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Effects of rainfall and litter on soil greenhouse gas fluxes in artificial poplar forest

CHENG Gong', LIU Ting-xi"*', WANG Guan-1i'?, DUAN Li—min'?, LI Dong—fang'?

(1.Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Hohhot 010018, China; 2.Inner Mongolia
Water Resource Protection and Utilization Key Laboratory, Hohhot 010018, China)

Abstract: The paper was based on the artificial poplar forests in the Horqin sand dune-meadow cascade ecosystem. In the period from May
to October in 2017, the author used static chamber—GC (a chromatographic analyzer using gas as a mobile phase, and the type is Agilent
7890B) technique to conduct in situ observation on the greenhouse gas fluxes including CO, CH, and N>O. To explore the effects of rainfall
and litter on the greenhouse gas fluxes in forest ecosystem, the experiments were divided into three phases: I —no litter, Il —control check
and Il —double litter. The results showed that the CH, absorption increased in a short period of time after rainfall on May 23 and July 20,
and the growth rate on July 20 was much higher than that on May 23 on account of the higher soil temperature. On August 4th, the CH, ab-

sorption significantly decreased when the soil moisture was higher after rainfall. The CH4 flux showed absorption before and after rainfall,
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and the absorption intensity demonstrated : “I- no litter” > “ Il —control check” > “Ill =double litter”. There was a distinctly negative linear

correlation between N,O emission and CHs absorption in the growing season (P<0.05). The average CO; fluxes in the growing season
showed: “ I - no litter”:243.47 mg-m~+h™", “ Il —control check”:357.14 mg-m™+h™", and “Ill -double litter” : 406.36 mg-m~+h™". The soil
CO; flux of the “no-litter” set decreased 30.81%, while the soil CO, flux of the “double-litter” set increased 13.78%, which can be in-

ferred that the decreasing range of soil CO; flux caused by litter removal was much greater than the increasing range of soil CO> flux caused

by double litter; the temperature coefficient (Q1o) of soil greenhouse gases during the growing season presented: “ I —no litter” (1.070) >

“II —control check” (1.046)> “ Il —double litter” (1.011). The impacts of soil CO. fluxes had to soil temperature under different circum-

stances of litter treatments were not significantly uneven.

Keywords : COy; litter; rainfall; CHa; temperature sensitivity ; greenhouse gas
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Figure 1 Geographic position and distribution of soil-respiration sampling sites in the research area
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i ] s 5A23H 7H20H 8A4H
Time Treatments CO; CH, N.0 €O, CH. N.0 €O, CH. N.O
MiJE1d I 125.9 3.8 18.5 38.2 125.5 81.3 74.4 -5.7 22.0
I 69.1 7.4 132 13.0 143.2 29.7 48.7 -1.1 13.5
I 63.3 14.2 8.7 12.8 174.1 28.0 33.1 -3.7 6.5
MJE3d I 198.1 5.6 27.1 49.9 173.4 137.4 97.6 -7.0 34.3
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I 102.9 18.7 11.9 14.3 239.8 48.7 50.2 -6.2 14.5
WiJF5d I 203.9 0.6 31.2 30.9 1727 125.8 104.9 -13.2 523
I 108.9 3.4 17.1 0.1 201.8 51.0 70.1 -9.8 30.0
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39N -65.77.-49.26 . -40.23 wg-m>-h™', E R IE
I CH. W B 3548 7 33.51%, A% Y& 40 1 CH.
W AP S 35 FAAIK 18.33% , A U 75 4 b e CHL TR i
Z 3 TR ARG (E 4b) . AR PR S
i I 230 ] 3 CHL AW i, NHE AT DL R
R 22 CHL A AR TR 0 35 05, 17 HL T B8 2 5 40 39 7 35108
8 9% W 65 WL 43 i 3 R bt T RE S BRI A
CH., WA 7] B8 2 - 647 AL AN L SRR N/C 5 i
S NI N 1 T RO S O G R S 7 e O
G5B 2 3 TN 5 CHL W IE =22 18] BT B 25 A
S, DRl AN R B 3 v R R RS K S X CHL
W™ A A

B 4 BT LU H 8 75 90 10 s X NL,O 3 f A
FEW L3RR ERE (T LI L) A K28 NSO il i 15
YIE 294 5.77.7.99.9.42 pg-m>-h', LR &Y
Ab FE NLO 3 R 5 3 BRI 27.69% , N5 I8 75 4 ik B
i NO 3 2 i 5 4 75 18.05% . V& 10 1 43 A 8 45 H:
JIE ST 8 TR R R 3 R3PS A
BRI, 3 AR AN R R A SN R SR A
R ERAE T OB, IRl Bt X 2 5 sy sk It T RE
PR, - 49 rp () S S EE LB SR T R AR T A
B O ) Y DT 22 7 T M T i A S5 1 A R A
FE RN, (75 4= 45 NLO HERGE .
2.4 118 CH RIS N0 HEff Z BB X &

A K ZE CH IS NLO HEJ A 28 1k S 30 A
SRR NLO HECHE K0 [  CHL ) WA )N (]

R BESKEESTERIHXA

Table 2 Relationship between greenhouse gas fluxes and soil factors

W% UK Greenhouse gas X HLALHE Treatments 10 emM, 20 emM. 10 emT. 20 emT,
CO, 1 0.876% 0.765%* 0.679% 0.752:

1 0.860% 0.778%* 0.658% 0.707:*

I 0.861: 0.770%* 0.621% 0.700%*

CH, I ~0.8097 ~0.7807 ~0.524% -0.314

1 -0.807 -0.807:* -0.51 1% -0.288

I -0.829+% -0.818%* -0.448% -0.249

N,0 1 0.464* 0.215 0.895% 0.754%

I 0.465% 0.241 0.884% 0.705%

Il 0.475% 0.302 0.877%% 0.685%*

T :#P<0.05;##P<0.01
Note: * indicates P<0.05;** indicates P<0.01.
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Figure 4 Monthly changes of greenhouse gases flux
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