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Nitrous oxide emission from an aquic soil after pig slurry application

PENG Yong-hong, CHEN Yong-gen, SONG Zhao-liang, SHAN Sheng-dao, SONG Zhe-yue
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Abstract: To determine the characteristics of nitrous oxide (N,O) emissions as well as the relationship between
gas emission fluxes and related environmental factors, a pig slurry amendment experiment in an aquic soil was
established, and observations of the N,O emissions based on a closed-chamber, gas chromatography-based
system in July 2010 (summer) and March 2011 (winter) were made. A field experimental design was employed
with three treatments: no(NOF), normal (NF), and excessive fertilization (EF)) and each treatment with
three replications. Results showed a highly significant increase (P<<0.001) in N,O emissions from this aquic soil
with nitrogen fertilizer application. The N,O emissions ranged from 11.25 to 68.47 pg-m=2-h™ for NOF, from
20.13 to 244.35 pg-m>-h™ for NF, and from 40.09 to 618.43 pg-m=-h™" for EF with an exponential relation-
ship between nitrogen application rates and N,O emissions. In addition, soil temperature increases raised N,O
emissions. Highly significant exponential relationships (P>0.001) between N,O emissions and soil moisture,
and significant exponential relationships (P<<0.05) between N,O emissions and mass fraction of soil nitrate
were also found. When applying the same quantity of N, N,O emissions from the slurry were more than twenty
times as much asnitrogen fertilizers such as urea or thiamine. These results indicated that soil temperature,
soil moisture and mass fraction of soil nitrate could be important controlling variables for soil N,O fluxes. [Ch,
3 fig. 1 tab. 22 ref.]
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1.1 BN MR 5 R AR E

T 50 FH Hb A W VT4 A DX A A Bl P e e, ISR S AR O T TR 1 B e %
AKX, AEYKE R 1 391.8 mm, 4EFHSIR K 15.3~16.2 °C, 2010 4 7 H A1 2011 4F 3 Hilf5 2 &
LY, —W T 20104F 7 H 3 H 12:50 )7 H 5 H 00:08, F& 4 h RAAE 1R, HRFEI10K; —KT
2011 4E 3 1 H 15:16 #2011 4E 3 H 3 H 14:47, B 2~3 h RAHE 1R, FIRRSE, B EAKREE, R
FEO W, JFH 2 WORFER FZE M AE 5 em R EHEIRE | MR | AR E MAE N TEE .
1.2 It

R 3 AR, S OKREEER, QIERER, ONHHERK, EE 3 K-8, Hifk
il VA W R SR B SRR G TR 30 min, FEHETE W 168.0 g-m?, IE it B A SR 45 SR AT i VA W 10 min,
LHEHEW 93.3 g-m2, AWFFIAE/NXEZ R 60 m?,
1.3 TEH#MEBRNRESSHEIN

KA 0~5 em WEERY T AT MISce 5, KT BERE . IS, IR R b g s A AR
MR R B N pH 5.65+0.01, fEASZ N 174 mg-kg”, AEA N 2.81 mg-kg”, BAPLN 1.65 g-kg™,
K PEA LR 0.0251 g-kg™, 7K5> M 29.8%,

POV W RS B A 268.8 me- L, AN 215.6 mg- L', pH 7.04+0.01,
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AR GE R FRAS WG AAVE R AAR . RAEEFA B RS ARG 2 AR . 2 FhAR R i R A SRR, iR
JAE 1) JLART RUSE 2 50 em x50 em x 20 em, B8 A UL D0 40 ) #60 T  AE R AR A b TRAR G . B8, &3Sh 50
em, JKJE LU A YR 3 em, YE5 em M8 BKMY, SCIG B AR BLPE K DL B Lk A8 R A8 1 4 ik Ak T <
TR 1A SRR SRR T SRR T0UR B TR L, JH 100 mL 7548 RAES 1 RS, Z 5 RS
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1.5 HEHH

AL A HEGE B T Fep-h-dC/de-273/(273+T) 7, Horbr, F O %ALTE ZHEHGE B (g m™-
h); p AP S AEAR AR S T B (BT AN 1.97 kg-m™); h HREEFHNERE (m); dC/de N
SRR N SRR B2 AR AR T o R R R AR AR N I P TR EE (°C) o
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Table 1  Range of relevant parameters of N,O

Ty fib 7 BAEFEE 5 em HIR/C WA E/(mg-kg?) SR/ (mg-kg!) HHLE/ (g-kg™?)  K4F/%  pHIE
AKEFY AR IR /ME 35 10.88 0.67 0.58 28.11 5.26
S PN] 11.0 47.86 11.54 0.69 32.08 5.87

I 7.7 26.10 5.08 0.62 29.78 5.65

ERMHEB  R/ME 3.5 2.18 0.13 0.55 33.38 5.45

PN 11.0 95.71 14.63 0.73 38.67 5.92

T 1H 7.7 25.38 6.10 0.64 36.45 5.67

KIMER  fe/ME 3.5 2.18 1.21 0.57 33.52 5.57

e R AH 11.0 58.73 8.86 0.70 44.74 5.82

T ME 7.7 22.48 5.12 0.65 37.85 5.70

S it 78 TRe/ME 272 70.35 0.24 0.47 32.15 5.47
R RAE 30.4 200.37 5.56 0.71 39.70 5.84

M {E 28.7 134.20 1.32 0.62 35.76 5.67

EWHEE /ME 27.2 142.16 0.32 0.61 29.12 5.45

PN 30.4 730.46 721 0.81 44.01 5.71

RRCIC 28.7 349.63 1.70 0.70 37.61 5.55

KRR IR/ME 27.2 210.22 0.54 0.69 37.95 5.46

PN 30.4 756.53 5.31 0.85 45.75 5.84

T (H 28.7 419.10 1.62 0.76 40.35 5.63

22 EFSHTRBEBETHISE

K127 H3-5 HEATRHERGERAZRE, TUER . REITHE, ERE®R 24 h N, HHER
W AARR SV, HZE, 25 AR08, 51K 12:00 2245 25 2 K 8:00 e A7 K i 17 i 1 4
ARV 2 HE G i 5 R [ A S, T L R T R AR i 8 VR ST Y 4R e U S 2 AR f i A, 8:00
LA Z a3 it v Ak PR AR AL R AR AT 2 ST KRBT, AR T 38 HE GE
1 618.4 pe-m>-h gy IEHHEIHE N 244.3 pg-m>-h™; AHEVEME R 68.5 wg-m>-hT, Ui 38 H AL
TR R e Y VRS L T YRR AN i Y TR A M 25 5 (P<<0.001)
23 ZXREFVEUTRIESTHIFE

B2 &3 H 1-3 HAM T AH G B E, WE 2 halF . 2011 48 3 A, T RLE Hi 56 T 16
JE5 1 R 17:00 2247 Z 05, 3 it 78 W A 3 22 ) 4 98 48040 R MRl 22 S W . DUARS 2 K 9:00 HF iR &
11:00 ZE45 FIER 3 K 9:00 22457 & 14:00, K5 it T i A 30 4604k T 60 HIE JI0E 1 52 W b Ay b AR 8 ) i e i
it VA VB0 FIAS i VA VB SR AR T R i TR TR R R R R bR, R UK il VA R P 2 HE G E
oA 40.1 pg-m?-h™; IEFHEHEBE N 20.1 weg-m>2-h™; ANHEHEBE N 11.3 wg-m>-h™, Ui 3R E T A
(R . 3 Ak FHE I 1 40T 0 ZCHE IE S A B M 25 5 (P<<0.001) .
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Figure 1 Variations of N;O emission flux in July 2010 Figure 2 Variations of N;O emission flux in March 2011
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