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Abstract:  Objective Soil methanotrophs are the only biological sink of atmospheric methane (CH,). Grazing can regulate the

methane oxidation activity of the soil by affecting the abundance and diversity of soil methanotrophs. Method In this study, we
collected soil samples in winter pasture from different intensities of continuous grazing on typical grasslands in the Loess Plateau
and used laboratory incubation and high-throughput sequencing to determine methane oxidation activity, composition and
abundance of soil methanotrophs. Result The results showed that the grassland was CH, sink, and the medium grazing (MG) and
high grazing (HG) intensity increased the rate of methane oxidation. Meanwhile, the mean abundance of methanotrophs in HG
and MG also increased significantly compared with CK. The results of high-throughput sequencing showed that grazing had a
significant impact on the diversity of methanotrophs, Upland soil cluster gamma (USCy) was the dominant methanotrophic group
under different grazing intensities, and a small amount of Methylocaldum and Methylocystis were also present. Pearson
correlation analysis showed that methane oxidation rate (MOR) showed a significant positive correlation with soil moisture

content and NOj; -N content ( P< 0.05), and significantly positively correlated with the absolute amount of USCy (P < 0.01),

which indicated that USCy played a major role in the process of methane uptake in this grassland. Conclusion This study proved

that grazing can improve the methane sink function of typical grasslands in the Loess Plateau.

Key words: The Loess Plateau; Grassland; Methane oxidation; Grazing; USCy
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1.1 TEHERRE

WIFGE DAL T H A4 B0 B KB 22 N R 2 B b gk
W BHE 24 BE BT AMA R (37.12°N, 106.82°E ), il
DCFEIR 1650 m, FER 7.1°C, 4R ERK
i 359.3 mm, AFPHZERE 19933 mm. %R
LR FIC . KEF (Stipa bungeana ). 1
i ¥ ( Lespedeza davurica ). H % ( Pennisetum
flaccidum ), VW FRE ( Artemisia capillaris ) FIf) R 5L
( Setaria viridis ). ZIRF T 2001 4FEST, ML
i o( Jollctie, CK). 2.67 (I, LG ). 5.33
(BRI, MG) 1 8.67 (FHIBUHGRIE, HG) H
F RO I A2 B, RO s 3 b
PLoF A S A, BERAEHLTET 292 50 mx100 m.
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ZelT, WEERRE SRS, — M AEAETE-20CH T
DNA [ H, — T 4°C, T st
S0 5E

AR I AR . SR 105°ClE
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HE pH KA pH i1 (FE20-K, b IEARH4S#-FE3E 24X
A RAFDM R, £-KHHR 15, 24k ( Total
Carbon, TC) 4% ( Total Nitrogen, TN ) {# Ffi
RAITEAHHY ( Vario Max CN, #EE) iz, FH+
M. W 110 89 2 mol'LT' KCI W, 1F
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nitrogen, NHj-N) Flfif#& & ( Nitrate nitrogen,
NO; -N ), Bifiji FEZL 81 Hr L ( Sant++System,
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B 0.5 g Wi HIEMEA, ] FastDNA® + 3k
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DNA. DNA /)4l B Fl it it 38 2o 58 70~ 1] 0L 43
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fii | CFX96 %56 E # PCR X ( Bio-Rad
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LT pmod FERHATE &, R RAEH be A LT Y
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DNase/RNase-free 7/K#MEFE 20 pL. ZEFTA 4814,
KRBk + 5 DNA 1ERZs Xt ig, 155
(I E B R T, pmod HE[H PCR (9" 1 8% K AE
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TR HEEE A R A A AR . SR Nanodrop®
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MEfAEE &2 48R B ( Non-metric Multidimensional
Scaling, NMDS ) 4347, ffi 1] Origin2021 #EAT/ER .
il R EF I R b . bt
T . e S T B AN [R] R e S TR A 468 %) B8 i
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- AR A2 AN [RGB R (& 1)
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MG il HG & H T CK A LG (P<0.05); NHj-N
THE MG P & T HABC KR ER CK (P <
0.01 ); PO -4 TN & & & 50 ( P=0.278 );
AR CK, B E S N TC & & (P<0.01 ).
22 AEMPFEETTEXSHRESRLER

ENIGIR R R il A ARG E AL
RAUE CHyo ANIRDCHCR B 1) 3850 fk CH, K
T[], RO 25 CH, AT, +
SR 63 h BF, FEFRH N AY H e vk BE AR 45 1Y
278 uLL R 1.17~1.83 pL-L ' (&l 2a), ARk
S8R, MOR AUTEREIAE 0.019 2~0.031 7 nmol-h g
ZI., 5 CK#H, HG Fl MG f MOR ¥ (P <
0.01 ), XFa%IE LG A, 5 CK ALK, LG 1Y
MOR MK (P<0.01) (K 2b ).
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KL B, TH. Note: CK, LG, MG, and HG represent no grazing intensity, low grazing intensity, medium grazing intensity and high

grazing intensity, respectively. Different lowercase letters indicate a significant difference between treatments at the 0.05 level. The same

below.
B AR OB AN )RR BE T 3 o ) 22
Fig. 1 Differences in soil properties in different grazing intensities in winter pasture
0.045 ~ 251
3.001 @ —=—CK o b) P<0.001, F=280.53 e ¢) P=0.095, F=2.997
— —— LG = 2
i —-MG Ten 0.036F < 20
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Fig.2 Soil CH, oxidation potential estimated by atmospheric concentration CHy incubated with soils from different grazing intensities (a ), the
atmospheric CH, oxidation rate ( b) and soil methanotroph abundance estimated by pmo4 gene abundance in the soil at different grazing

intensities (¢ )
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v 012} °%
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Fig. 3  Soil methanotroph community composition estimated by amplicon sequencing of 16S rRNA (a ) and pmoA4 (b ) gene

25 FMAKREULEZRNER
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(F 4c), XVEHT USCy AU R + 1 b KR
CH, LR sh & . [y, AR0Fo8 &3 3N
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NO; -N % it il - 587K 43 % it 47 76 108 2 19 1 A0 ¢
(P<0.05) (&l 4c ).

3 3 ®

AHFFEAESE T8 ey S MR TR AR B bR RS e
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FITF USCy Ak BbAb NS R e s g
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Fig. 4 Non-metric multidimensional scaling ( NMDS ) plot illustrating the B diversity of methanotrophs (a ), correlation analysis between CH,

oxidation potential and the absolute number of USCy by pmod gene (b ) and Pearson correlation illustrating the relationships between the

absolute abundance of methanotrophs, CH, oxidation potential and soil properties of 16S rRNA (¢ ) gene
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