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Abstract: CO,, CH,, and N,O, have strong warming potentials and are considered to be the primary greenhouse gases in
the atmosphere. Global warming caused by the increasing concentrations of atmospheric CO,, CH,, and N,O is one of the
hotspots in global change field. Greenhouse gas (GHG) fluxes in reed wetlands are critical in evaluating the source/sink

strength of GHG in arid area. We studied the dynamics of soil CO,, CH,, and N,O fluxes using static chamber—based on
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gas chromatography in two reed wetlands of the freshwater Bosten Lake, located in an arid area of Northwestern China.
During a full year of monitoring, environmental variables (including soil moisture, soil temperature, air temperature, pH
and salinity) were measured to determine the effects of abiotic factors on soil CO,, CH,, and N,O fluxes in artificial and
natural reed wetlands. SPSS 19.0 for Windows was used to analyze the relationships between environmental factors and soil
CO,, CH,, and N,O fluxes. The results showed that soil CO,, CH,, and N,O fluxes in the artificial reed wetland were
10.1—588.4mg m > h™', 1.32—29.7ug m> h™" and 3.1—64.8ug m™> h™', respectively, which was comparable with the
values from the natural reed wetland. Higher soil CO, emissions occurred in summer, whereas CH, and N,O emissions
mainly occurred in late spring and early summer. Temperature was the main factor controlling soil CO, and N, O fluxes in
both reed wetlands (P < 0.01). Soil CH, emission flux was affected by both temperature and moisture. According to
regression analysis, the combination of near-surface temperature, top Scm soil temperature, and soil water content could
explain 71% and 74.5% of soil CH, flux in artificial and natural reed wetlands, respectively. Soil organic carbon, pH,
salinity, NH;-N, and NO;-N are also influencing factors of CO,, CH,, and N,O fluxes in artificial and natural reed
wetlands. However, the differences in CO,, CH,, and N,O emissions from soils of artificial and natural reed wetlands were
caused by differences in soil organic carbon, soluble nitrogen, and biomass. Based on the centennial scale, the soils of
artificial and natural reed wetland were " sources" of GHG, and the global warming potential from artificial reed wetland was

higher than that from natural reed wetland.
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Fig.1 Fluxes soil of CO,, CH,, and N, O in artificial and natural reed wetlands
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Fig.2 The trend of annual soil temperature, near-surface temperature and soil water content in artificial and natural reed wetlands
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Table 1 Soil CO,, CH,, and N,O fluxes and water and heat factors

THEREE(T,)

g k(W) EHRIEE(T,,)

280 it . N\ G
B Soil Soil moisture Near-surface o .
Parameter Flux Fitting equation
temperature content temperature
N T 2ER Hh CO, 0.842 ** 0.261 0.825 ** FCOZ =25.264T, -28.749W+284.064, R*>=0.847
Artificial reed wetland ~ CH, 0.667" 0.865** 0.656 Fey, =0.3967,+4.761W-22.459, R*=0.71
N,O 0.773 ** 0.597 0.78 ** FNZO:0.343TY—0,063W+5.971, R*=0.549
KRR GO, 0.83** 0.045 0.796 ** Feo,=15.526T,-20.003W+195.558, R*=0.806
Natural reed wetland . CHy 0.636" 0.747** 0.645* Fey, =0.5517,+3.829W-14.363, R*=0.745
N,O 0.712** 0.429 0.734 ** FNZO:0.635T§+0.609W+0.417, R*=0.55
W E IS (P<0.01) 5 BEEAIR(P<0.05)
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2015 AN T AR50+ 3 b, 4% pH (R AR B, — 3% pH S (HY TR H 8L,
T f (IR AR B T S 2 ARG 73000 R 7.68—9.07 ,7.84—9.30 (1] 3) ; RAK M B Rp il - 3EEh 70 & f A7 B i 0
ZAE I H B EHE T AT A 3 ( P<0.05) , 284k 18 Bl 4351 1.72—7.34 0.93—1.25¢/kg (K1 3) ; AT,
KR PR+ A LR & & 2= 1 AR AR W ) 3 0 43 0l th R AERK ZR A 2= ) AR AR T 4300 R 10.53—
19.29.10.20—18.49g/kg (& 3) s N T R Ei M H A S A MM ASA S HE T BN EP T, —FH7E
BRIk ik BEAE , AR AL L 43 3N 6.07—50.33mg/ kg 1 25.41—77.87 mg/kg 4.55—10.33mg/kg F18.69—

60.87mg/keg (& 3)

e N RO 250 M 1 3 il 2 Ui o0 ol 5 S PR PR BROEA T AR OG0, e 3 2 W, N
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Fig.3  The trend of soil physical and chemical properties in artificial and natural reed wetlands
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0.05) , 5 R E1 0 0.935,0.749 F10.77 , Ui BIA HLAK 1) 55 5 REAS 52 i) FH Joe S8 A0 P 07 FE o B 190 A= 0 06 1
I HLAE O P %) £ A 5 v B e S04k 181 AN ™ H e TR R IR B, A3 R CHL, 977 A= 5 23N, OHERIGE =10 5
NO;-N \NH;-N Z [ 3 B s A DGR, R W R IETCHLA (NO;-N  NH;-N) J2 52 0 2 =5 i 1 1= 8N, OHE i iy &

R ZE, KRS HEEH I co,HEiGE & 5 3 pH A YLK & NO;-N Z [aJ A1 M4 i 3 (P<0.05) , M
KZH 514 -0.896 ,0.78 1 0.851 ; + 3% CH, HE G i {0 5 38 73 =22 8] £ A6 i 3 1R AH G (P<0.01) Tl 5
pH ALK B TCALA & it Z [RIAHSCHEAS & 5 T HEN, OHEGE i 5 45 - HEM e br 2 (0] 2 B AHOCPE | (FA B 3
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Table 2 Soil CO,, CH, and N, O flux and soil physical and chemical properties of the relationship

A Bk

2 i oLk NH}-N NO3-N i
pH Soil organic . L
Parameter Flux Ammonia N Nitrate N Soil salinity
carbon

AT €O, -0.903 " 0.89" 0.701 " 0.5 -0.445

Artificial reed wetland CH, 0.935"" 0.77 " 0.382 0.138 0.749 "
N,0 0.582 0.271 0.735* 0.724* 0.641

KIRFT 210 H CO, -0.896 " 0.78 " 0.054 0.851** -0.606

Natural reed wetland CH, 0.589 0.403 0.414 0.512 0.905 **
N,0 0.598 0.529 0.28 0.629 0.635

R FEAIE(P<0.01) 5+ BEFEMI(P<0.05)

3.4 AT RERF MR % AR B S K GWP

TR AR B 0 KN AT DL s i B s ] YR = SR HEBGR R /N BRI (GWP) il
Bl S A A [R) R 2 AT A BRAS W (A B2 I, H DL CO, Mok iy i ) TR E AR R R | 1 A F
CH,HER B RS HFAHYS T 25 43 F CO, MRS, i 1 20 FN, O fR ST RE I J& CO, 14 298 £51°' . #FFxill e %
WI(K 3) , AT 308 18 CO, \CH, FIN,O RFHE S 45 T KRR FHE M, X AT RE& T AN T 3B 5ar
B A KRB T LR A, A T CO, .CH, MIN,Of 7=, B4h, B £ 5 R R 7E CO, . CH, Al
N, O 7= A= FHE P B B BEAE . AEPIAR R 43I AN A AT DACA 1R 28 MR 7= A St Y 3 e 3+
HEA U o0 T CO, \CH, FIN, O 7= o ARHIFFE HIE ) CO, 8 ft & A5 A 9 HHEHERUY Co,
AR F YT CO, M, R, +58 CO,4F BRHEBUR EEGS . SRRENRIEE M KNI T 3 Fiil
FAM BRI B RN, RIS 2 1 S e BRI TR AR B . A T ST (15150.18kg/hm* ) >
RIRFENEHL (12484.21kg/hm?®) o X ATRER T A IR, A T2 35 AR 4 B S 3 K, R dat ) 0 75 4 {1t
T IR RIR , 75 - i A HE RO T [, T AR R R IR B R T IRAR T 4R LT
W, N THERSR A 2R AE 100 AR R R B2 R IR E AR IR, RN TR 25 00 b 1 Xt
SRR A R IER

£33 AL XAFREEMTERESERRANEER EHIGRESL

Table 3 Average emission fluxes and global warming potential of greenhouse gases in artificial and natural reed wetlands

ZH Parameter CO,/kg/hm?) CH,/ (kg/hm?*) N,0/ (kg/hm?) GWP/(kg/ CO, hm?)

N TR 251 Artificial reed wetland 14815.11+892.01 2.45+0.35 0.92+0.21 15150.18+363.52

KIR P ZEIREHD Natural reed wetland 12240.61+691.85 2.01+0.42 0.65+0.14 12484.21+244.61
4 i+t

4.1 AT RERAFERH 3 CO,HEBUE KX 2 5

TSI T KA =5+ 58 CO, HEoE & 2= P A AR RRAE AR B0, Y02 LA 7 3 R HE e 1 i B iy
L VRAER FEE T T E S RIAEY AR R, T R B 2 =5 7 w1 AR LR AR RO In =z | 2= (DL
T MR R AE F A 45— R B IR R A RE e, S0 7 A 38 CO, HERGE Rk Bl i R, ey E] , A
T RARPT 2518 b £ 3 CO, HE O & 75 Bl ) . 10.1—588.4 ,10.3—469.6mg m™> h™" | AEHEHC(E 7 B
172.4mg m™> h™' 1 142.6mg m™> ™", HEHGE BT L AW A R & TSR M B X el F
AT X b RS B, IV R AR A B 22 R, AN R R IR AR 14 CO, HRiGE & R/ R
SN TR > AR =500 35 AT R 5 I B A 09 A KRR RS (R A 2 5 T - e A o i 22
S, TR, 3% pH (H 5 T3 CO, HERGH it 2 [a] S 30 2 A G OC R (0 8 pH (B R38R 1k
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RS B R EC kRS O R S i 25 NS AL CO, MR 2E 5, R pH (B IF A 2 i Al 1 4
CO, HEMZE S ELHEIRIR Y Wagner 25 BF5E 200, 3 CO, HERLHR B £ ZHGR T 0P i ZUR Y 1 &
LA, N T =5 CO,HEBGH =t , AT A2 B o T =5+ A ALaR S TTHLA (NOS-N Fl NH; -
N) Erm i, A A T At B AT, 7T Lok S A MR B 55 R IR o N T 35 T A R AR 7 = 1 b i
T, FEHEAZ [ B IR B S R , A LSS Y JR B RN g A Lok, BT co, MR &= 4, Jibh, i T
N TR R 5 T RIRPTE (P<0.05) AEHE/ N RN A5 DCEAE M E 1) C MR 2R AR CAH
XD MR R A RTR R AR AR M AR 0 L IR BRAR S AR R AR &k, F BUR R ME 1
FARIARER - HEA HUBR 9B 1L 15 s A2 55 , R AT Co, ki r= A IR, 4 584 LR B A4 ) 8 e s g+ e
CO, HEf 2= S5 B R

4.2 AT RERPHEIRH 3 CH, HERURE X 22 57

TEHT ST AR 5 8 CH, T HECE R LL 5 AR 9 H RIE(E M AE &P, X 5
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