of 2016-2017 by field sampling and laboratory analysis. Three-factor
analysis of variance was used to analyze the effects of vegetation degradation, soil layer, sampling time and their
interactions on soil moisture, soil organic carbon (SOC) and POC contents. Redundancy analysis was performed to
determine the dominant factors affecting the change of SOC components in each vegetation degradation levels.
[Results] The results showed that vegetation degradation significantly decreased the amount of POC at soil
surface layers (0-10 and 10-20 cm), but there was no significant effect on the deep layers (20-40, 40-60, 60-80 and
80-100 cm). As the growing season progresses, the contents of POC at 0-10 and 10-20 cm layers decreased first
and then increased in four vegetation degradation levels. However, the contents of POC at the other deep layers
did not change significantly. In terms of inter-annual variation, soil POC levels and fluctuations were higher in
2016 than in 2017. Analysis of variance (ANOVA) showed that the sampling time, the vegetation degradation and
soil layer had significant effects on the POC content, respectively. Meanwhile, the interaction of sampling time,
vegetation degradation and soil layer had a significant effect on soil POC content. To further identify the intrinsic
factors affecting changes in POC content. Redundancy analysis was utilized to reveal the differences between the
studied factors. The results showed that total nitrogen and below-ground biomass were the main factors driving
changes in soil organic carbon fractions. [Conclusion] In summary, the process of vegetation degradation in
alpine wetlands may impair the accumulation of surface soil carbon pools in the wetlands of the QTP. The original
POC accumulation is gradually lost with the increasing degree of vegetation degradation. This phenomenon
suggests that vegetation degradation may have transformed the QTP wetlands into a new potential carbon source.
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Table 1 Description of the experiment sites
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B, ML REA R
HD HRACH T EEEAAE, K™

vE: RAIARR/NG R R AR RIBALFERE ) 22 7 B35 (P<0.05). K [A. Note: Different lower case letters in the same
column indicate significant differences between different degrees of degeneration (P<0.05). The same below.
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Table 2 Physicochemical properties of soil in the experimental sites

- TS £ B Exil EERiIR S
Plots Soil bulk density pH Total N Total P Total K SoC
/(g-cm?) I(gkg™) /(mg-kg™) lg-kg") UL
ND 0.39+0.04b 7.93+0.03a 4.06+0.56a 38.20+24.98a 6.03+0.41a 22.79+2.70a
SD 0.42+0.04b 7.76+0.06b 3.39:0.67b 30.79+19.91a 6.02+0.44a 18.29+2.62ab
MD 0.61+0.05a 7.74+0.08b 3.08+0.40b 32.88+23.56a 5.74+0.26ab 16.71+2.70b
HD 0.62+0.07a 7.75+£0.07b 2.81+0.23c 34.74+24.89a 5.58+0.42b 15.93+2.42bc

VE: FHEEE N 0~10. 10~20. 20~40. 40~60. 60~80 Al 80~100 cm +/Z2M¥{l. Note: The data in the table were
the mean values of 0-10, 10-20, 20-40, 40-60, 60-80 and 80-100 cm soil layers.
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Fig. 3 The biomasses under different vegetation degradation levels in 2016 and 2017
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Fig. 4 The soil water content (SWC) under different vegetation degradation levels in 2016 and 2017
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Table 3 Variance analysis of SWC, soil organic carbon (SOC) and particulate organic carbon (POC) under the interaction of

vegetation degradation, sampling time and soil layer

SwWC SOC POC
X% Factor  df
2016 2017 2016 2017 2016 2017

KL ) 4 195.6*** 39.94*** 424, 7%** 33.84*** 28.65*** 36.54***
W IEAL® 3 640.4%** 60.63*** 1 665*** 366.5*** 69.78*** 67.75***
+ 3¢ 5 255.3*** 16.58*** 10240%** 1868*** 301.3*** 464 .5***
RFEFERT
] < Al 4 1R 12 28.77*** 3.35*** 87.97*** 17.68*** 6.36*** 6.44***
,ﬂz(l\»xiz,
Z’ttj;ﬁiﬁjylﬂj x 20 6.32*** 4.22*** 25‘62*** 6.95*** 7.32*** 7.67***

yay
ﬁg}%ﬁ{x 15 76.45%** 7.28%** 724.1%** 168.4*** 37.7%** 37.06***

rFay
SRR ] x
HibGEx 60 572w 2.15% 43254 7.79%%% 3.03%%%  4.99%k*
:t)zz?-{fﬂxfzixﬂﬁ

E: HUERER F KN, REEZEME P <0.001, df NHEHEN-1). Note: The value represents the F value, ***
represents the significance P <0.001, and df is the degree of freedom (n-1). WSampling time, @Vegetation degradation, ®Soil

layer.
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Fig. 5 The contents of soil organic carbon (SOC) under different vegetation degradation levels in 2016 and 2017
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Fig. 6 The contents of soil particulate organic (POC) under different vegetation degradation levels in 2016 and 2017
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fefa# . 7E 80~100 cm, [R 6 HABMRE AL, POC fE Al H 4y AR g 4% /N, 7F 0.10~1.80 g-kg™
Wesh. 2017 45, B ND [ 10~20 cm POC 4, HABFEE & L2 NET —8, BiREN;
% 0~10 cm BHEAEXT R, ¥I7E 5 H. 9 HiAFIE K. MAIME, 7E 0~20 cm JZ, POC i [a] 4%
N ER, 5 H. 9 Hfe: fE 20~100 cm 2, POC &BIEA# TRE, ZIREVN; 2016
SEARMR I B T 2017 4.
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Fig. 7 The temporal dynamics of POC under different vegetation degradation levels in 2016 and 2017
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growing season.
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Fig. 8 Redundancy analysis (RDA) results of SOC, POC and environmental factors
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POCH B A TR (B7). POCH & (3 R0 KT AP iR AR 4 AR 3 A 20, i
PR 1Ak B A KAV SR AT . — 5T, ESHRH, I T E KA A
K. Hs A, ZXEEZRHT R, SEEMEHEE G, o T BRI R RED,
A3 N LR POCKIFEIE s S UbFIN, AW JR A K RIS U B e AL, ik —
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