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Abstract

As an important soil carbon pool in Qinghai-Tibet Plateau (QTP), alpine peatland are extremely sensitive to global change.
Duration of drainage and water table drawdown lead to rapid soil degradation and C losses, and this may worsen under warming
as the soils are no longer protected by anaerobic conditions. Hence, the objective of this study was to assess the effect of drainage
on microbial characteristics, greenhouse gas (GHG) emissions and their influencing factors, and further analyze whether the
the variability of GHG emissions increases with warming. The results showed that the influence of water table drawdown on
microbial community structure was greater than that of duration of drainage. Both the fungal and prokaryotic community
compositions varied with water table gradient, and soil microbiota may served as a biomarker to analyze the differences in
GHG emissions among three different water table treatments. Intriguingly, the GHG emission decreased with the increase of
drainage age, while water table drawdown reduced the CO2 and CH4 emission rates, and increased N20O emission rates. In
addition, high temperature increased CO2 by 75% and N20 by 42%, but not significantly decreased the CH4 emission rates.
Structural equation modeling suggested that microbial community composition was the primary factor affecting GHG emissions
from drained peatlands, especially prokaryotes. Overall, our results indicate that water table plays a more important role in

GHG emissions than duration of drainage, and the variability of GHG emissions increases with warming.
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Figure 8
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Supplementary figure captions

Figure S1. Water table data at different distances from short- and long-term
drainage ditches in recent three growing seasons (2016-2018). (a) The fluctuation of
water table depth (WTD); (b) Average water table depths. S: Short-term drainage
peatlands, L: Long-term drainage peatlands, S2 and L2: low water table treatment
(LWT), S10 and L10: intermediate water table treatment (IWT), S50 and L50: high
water table treatment (HWT).

Figure S2. Variation of GHG emission rate of soil from three different water table
treatments in short- and long-term drainage peatlands under two temperatures
(8 °C and 18 °C). (a) CO> emission rate at 8°C; (b) CHa emission rate at 8°C; (c) N.O
emission rate at 8°C; (d) CO2 emission rate at 18°C; (e) CH4 emission rate at 18°C; (f)
N20 emission rate at 18°C.

Figure S3. Temperature sensitivity (Q1o) value variations from three different
water table treatments in short- and long-term drainage peatlands. (a) CO; (b)
CHa; (c) N2O. Asterisks (*) represent significance level: *p <0.05, **p <0.01, or ***p
<0.001. S: Short-term drainage site, L: Long-term drainage site, S2 and L2: low water
table treatment (LWT), S10 and L10: intermediate water table treatment (IWT), S50
and L50: high water table treatment (HWT).

Figure S4. Spearman’s correlation analysis between GHG emissions and soil
properties, soil prokaryotic and fungal communities. Asterisks (*) represent

significance level: *p <0.05, **p < 0.01, or ***p <0.001.



Supplementary Table Captions

Table S1. The relative abundance of Prokaryote and fungi at phylum level under different water table treatments in short-term and long-term

drainage peatlands.
Phyla s2 s10 50 &) L0 Ls0 drainage
WT  drainage agesWT
age
4477722157 38421504 ALIBL20512 45464%1336 40TBxLT2L  MUGAEIET4 005 <0001 <0.001
250553741  18674%1095 2353822115 265521761 1548542306 190471532 0038 <0001 0039
Actinobacteria 845840603 9086101 84021508 87290502 1296540941 86340885 0002 <0001 0002
Chioroflexi 5731179 102954056 85310761 50490901 1223342937 109933032 0044 <0001 0082
Bacteroidetes 2263+0867 56960441 28170606 20152032 251720098 31910455 0005 <0001 <0001
Crenarchaeota 145040882 46661245 28140414 036720132 277941099 351340350 002 <0001 0014
PR ctomyeees 2842082 147550691 1304067 26240403 192040887 244520218 o1 oom 0155
Gemmatimonadetes  1746+0.182 101620204 13170151 2262+0374 157820198 14020185 0001 <0001 009
Nitrospirae 13384029 095440295 15682027 12784011 11420176 2200 +0267 002 <0001 0031
Firmicutes 041140153 13770208 218342367 0366006 056420202 271462 079 0006 0508
Chiorobi 0529+0153 18970346 12310229 04630056 111920195 20280172 0859 <0001 <0.001
Others 533550749 64442128 5090512 483520165 699220309  8772%052 <0001 <0001 <0001
Ascomycota 55303416363 7682044838 85925550 357014125  BAIA%12134 93454231 0883 <0001 0009
Basidiomycota SXISTO6 1318446478 964645278 40T +4308 77248813 3595248 043 <0001 0482
Fung | CPUdonvcon 00520012 06320459 020330273 00LX00L 00612005 00430024 0007 0024 0058
Glomeromycota  0.961+0433 1176207 051440251 031940077 08030716 00480033 oo o002 0838
Zygomycota 0312£019 016840085 01120032 23764221  0105:005 00390019 0099 0019 0046
Unassigned 5849 +213 801433050  3511+1705 208525692 686132704 282220376 0003 <0001 <0001
Notes: All four ificant di i



