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N, O Emissions and Ammonia Volatilization from Leachate Irrigated Soils

SHAO Li-ming, QIU Wei-jian» ZHANG Hou-hu> HE Pin-jing

(State Key Laboratory of Pollution Control and Resources Reuse, Key Laboratory of Yangtze River Water Environment, College of Environmental
Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: The effect of soil properties on N, O emissions and ammonia volatilization after leachate addition was investigated by soil S1 and S2
through incubation experiment. The conversions of soil NH" -N and NO; -N contents after leachate addition were evaluated as well. Soil pH
dominantly determines the ammonia volatilization after leachate addition and ammonia volatilization only happens by soil SI of alkaline nature
within the first 5-day during the 10-day incubation. Approximately 3.0%o leachate ammonia-N is lost via ammonia volatilization from soil
S1. After being added the same amount of leachate ammonia-N> there is an approximately 20-fold gap of N, O emissions between two different
soils: soil S1 and S2 (p < 0.01) . Soil moisture content affects the net generation rate of NO; -N contents substantially and N, O fluxes are thus
regulated accordingly. Compared with soils moisture content at water-filled pore space (WFPS) of 46% > N, O fluxes are elevated by 6.5,1.8,
and 2.2 times from the leachate added soil S1 without leachate irrigation ( p > 0.05) the leachate added soil S1 (p >0.05); and the leachate
added soil S2 (p <0.05); respectively. During the 10-day incubation, N, O emissions cause 41.1%o and 2.3%o leachate NH; -N loss from the
leachate added soil S1 and S2; respectively. Therefore, avoiding excessively wet conditions ( < 70% WFPS) and selecting acidic soil could
minimize the potential N, O emissions and ammonia volatilization under leachate irrigation.

Key words: N, O emissions; ammonia volatilization; leachate addition; soil physicochemical propertys moisture content
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Table 1  Physiochemical characteristics of the selected soils for incubation experiment (n =3)
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Fig.1  Ammonia volatilization from soil S after leachate addition

within the first 5-day during the incubation
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Fig.2 N, O emissions from leachate added soils during the 10-day incubation
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Bt TP M RS2, LA BRI PR OK AR AR
fE ted, X th i FE 2 Bl N0 BBZE RN
JE A
3.2 BB N, 0 BRI 5

BRI A3 T, MR R K 5 AR
W 2 PSR E T N, O IR . B 5, /KAy 51k
TR TRASE, KEMER A RN, K I
HET LIENE SRV RS, AT L o, 99
i, DL EAE DU R 0 o S AL R R N N, 0 IR
JBCE Y AR ST AN 25 K R, N, 0 B

A RIRESS N, HAS41 N,0 Bt WFPS 2 1E L,
WU T axX — mi IR, S B8 A S A o R 4
I 2 i 9B S A A 24 9 (LA oD, BOD
FeomO A WU, 1 RT A - 35 vp 5 R A W I A A v
SRAMTE AL (B YT, A G EU A 35 n 2 1 K 3 R i
Z I N,0.

E IR, L WEPS KR 1) 35 7K 338 5 W T4
WA B AL, WFPS 4 70% 5 46% LG, /- NH, -N
AL T AT R 70% 4111 NO;y -N 1IN 2 & 1
BT 469% A 3D, FL RO A 5 B B8 s [, X



3524 7N 58

B

P

% 29 &

R N, O B B i i T 1.8 ~ 6.5 fix, Hi Uk,
Wi RAH AL TTRR T N, O FORE s 32 My . A O
WFFCE N 5 609% T 7K Z A T a4k [ il 1k o 72
MBI, 4 TS K Z T 60% I, 137 N,0 LA
SR AR g A=E8025 Ti SO A 3ek FE N Ak A
N, O B JBOE B 1 STk ARl gk A]
WL, B UK 23 X 13 N, O IR TS/ T L2 B8
AR IR TN B

4 it

(D BN T 3 w] 5] K 2 #4 & F e i3
N, O IR, L3 FRAGPE BT plsE 1 2045 KA N, 0 B
JEUER) SRS B BRI BN 5 AR 3 A 2 % K5 10
d BTN IR IR T 2 3. 0% I BINS ISR A,
PER FERAEABMEN 24 h W, B RS
989 LA = | B 1tk 38 4 R 1k b E 0 v R S 1)
N, O BEJCAT W] 4 72 ¢, 2 Al 38 N, O R4 2% 1) 4
2905 7 b BN UER A EI 41.1%0H 2.3%o.

(2) BIEFI/KESHL T L3 2 AT R 3

FE B F, AT T N, 0 B JE0E & 1w I,
TIESKE L N,0 BEBUE i B E L, 70% WEPS 5
46% WEFPS B5 3= 4 MHAH LG, 25 A B4+ 3 (1) N,0 7
BIR O R e m T 1.8~ 6.5 AN
EERd ¢
[ 1] Houghton J T> Ding Y; Griggs D J> e al. Climate Change 2001: The
Scientific Basis[ R]. Cambridge: Cambridge University Press: IPCC,
2001.
Barker T, Bashmakov I, Bernstein L, 55 . “TA%AS 4L 2007 #2815
LRI, JEHE, SR SRR AL 56 B, A2 BUR TR <
AR 1T 28 B3 4, 35 DU IR VP Al 4 25 58 = TR 41 4
2007.

[2]

Biatowiec A, Wojnowska-Baryta I, Agopsowicz M. The efficiency of
evapotranspiration of landfill leachate in the soil-plant system with
willow Salix amygdalina 1..[J]. Ecol Eng,2007,30(4):356-361.

[ 4] Dimitriou I, Aronsson P, Weih M. Stress tolerance of five willow
clones after irrigation with different amounts of landfill leachatel J].
Bioresour Technol,2006,97: 150-157.

A ity &, R HESE WY, 55 VB VB N AR BE R LA 2 KRy
LA REPEP AT L] A BB, 2007, 28(1): 215-219.

L 6] Priemé A, Christensen S. Natural perturbation, drying-wetting and
freezing-thawing cycles; and the emission of nitrous oxide, carbon
dioxide and methane from farmed organic soilsl J1. Soil Biol Biochem,
2001, 33:2083-2091 .

[ 7] Hui C H;So M K; Lee C M, et al. Nitrous oxide flux from landfill

leachate-sawdust nitrogenous compost [ J 1. Chemosphere, 2003, 52:
1547-1551.

[8]

[o]

L10]

[11]

[12]

[13]

[14]

[15]

L16]

[17]

L18]

L19]

[20]

[21]

[22]

[23]

[24]

[25]

Liu X J> Mosier A R, Halvorson A Ds et al. Dinitrogen and N,O
emissions in arable soils: effect of tillages N source and soil moisture
[J].Soil Biol Biochem,2007,39(9):2362-2370.

Ruser R, Flessa H> Russow R» et al . Emission of N, O, N, and CO,
from soil fertilized with nitrate: effect of compactions soil moisture and
rewetting[ J1. Soil Biol Biochem;?2006,38:263-274.

Watzinger A, Reichenauer T G» Blum W E Hs et al . The effect of landfill
leachte irrigation on soil gas position: methane oxidation and nitrous oxide
formationl J 1. Water, Air» Soil Pollut, 2005, 164: 295-313.

Lee C M, Lin X RsLan CY> et al . Evaluation of leachate irrigation on
nitrous oxide production in the Likang landfill, Chinal J1.J Environ
Qual, 2002, 31: 1502-1508 .

Maurice C, Ettala M, Lagerkvist A. Effects of leachate irrigation on
landfill vegetation and subsequent methane emissions[ J1. Water, Air,
Soil Polluts 1999, 113(1-4):203-216.

van der Weerden T J, Jarvis S C. Ammonia emission factors for N
fertilizers applied to two contrasting grassland soils [ J 1. Environ
Pollut, 1997,95(2):205-211.

Cheng W G Tsuruta H> Chen G X et al . N, O and NO production in
various Chinese agricultural soils by nitrification [ J 1. Soil Biol
Biochem, 2004, 36: 953-963 .

Inubushi K, Goyal S; Sakamoto Ks et al . Influences of application of
sewage sludge compost on N, O production in soilsl J1. Chemosphere:
Glob. Change Sci»2000,2(3-4):329-334.

Edndp AR 2 Hr J7 iR I ML B AT T AR R
fitt2000. 13-195.

Lou Y S; Li Z P> Zhang T L; et al. CO, emissions from subtropical
arable soils of Chinal J]. Soil Biol Biochem, 2004 36: 1835-1842.
FREAR VA, T it ity BRI, 45 e A B PRV D VP P 2 A b
PRIRFEL ], W5 K 4% 4240 CE AR BEA D, 2005, 33C12):
1630-1634.

K JE PR T, BT, A5 AR AN A ) R 2 U L 2R N, O
REBRIREFEL )] A BER A BESE, 2007, 20032 108-112.

SRV AR, TR, S ARk 4 R R0 U
BRI AR 2007, 44(3):499-507 .
Huijsmans ] F M, Hol ] M G Vermeulen G D. Effect of application
method, manure characteristics; weather and field conditions on
ammonia volatilization from manure applied to arable land[ J]. Atmos
Environ, 2003, 37: 3669-3680.

Wijler J» Delwiche C C. Investigations on the denitrifying process in
soilLJ]. Plant Soil, 1954, 5: 155-169.

Simek M Jisova Ls Hopkins D W. What is the so-called optimum pH
for denitrification in soill J1. Soil Biol Biochem,2002,34: 1227-1234.
Kravchenko 1> Boeckx Ps Galchenko Vs et al. Short and medium-term
effects of NH;" on CHy and N, O fluxes in arable soils with a different
texture[ J1. Soil Biol Biochem, 2002, 34: 669-678.

Davidson E A.Fluxes of nitrous oxide and nitric oxide from terrestrial
ecosystemsl. A . Tn: Rogers J E, Whitman W B Ceds), Microbial
Production and Consumption of Greenhouse Gases: Methane> Nitrogen
Oxides and Halomethanes [ C]. American Society of Microbiology
Washington, DC> 1991.219-235.





