% 54 5% 4 H

£ 0% @

Chinese Journal of Soil Science

Vol. 54, No. 4

2023 8 A Aug., 2023

TR ERK NI (it mARIR
IKFEL N,O FE U R HY 52 i

e 22 — b =
FE, BRI, HALF, R R
(bl 2% YERITEREEEBE, WHE 3T 430070)

B OE: [ BR ) KR R A A S SRR T B+ 0K 4 TR s B mi ARk, SEm R RGN, dF s Al
WA (N,O) Mk, LA IR SRR (0.1%, wiw) X138 N,O BB m A S, B TR F K
PRI A NLO BRRRIMLI . [ Ee ] LASRRIE MK ARG Lo 4, BEE RRIK SRS (0.1%, wiw) iE
TR R TR, BT HHK A UK AL T X £1E NO By, [ &53R ] 535 14d i, HHKATE 60% FI
100% HHJREK REE S8 204 B /KANER D™ BB ek T 148 N,O BB, 3R 494 11.3% M 25.3%; {H+3K 4T
B (100% ~ 60% MIEIFKE ) &0 T KOG L N,O E3+ Rl A W3 . KavGs W3R TiEE 1%
KON T AR R (nirK ) /SEACTE RARJ5EE (nosZ ) JENFEDUEE; (RUK BT BB TRIR T 0Kk TR &
P nirKinosZ ZEEPE UL, [ 8518 ] LK THRASE 254 FATMIKSNELD AL PRI E 454 T (60% 1 100% H
FIHR K ) UMK AR Kb 23 BAE EBREEME /KRS = NLO RO, (HFIBAS S FIRAR 1 /K AN X 4 NLO Bl

e BERSON, o SR I3 25 UK SR AT X SRR E /K R 1 NLO B AY S I B R

x # W fALWA; KFEL; KaAtk; KRS
FESES: S153.4 TERFRIRAD: A

DOI: 10.19336/j.cnki.trtb.2022051601
3, 5
2023, 54(4): 872 — 880

XERS: 0564-3945(2023)04-0872-09

fE, AFIRR, BILLH, &R R TR ACE N /K AR O™ (2 2E SRR e /K A 1 NLO BN B2 (1], L HEid 412,

GAN Xue-lian, ZHENG Heng, FU Qing-ling, HU Hong-qing, ZHU Jun. Reduced Promoting Effect of Birnessite on N,O
Emissions from Yellow-Brown Paddy Soil under Alternating Wet and Dry Conditions[J]. Chinese Journal of Soil Science, 2023,

54(4): 872 — 880

[ BB X ] AR (N,0) E—FhmiEEsk
ISR, F2 B i A T R AG i Ak A s Al i AR e
A, HEE SR CO, /Y 298 £%, CH, 9 20 ~ 30
f0, FREDKFEFAEEE) T, KA NO EiEHE
bR B R 11.4% 2, I, KR+
N,O B2 R R S ML, 76 B R s
HAR, TOMFEH 15 N,O B2 HE S F IS K 5
[ BT ABFSEEERR | 3K 252 mfg 1458 N,O B
TR SRR D, AT LA I R M S R R A G
P, SEMENR 3 N,O B, AR KA T,
Zhang %50 & B 7K £ 8% N,O BTl 1) B 2R R
Ma 2516 5% R BIK S 1 N,O Bl % 48 5k i
MFH R, YIS KR E 100% HIEFEKE
(WHC) B, N,O Bt b (g, 785Kk 0+

W HER: 2022-05-16; fEITHHEA: 2022-07-13
EEWMEH: BXAARERLESTHE (41771270) ¥l

AT, Ma 580 3 £ T8 8 2402 N,O
SR =7/ e SR S SR =T & S Y/ [ 0 LT
R B AR AR, AKFE A B A ) SR AR i
ARZS T Bl 3K 3 TR S AR Ak, 3 T 5 ) -
REEIE, KR & LR WA — 2 B
s LM ALY, TS EIRRR KA EEN,
HE I 52 0 £ 398 NLO B, Cavazos 25 & B /K A
EERTREREAE 3 P N 80% ~ 1009% FIRH L H [E] F=4))
¥ (NH,OH ) %840 N,O. TR 3R A5 & BK g
BT SR E K S LT K AR 1 NLO R %
[ BRI L ] KEEED B S5 TR
KRG LT N,O R, w2 IR [ Rk
TR ] A SCE At B B AN R 7K oAb B, K &
B (0.1%, wiw) , BIFFEAE IR IPIRGL T K Eh

TEER N HEE (1999-) , o, WEAA, BHBIEE, FEPFE T TR ZER . E-mail: 767018104@qq.com

*BWAEE : E-mail: fugingling@hzau.edu.cn


https://doi.org/10.19336/j.cnki.trtb.2022051601
mailto:767018104@qq.com
mailto:fuqingling@hzau.edu.cn

4 4 HEEE RIS RMET I FARE B RAS £ N,O B R 69 %, 873

BT B A KRS 1+ NLO BB SE N, i B - 4
VO TN = DB e o L T U A -y 23 2 i
& NoO BELAIALA, s/ ok AE £ N,O Bl it B
A

1 #MR5EEE

1.1 i HIEB MR

B AL A ST T AR A R (30051 N,
121°06' B ) AYEERAEMEKAE £, BERZAUN S Uit
B (Q,) - B 0~20cm HHZE 1, LBR BN
AR, SIEPERIAELR TR GG, ENEDE
AL AR T Rt 2 mm FLRRGTE T, BBk
FETE 4 C KA TR, 51—t 1 mm
LRI F T 00 g AR v . 4% pH
6.4, AWML 373 gkg'. A 1.8gkg'. HAK 24.6
mg kg', HAA 22 mg kg'. 44 675.5 mg kg,
HCl$2HUS 4T 83.1 mg kg'. &8k 30.7 g kg ' Fll HCI
PEBGSA 3.1 gkg s
1.2 KENER RIS

¥ 166.7 ml 12 mol L ¥ HC1 AJ B A 2]
W17 2.5 L 0.4 mol L' m4GMREF AW, Freifii s
W, TN, DR 10 4380, SRR
BB EATIE S CIFHEE KR E R E LIFRAE
SRMETF Spsem™, RIGTE 60 C FEA 12h, 155
BIEH 9.5%, LR 32 m? g BKENGRT 1Y, FF
KGR DFEE L 0.149 mm A5 T, it X SHERATH
I E B B K ENER A
1.3 WFHEFRRE

PRI AT R 58 rh s 0.1% Bast LLi
IKERERA™, FT LA SR LTI K AR £ NLO By Bk,
FET IR 0.1% i | 43 LU /K aNER 5 35
SHRA, IR EARBIKENEED (0% ) [RXT A
o BB MUK AR 1Y 8RR (0.1%-Bir ) 5%
RN (0%-Bir) 23 5CA 19 em x 27 cm }5 57 &5
o, PSS RHESUKEN 30% WHC, 8 B, ik
A 25 °C fEIRE DGR FR A T I 5 10 KRR A
Y

R R R, WY T+ E 25 g LT
300 ml F5FEEH, LUK B iR # (N 100
mgkg') AT, B EIN 14d, ABRUKFRE +
AR KRB, BB = FoK b B, 4390k
60%WHC . 100%WHC PiF e 7K 534 B L) K 100%

~ 60% WHC —Fh 1238 B /K 43 Ab Bl . i i K oAb 3
T 25 B KRR K TR SRR A Ak
AR Ak JE R B M . 1009% WHC () -60%
WHC ( 1) -100% WHC ( i) -60% WHC (1) ,
B 3 KARHF 100% WHC ByBE . 1 Kigad 40 g Tk
JE -4 3R 3 d {53 60% WHC B, 7d h—J
W, MR ER 2 R BRI, X SRR
A 1R, B CERE 3 AERE, T 25 C
TE IR AR RGP G 5%

100

O
(=)
T

Z 70t

60 -

IR EK (% WHC)
Relative soil moisture content

SOl
1234567891011121314

FEFRE] (OR)
Incubation time (days)
1 100% ~ 60%WHC 2B+ 1EE Sk 2L
Fig.1 Soil moisture content changes in the 100% ~ 60%WHC
treatment

1.4 #HmRENNE

DL ST RATE K ) 0 d, 7E 3. 4. 7. 10 F1 14
d 73 3 A R AE R SR T2 SR N AR, LS
SRERZESRAE, Ff vk 25 B 1K R & K
Ho SRAR MY SRR S — R4 o i B bR, D)
—HBARAEAE—80 C MR VKAE b FH LA & A= 4
Fro ASHI IR ( Agilent GC7890A ) JMHr <A
i NO &, HEEFKRE (K2
2.5: 1) pH i pH; R HH & LA A 5% 2 A0 41
b — 2RI AL & 09, T 2 mol L' KCLF
IR Had I 5 Fe = E NH, " 5 NO, & 809 R
FREREIRAE, SRR AR b LI E Mn2* 095 K
Ik maEARIERNA L5, BB e%EE Fik
RHEI (ICP-OES ) M BVf & it SRAERIRIZ
i, ABFER K He (A e 3 Fer  FI Fedr i IR
TNERFRFEEME , SRE 2 Wbk L (o 0 S Ak B |09 FH )
FEK i E A e,
1.5 13 DNA $ZEl5E = PCRE

fdi J1] HiPure Soil DNA Mini Kit i 7] £ % Bt 37
2t w4 HE AR S R DNA, f# B NanoDrop™
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One ( ND-ONE-W, Thermo Fisher Scientific, MA,
USA) Kl DNA ¥FEERIZERE, F-20 °C fififf.

I FH S22 )6 2 B PCR X ( CFX96, Bio-rad,
USA ) , KM SYBRGreen 4}l 5 16S rDNA 3t
W, ZEABEY) (amod) LR . A IR I8 I i

(nirK ) RN E AV ZAEHE (nosZ ) HHF
B SE A 15 ul KRR, fFE 7.5 ul 2 x SYBR
Green Mix, 0.7 ul Fii#E5197, 0.7 ul FIE519, 1ul
DNA 54, 5.1 ul DEPC 7K. #&FPIhfeEH i 514
= 1 i,

F1 WHAEEPCRIESY

Table 1 The primer information of RT-PCR

FE TR S1¥IFF5I/5-3' 225 30k

Gene name Primer sequence/5'-3' Reference

16S DNA F: GTGYCAGCMGCCGCGGTAA [17]
R: GGACTACNVGGGTWTCTAAT

404 amod F: GACTACATMTTCTAYACWGAYTGGGC [18]
R: GGKGTCATRTATGGWGGYAAYGTTGG

AOB amod F: GGGGTTTCTACTGGTGGT [19]
R: CCCCTCKGSAAAGCCTTCTTC

. F: TCATGGTGCTGCCGCGYGANGG
nirk [20]

R: GAACTTGCCGGTKGCCCAGAC

F: GGGCTBGGGCCRTTGCA

nosZ

R: GAAGCGRTCCTTSGARAACTTG

[21]

e FRRE LIS 1Y RICE TSI, W=A/T; K=G/T; S=G/C.

1.6 HUESH

fdiFH Excel 2010 VB354 . Origin 2019C 42
€ #1 PCA /34 . IBM SPSS Statistics 21 #F47 B H %
J7 225y W Ml /N g 35 v 22 579k (LSD) #7252 ik
3T

2 HERS5Hh

21 TESHTRBITERNE

mE 2 s, WENEFREEE, N,O £it
Rk e bt 14 EoK R A3 g N, 60%9WHC F
100% WHC 23 N,O BBt im 435 118.5 #11
9556.7 ug kg'; 100% ~ 60% WHC 32 £ 4k 1) N,O
ZiHRE 175133 pg kg, BEE T 60%WHC
1 1009% WHC 403, BT822 8 2 i N,O 1)
eI, FERGFRETHIN, KN W O TR
KA (60%WHC 1 100% WHC 4bFE ) N,0 23t
B (P<0.05) , ¥4UE4 50 11.3% 1 25.3%,
EL K 805 B X 18 58 B K 4y &4 (100% ~ 60%
WHC ZbH ) N,O BRIl A 3%

RigE 14 RN, 100% ~ 60% WHC 23 () N,O
SR AR TRTE 1009% WHC BB, 55 N0 &
TR 79.2% ~ 89.1%, 100% WHC (7K 43 %44
FIF BRI KR + N,O IR, /K ENART BERS
EARIEER — = FKEBEL (100% WHC) N,O 95
THREL, EIER 10.6%; (H/KENERD™ S8 055 — A~

F A KRB NLO A BRI, IR M 13.0% .

BN, KRG 1 NLO Bt R S
IKENER A BEAENE (P<0.05) , SKO&aE
W E AR (P <0.01) , FEHKIFIKENERT
IS0 A KRS+ NLO BUBRIL, (H TR B
TR BRI KRS £ NLO BB A HE 500
22 TEWISESESRSE

mE 3R, BEEREFRMHTT, AR HEE
NH, " & B ERL, NO, S EHETHE . Bi3igs
i, 60%WHC F1 100% ~ 60% WHC Ab# 1) NH, * 74
R 9 106.6 A1 114.9 mg kg, WEFE T 100%
WHC ZbPRF) NH, " JHFEE 53 mg kg 7ERSFRIHAM,
100% ~ 60% WHC 42 )ik 53 Bt (3 ~ 7d Fil 10
~14d) T NH, " HFER & TR A ®K B (7~
10d) , Z5REH 60% WHC )T NH, * FUTH#E .
IKENEE R R HE T 2 K S AR FRAY NH, * J4FE; Al
AL FR) NH, - RiHEFeRr, HrhoKanes s 1
TRACE AL PERT 7 d B NH, *JHFER, FFIK10~14d 1
NH, * JHFEH

Rigrellimt, 60%WHC F1 100% ~ 60% WHC Ab
PR NO, A= 4390k 116.6 F1 84.1 mg kg, B3
# T 100% WHC 4k Bf ) 4.3 mg kg, H 60%
WHC AbFR ) NO, A= it 5 H NH,  JHAERA Y, 3R
W] 60% WHC T # etk fg - &4 T NH, * #41k
9 NO, MRS N, eI A A BT B & o 15 SR
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Fig.2 The cumulative N,O emissions in different treatments (A) and the relative proportion of N,O cumulative emissions in 100%-60%

WHC treatment (B, C)
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Fig.3 Changes of NH,"-N (A) and NO; -N contents (B) in different treatments

N, BN R HE T 58 AN K AR BB BE A NH, ¢
THAE, FEIR T 28 A mikorAb BB B NOs 2R AL,
EK AR S 356 A K B B NLO 19 22
TR, SRR A BB U /K B SRAT X B  a
PR - ICHL R LA
BRI, = Ao Ak e e i A R iR ) 55

WK N 60%WHC., 100% ~ 60%WHC Fl 100%WHC
AEFE KN 10.60 £ 0.04, 7.65 £ 0.46 i1 0.39
+£0.29 mg kg, 454 2.1 BILERFEIH 60% WHC 2544
TR R AR, N,O BB
100% WHC 5140~ R 3R £ T R, N,O /Y
BB = o A AL R S KRR AT
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XM (P>0.05) , 1M S5KSEEAER D EMH
Kt (P<0.05) , KAT-ZFZMRS L R 5o B2
23 TEMnEE

WE 4 FiR, BEERFRET, AP Mn2*
b E IR T R T R BRI,
SRR AT AL B ) M2+ F R T AR . KA
G M2 & AR fRis B G, i K o 551
RN, J9 8.8% ~ 11.0%; THBAZE K&
BRI, A 72.4%, HAETAERIK o3 B B Sl T B,
S5 SR IR RS B RS 5 W K AN A R
PEAKFE L h Ak

640 - _A_60%WHC —A— 0.1%-Bir 60%WHC

——100%WHC —— 0.1%-Bir 100%WHC
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Fig.4 Changes of Mn?* content in different treatments
24 TIEMEMERE N

WK s PR, FERGFRI BN, BEE & KR A3
fin, 16S rDNA BE[AIFE U8, SRR 5 ke,
BRI KA 1 A B G N . AKENER R 2 A
BT 60% WHC Zb3H1Y 16S rDNA JERFE D%k, BRI
T 100%WHC 1 100% ~ 60% WHC 4t ¥ /) 16S
rDNA FERHE DI, SREK & S AR (L RE IS i /K
BNER AR BRI MK RS L R M 2

IR, A SOK TR, I amod
nosZ Ml nirk JE K5 UL BU 2, MK X 60%
WHC 4ZbHEHY amoA . nosZ 1 nirK [R5 VL0 A i
F, HBEBEILT 100%WHC Fl 100% ~ 60%
WHC A AT amod . nosZ Rl nirkK &K D15, FFMH
K G mE TR A T K BN R B AR KA 1
TS AU S RO AR E s

nosZ FEH & ME—GERF NL,O B 5~ N, Ay g2,

VL nirkK JER¥E DB nosZ HeDR$5 D1 Ho (8 i i e
A AL A B NLO 1 =B 0R ) 104, (B +
S SR AL S R NLO B 22 . BRI N, K
AR RS T 60%WHC F1 100% WHC &b 3 i
nirKinosZ t., T3 AEALE PR NLO 3 22
EK 4T B E PR T 100% ~ 60% WHC &b B iy
nirK/nosZ tt,, + 38 ASALGUE DB AY NLO I /b,
U T 1028 B 25 B AR /K Bl 1 X v A MK RS
N,O FASAIEA PRI N,O HILEHERS0N
2.5 ERHDH

WA 6 F2 oo BT 45 5 s B AR K R o
N,O BBl i 5 1 B A o e B A 4 7 4 22 T
FIMISENE, Z5REI N,O BB S 16S tDNA
amoA . nosZ. nirK FEH$E DUECHT Mn? & 50 HAT 1A
Itk BEFREHI, 60% WHC AbH K s /K 4 o™
J& #E FE R AR /N {H 100%WHC Fl 100% ~
60% WHC AbFE K S K SRR 5 7E o AR ARAR
K, FRUIE KRR B KRS £ N,O Rl
HEZHE .
3 iTig

BRFR R, AR KR £ NLO B Rl
Bl K o Er R s i, R A ik
— R N,O Bl . THELE 60% WHC B Y N,O B
R RN, FIRERH TR, MAeEwEERR, +
B AECRAR, AV MICHLEY 8555 [FAT,
60% WHC Zb#L ) NH, W #E5 NO, B fliim = T
100% H1 100% ~ 60% WHC Ab38, Higms bR,
AT EEE AR, OO H, T
N,O Bl ik, 100% WHC ZbHirh i) N,O i Bk
H#E T 60% WHC 4b 2, [A]Hf 100% ~ 60% WHC 4k
PR N,O BB EZ L 7E 100% WHC BB,
2% B RE FRINE ) PN o R K A 32 AE 1009% WHC
I BOREL N,O . X 5aT AT L5 —2L, Bollmann
R i 1 A3 S K AR T RS AR NLO,
I TF 80% WHC EZ HHASLBE N,O. Ma 5517 i@ 1
W = A R BRI AR, XA R FEIEHY N,O
BB, KRR E KA 4R, 90% WHC +
N0 B R ik & W 2 & T 30%WHC., 45%WHC
60%WHC F1 75% WHC 4B . 100% ~ 60% WHC 4b
A N,O Rt Bt & T 60%WHC Fil 100%
WHC b3, 22 B 00 52 8 23 10 I 8 A 3 K A+
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N,O B, X2 HTE 1009%WHC F1 100% ~ 60%
WHC 2B amoA . nosZ F1 nirK 5 R $2 D1 B35 15
T 60% WHC 4038, +SEa E AR S s Ak AT e S iz ik
R 2L, NOy K & # 6 1k , N,O W By £ 5
60%WHC By Bt 16S rDNA LN 45 DI, F38k
AN, IS NH, 5 4ER NO,-, AukF ]
FHNO, K B, AT —Hr By s fhad B E it
THEZMIEY

B R by, KN B 5 T 60%WHC Al
100% WHC 4P N,O Beltat, SET AR 4S

— 3, JRRRRRAFEN 3 i E 2D KRS - R IS [
i A KR T, R BUKENER D P T
N,O Bt e, #hn 1 £ N,O RFRE . AR
HISEAE 100% ~ 60% WHC ALBR R, JKENART X N,O
BT TC i 25 5 o 3K AT B2 PR A K A A 6
B KRS 1 s i nl 2B S AR AR R A
60% WHC 254 F /KGN 7] BE 35 42 = 1 3Rl
A IR B NLO B, M #E T 60% WHC
S0F N EAHEM KRG £ NLO IRk . TBES & /K&
B FE S, B AR M KRS - A S Ak Bl A 4 3K Bh
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N,O B Al g/l , fH N,O BB iEss £, Xl
SRR EKET, RIER AR E R R, A
Y SAEAEYIR G IS 2, AEAEY N,O iR
5. [T, 1009% WHC Kb HEUK SR A RIRFE T +
13 16S rDNA FERIFE DI, /KN 2 A Ak
BT NI TG, SO 3 A A A v 45 127,
HET AT BE S M K AR X AR K R LAY S
A RESVER]

IR TE - P AR 7T R 0 2 4R v T K S
A B b ) 3 ROR AR A IR B NLO R, A0
EREAR T TR K 3 Ab B A ) - R S A AL A
KB N,O i, X P g2 P R FE s A el KA 1
BRI T R AR A T RE RS T K AR A
ML, TSR BYK o3 55 T KRR A 2k AL
g, M2 2fksmEN . T3 N,O BBk E LA P TE
i 3.d, WHKENERS B9 BErh Mn? MR 0 35
T W IMKERER A A AL B, 3] g2 R K Al
WA TR = T 48 Mo IR EE, Dk T 553%
Al 3 d 3% NO BB, /KENERD Al e 5 2 A fbid
FEr7A ) NH,OH M A=A N,O, i B A etk g
1 N,O WyREI . a2 b, fRTEsh AL RE g il
i %4k NH,OH 77 /£ N,0, Rli: 2NH,0H + 2MnO, +
4H* —N,O + 2Mn?*+ 5H,0™, Zhang %5 & 47 A
YW o8 M2+, JE i 48 A i 2EAE Dy NH,OH
FALR W) . BEAE R E A, TS b B
Xf -3 Mn? " BYS2I 2, (H TR AR I K BT
N,O A A2 200 B W i), X ml GBS TR A
Brhid sE i M BERS 5 NO, UM ™ A NP, fi
HER AR, DT BT IR A SR KR

FEEA B EIEE 13 NLO MBI, KA 7 15
T2 FRRASE MK A3 R i AN b % A SR AR SRR
WA ReS 5AEY RAEE . KRS 250
AW SO AL R AT REAE S A M KRS 1 NLO B
R R T R AR

MR KRS s KR, Bk A AT
B, MUEYEE AT e se ;. IR OK AR A
SRR, REMS RS NH, R AR NOS B, A
i B L Z IRy, TRl , KEAEED e 4R
e R RS AL B W IR s ) NLO BEik, AW 5 AR
YIRS RS AL 4 NLO i fism s, S8t
N,O Bt 2 . THeAy, FERAMALRE, Mt
YrdE s, BRKE NO,; b —id Fr AR 1k
LR M EAEE, N — Bt IR E 3
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Reduced Promoting Effect of Birnessite on N,O Emissions from Yellow-
Brown Paddy Soil under Alternating Wet and Dry Conditions

GAN Xue-lian, ZHENG Heng, FU Qing-ling", HU Hong-qing, ZHU Jun
(College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: [Objective] The redox state of birnessite in paddy soil can change with the soil wet-dry alternation, which
affects the soil nitrogen cycle and then affects the emission of greenhouse gas nitrous oxide (N,O). The soil moisture
conditions and the effect of birnessite (0.1%, w/w) on soil N,O emissions were taken as the breakthrough point to
explore the mechanism of birnessite affecting soil N,O emissions under the alternation of wet and dry conditions.
[Method] In this study, the yellow-brown paddy soil was used as the object, and the microcosm culture experiment
was carried out by applying birnessite (0.1% w/w) and using different water conditions to explore its effect on N,O
emissions. [Result] Within 14 days of culture, birnessite deeply promoted the cumulative N,O emissions under
constant water conditions (60% and 100% field maximum water holding capacity treatments), with an increase of
11.3% and 25.3%. However, the effect of birnessite on the cumulative N,O emissions under the alternating of wet and
dry conditions (100%-60% soil maximum water holding capacity) was not significant. Birnessite significantly
increased the nitrite reductase (nirK)/nitrous oxide reductase (nosZ) gene copy ratio under constant water conditions.
However, birnessite significantly decreased the ratio of nirK/nosZ under alternating wet and dry moisture conditions.
[Conclusion] The alternation of wet and dry conditions (100%-60% soil maximum water holding capacity) without
birnessite or birnessite under constant water conditions can promote the release of N,O emissions from the yellow-
brown paddy soil, but the alternation of wet and dry conditions (60% and 100% field maximum water holding capacity
treatments) can reduce promoting effect of birnessite on N,O emissions. The effect of water conditions on N,O
emissions from yellow-brown paddy soil is greater than birnessite.

Key words: Nitrous oxide; Paddy soil; Soil moisture; Birnessite
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