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Effects of chamber size and calculation method on N,O emissions during the summer maize growing season

LIU Min'?%, ZHANG Chong', JU Xiao—tang", SU Fang", CHEN Xin—ping', JIANG Rong—feng'

(1.Beijing Key Laboratory of Farmland Soil Pollution Prevention and Remediation, College of Resources and Environmental Science, China
Agricultural University, Beijing 100193, China; 2.College of Resources and Environmental Sciences, Qinzhou University, Qinzhou 535000,
China)

Abstract ; Chamber sizes and calculation methods may significantly affect the measurement results for N,O emissions in terrestrial ecosys—
tems when the static chamber method is used. This study compared the N,O emissions of summer maize growing season on the North China
Plain under four treatments regarding different chamber sizes and calculation methods, i.e., big chamber+linear model, small chamber+linear
model, big chamber+quadratic/linear model, and small chamber+quadratic/linear model. N,O fluxes were measured by the static chamber—
gas chromatograph method. When the big chamber (hampering the growth of maize ) was compared with the small chamber(no destructive
effect on maize growth ), the results showed that the use of the big chamber had no significant effect on the total cumulative N,O emissions
across the whole maize growth season. The daily N,O flux calculated by the quadratic/linear model was not significantly difference with that
by the linear model when the daily N,O flux was high. However, the daily N,O flux calculated by the quadratic/linear model was higher than

the flux calculated by the linear model when the daily N,O flux was relatively low. As the N,O emissions within the low N,O flux events only

WisE#2017-10-17  FAHBH:2017-12-14

PEREA X B(1982—), L b A L R 2, BT ARG ER SR Z A NO ST . E-mail : minminliu1025@163. com

*EIEEE ER%  E-mail;juxt@cau.edu.cn; 55 E-mail : sufang@cau.edu.cn

BEEHE A5 CR)BHIFE 5 (201503106 ) ; [ 52 H AR 4:3£4:00 F (31760153)

Project supported: The Special Scientific Research Fund of Agricultural Public Welfare Profession of China(201503106 ) ; The National Natural Science
Foundation of China(31760153)



R AL BT B TR B N, HERC 45 B 1285

made a small contribution to total cumulative N,O emissions of whole summer maize season, no significant differences were observed in total

cumulative N,O emissions between the quadratic/linear model and the linear model.

Keywords: N,0O emissions; chamber size; root growth; calculation method; summer maize field
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Figure 1 Air temperature and precipitation during the summer maize season
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Figure 2 Dynamics of N,O flux under different chamber size and calculation method
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Table 1 N,O cumulative emissions of different treatments(g N,O—N+hm™)
Ay RAG+BELE INFF LRI KA+t HLA INFR+ TR T B
Year  Big chamber+Linear model ~ Small chamber+Linear model Big chamber+Quadratic/linear model ~ Small chamber+Quadratic/linear model
2012 3413a 3340a 3568a 3627a
2013 1164a 1199a 978a 1201a

1 : R R FREF R P<0.05 KE T L RAGRE,

Note: The same letter in the same column denotes no significant difference in total emissions under different treatments by LSD(P<0.05).
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Table 2 Comparison of N,O flux between quadratic/linear model and linear model

KA Big chamber(n=312)

/N Small chamber(n=312)

(Fn=F)/F,
n R/pwg NO-N+-m?-h Pl% n R/pwg NO-N-m?-h™ Pl%
<0 5 1~6 0 0
=0 248 2~1663 79 202 1~1732 25
0<x<0.1 24 2~1698 12 44 1~2063 37
0.1=x<0.2 8 2~867 6 39 1~2115 29
0.2=<x<0.3 3 2~460 1 13 3~1163 6
0.3=<x<04 9 4~147 1 9 3~146 1
0.4=x<0.5 8 3~233 1 5 3~503 2
0.5=x<0.8 6 3~63 0 0

T Fo 8 MM ZOF BT RAR R NO o i, 1y 38 FTE AT AR IR NO HEHGHE ;s n R (P RELEXS W (Fou~FL)/FL 53 238 A A

At | HERE R R OE e R R A LA

Note: Fy, denote N,O flux calculated by quadratic and linear model; F}, denote N,O flux calculated by linear model;n,R, P denote the sample size,daily

N:O flux and the ratio of sum of daily N,O flux to cumulative N;O emission of the summer maize season in the corresponding group, respectively.
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£y RAE+EHERL Big chamber+High emission

® N +HIEHEIL Small chamber+Low emission
& N+ HERL Small chamber+High emission
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Figure 3 Comparison between quadratic and linear model under high and low N,O emission
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