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pHFt S X LLIRFH LS

EE, B

B, FHE,

2N, OB

H =

(IR R TR 22 e, TR 225009)

" =

XoF L3S IINaOHES 7R 3RS AN FpH A S (1 -3 . LS IR, P90 T 3 FhpHAME N L3R KN, OHF BTG

HINIAR G A5 RR W A AGIG P B - 3 pHH i 3 5 pHFH 9 00 77 L3N, ORIREI: ik 275 FEXTN, OFUA 1 TR i

pHIITHENMFEA; NitrapyrinftpH 4.8 FpH 6.0 NZRILIAEALIMHIMEH], EpH 8.5 INHMHIRCR AW &,

TN, OB T i
52
FESES: SI135

AAEARBE A A A ER PR (R 1) 0, G 32 B i A
S KA R TR B AN W, R A AR
(COy) FIHHE (CHy) 4b, FMHTA (N,O) ik
S FL R 5 A . RodheIHFSE3E HY, 1 mol N,O
(R LN JECOL 1 150 ~ 200 175, 64k, N,OZERH
JEIETERR, AERE I AIE 110 ~ 115 462, [ Tk
Foiy DORKAHN,O— H 21K, o Tk
T 2.88 x 10 mI/L - FHFILAEN 301 x 10 mI/LP Y,
I HAEERL 0.25% ~ 0.3% [R5 18 . Hrp bty 115
FAy 138 2 A Bk d LN, O RS B, HLmTiki
70% ~ 90%". CATIFTTRMI, ARG S &4
N O FEEEAPEL, i FKH o3 (0 A2 AE 3 rp = A R
Kk,

EAAE RN S AAE 2 3 N B AL A
HEGE AR T4 pH L M AE A AE AN SO AL AE
FERFEZ —, T3 pH B H R T 242 N,O
MOFLER, Xt AFRm. SRt aifh 2 o fe =k
N,O MR G/ DEFT. T 135 pH X%t N,O R
Mm%, AFBFRETEA R 35 sl B
R, WA s, FoR 5 EN,O MUK pH
Bk D, it ARG, pH 4.7 B H3EN,0
(IO B pH 6.7 11 17309, #Rifn, ARk L 39t
AL pH R, IR0 T N,O Ry, i plix s 2z
S LR PIE TR HAAF pH ) 383047 HBGA
B JL RSB AE M) X R MAE AR IBOR 22 e T e 7 4
DX AALE R AR R R 358, AR M A 7= v i 5 1 v 438
pHo AR Ak 15 2038 pH (¥ 77 1:00F 50

OXETH: HEARREAILETE (40501035 FVLHA “

pH; NoO; fHfLAEH]; Zlifbzzad s ALl

B T R R RpH 8.5

35 pH ARAL XS AL IR R Atk 2 R A AR N, O
AT
1 #Rl5H%E

Jt ] 3 A R 2 B £ 3 S 0 3 (V7 D
0 ~20cm )2 13, USSR, LA L
* 1.

R MIEERMRK

Table 1 Chemical properties of tested soil

BN WP K pH MRS K
(mg/kg) (mg/kg) (mg/kg) (H,0) (g/kg)
23.73 1.52 35.49 48 500

RS T I A AN A2 1 mol/L NaOH M,
28 CE KT 77, JL IR IR B3 2 3+ 5 pHAE, 10 KJ5 pH
FARTE, 12 Ka¥ LT kA FRpH RV (pH 4.8+
pH6.0. pH8.5) HI13EFEN,

TRIGAE 250 mif¥) = A AT, BHREEAR 120 g
P IR 1. fEEANAERT, T3ESELE 50% YA
FOKEAE O RFR 2 R, DATMAEY R iS5
AT G UG TR e . RIS 7E ik 3 ApH T4 K
WE 4 M, 3 OFHE, AMAMNEN (CKD:;
@¥%NH,-N 100 mg/kgn At FRE AL EE HAK
RN); @TIEL S KR, $%NH, -N 100 mg/kginA
C K IR R AL TE AIMER); @BEE — Iy
AT AR PR, DARIFSEpHAZ A 0 LA 3R K 52
IR N )2 R A 30 i fnitrapyrin, - 76

THW LR BiH 5.
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F4NH,-N 100 mg/kg I NG R E 7 i SEml T, [N
A 10 mg/kg nitrapyrindb 2 (FHYZR7R) . RGBS AT 21
ANEL P ORI B K S 65%, 0
JE 28°CHEIIE IR . HEFRd B LEURE 7 Ik (43 85
F%4h, 8h, 1d. 2d. 4d. 8df1 16d). N T {RIUEAERT
FR A R RS, B IRATTE = A s
e WA IK I 7ML

Mg wr, BRALERE 3 ANES, A=A 20 ml
RN 18.5 mIE AR, HEIIEN,O, +iH T-E
NH,". NO; FINO, %%,

NLO I 5E 5 48 5% 1 1 Zheng 25U B0 ) Agilent
4890D At . FEVEL 55°C, HALBRIEE 375C, N,O
FHHL -l RS U 2RS0T BE R 330°C, Rk
No o NLOFRUES A H1 E ZK bR HEY) B 50 o gt
NH,4'-N\ NO3-N. NO,-Np il I Bely =l a7k, 441
I RE B T R AR & ety e

2 FER5SH

2.1 N,ORYFEH

AR 15 TR AN, OWR S8 O AR, I BRTE 557
TEUR I 5 A FRE A SR T S NLO R, THEEAS [A) A BEAE
RrFRWIRINL OB s, 45l 1 fioR. {EpH 4.8 I
Herp S AL BT 16 RIWIF TN, OB I 7E N 0.16
~ 2.15 pg/kgZ 1], HARALH N, O — H AR EAE
0.3 pmol/molZify, F K HN,OME 5k . &)
TEUpHAE N, AR AR S . 78 7 UllE
AL EEN, OFE JiC i LECKARHE Ry N 0.01 ~ 0.79 pg/kg
({F 8 Al 8 KIS WEAK T-CKALHL) s YARFEBRAEET I 8 h.
1 RAT 2 RIS s T CRAEE A, LA I (] 4 T-CK
AbFE: MALBEBRAEREFR 8 RN J-CKANFEAL, HARES
G T CRAL . HRAE T-CKARZ KR Ab 2, I
NL,OK H AW FE AN SliAb 24 b B, i MAR 3 R 811
N,O# K [ 4lifb 2 F . LWERAFIMALEE, WJAN7E 16
RIGREFEIT RN, alifh 2% B 7= A AN, Oy BN, O f
(IR 15.2% ~ 83.8%. Atk Mkl FnitrapyrinfE — &
FEFE RAIE] T RACAE I (AT, BRYE 8 bR 1 R4k, H
A I R) 34 BAIG T NLO M HE TS, LR il o o4 A AL 1 17
13.2% ~ 88.9%. {EX:FRIGIH, AbEEHN,OM A
BT R B, 5B 5 R AT A A 30N, O R i B Bl S g 1k
R (N,0-Ny) FiEl.

fEpH 6.0 -3 rp 5 b FERT IR W RN, O [¥I B I =
7EN 0.92 ~ 2.89 pg/kg2 [A], W& TpH4.8 AbHE, 4
e R AR NLO W BNLO R LLHI N 44.7% ~

71.9% Z I8 YREHEFEAR TN, ORI, HB i A
AT 31.7% ~ 86.0%, FE57 4 hiskHMI/E H 5k bk
o MBI R nrE i, N FH TN O f8C 44 i
JEA K

7F pH 8.5 139 CK AL FE N,O B EAE N 2.54 ~
3.47 ng/kg ZIAl. {EHT 3 RHUFEY, CK. A FTY 4b#
NLO B 22 5 AN 3, (HAERE 77 2 RINF, A 4B FEN,O0
FEIRIA N 11.34 pe/kg, WIE AT CK AEE (N 4.20
pg/kg)e RN MR IERE T NLO I, I 4l
A ZE R R A I NLO A 5 N O 511 0.5%, 7B HAR IS
[ 4tk R R P2 AR ) NLO AT i NLO = H A
4.1% ~ 32.3%. F W5 pH4.8 Fl pH 6.5 A LL, 75 pH
8.5 -4 alifh 2% i BN T NL O BERUK DTk A S 1 B o
FERFFR 2 K0, IR (Y) N,O Bl A
A3 SN R ) AT A b, (HMEE 4 KIFUR
Y KB N,O B B T HARAL B, 75 8 KIR K,
% N 168.3 pg/kg. 16 KIf, N,O0 WK

10 -

<a)pH4'8 C I CKmEmm A ZzZzz Y mmm M

| i o o T

(b) pH 6.0

N,OB iR (N, pg/kg)

| s s e

150 1 (¢) pHS.S I
100 4

50 A

20
15 A
10 A

(S)A s ﬂiéi M= ﬂL Ii ﬁi i

4h 8h 1d 2d 4d 8d 16d

Heent i

Bl FRAEARFHEN,OBRKE
Fig. 1 Amounts of N,O emission under different treatments

during incubation
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B A5 S A R R 1 SR A7 K
2.2 FHINBITK

R WIRAE DO P 3 EBCHE I 2 NLO =k S, |
M5EEHENH,-N. NO3-N FINO,-N H’msz, 5
TR E AL HE NO,-N R B L ¥ AR 2], A0
NH,"-N (£2) FINO;-N (£ 3) iKEHIH . })\%%27
UL, {F pH 4.8 35 & A 7E B F7 1 10) NH, N 4%
TRIEFEAR /N s 76 pH 6.0 L1 CK ALEEZE 4 h i NH,'-N
WEELLAE pHA4.8 T3 T N 20 mg/kg, BEHIAEAH
pH R4 LI R FE R AR T e . fEES 3%
4RI, CKALFEAIA AT NH, NI EAG, £ E

R R IAZ —: Y AE AR5 4 RIS RIS, 725 8 K
TG b, R — @ AmEIE-; M AL e
TERG TR NH, -N IR R AN o 7 pH 8.5 g
CK ALBRAEREFR 4 h I NH, -N K2 578 pH 4.8 145
IRFEIT, RITEANIR] pH 2R 41 L3 s Fead B b IR AR R
AEWENH, N E ., CKAFAER TR 16 K I NH,-N
WIEIEN13.6 mg/kg, HLAEEFE 4h i = N 8.58 mg/kg,
KRR FRIAR R AT LI ER . M AR FRAERT IR
IR LA AR 25, AR Y AbFER I Seng ETHS
IR, RWIERFR S AR A R AR T NH
PR ST L1 NH, N i 8K Tk A /e

AT RHACAE ] NH; 4558 ) BB AL 3 B NH "-N R JBE

S

*2 FEAIBEEFHIELENH, -NRERTL

Table 2 NH, -N concentrations under different treatments during incubation

pH R R 1] NH,"-N (N, mg/kg)
CK A Y M

48 4h 8.87+1.74 105.04 + 0.36 106.09 + 1.06 105.05 + 6.10
8h 8.24+2.13 106.23 + 1.18 104.51+0.11 102.65 +2.45
1d 8.03 +0.31 109.80 + 1.22 107.56 + 1.37 105.49 + 1.73
2d 8.45+0.56 107.42 +0.61 100.48 +2.43 103.60 + 1.36
4d 7.82+0.73 108.42 +0.61 105.68 + 0.68 111.68 +2.61
8d 7.54+0.25 107.63 + 0.49 104.17 + 1.59 104.98 + 1.64
16d 9.64+0.70 107.14 +5.78 105.82+0.97 106.09 +0.55

6.0 4h 28.50 +0.82 137.96 +2.74 140.90 + 0.93 136.19 + 3.99
8h 30.54 +0.90 142.14 + 1.63 139.83 £ 0.90 138.39+5.06
1d 27.03 +1.43 138.67 £ 0.71 142.59 +3.82 130.25 + 0.90
2d 27.07 +1.52 140.19 + 1.80 124.89 +2.90 129.42 + 1.40
4d 19.73 + 1.11 129.19 + 1.80 126.57 + 1.94 122.37+5.07
8d 19.73 +0.89 123.82 + 1.39 119.05 + 1.49 126.12 +2.86
16d 18.66 + 1.17 123.02 + 0.85 118.92 + 1.32 121.09 + 1.08

8.5 4h 5.02+0.62 105.85+2.13 101.85 +2.59 105.26 +2.33
8h 8.57 +0.33 106.13 +7.62 98.81 + 6.76 106.13 +3.47
1d 10.53 + 0.44 109.70 + 1.33 110.12 + 1.19 109.47 +2.51
2d 9.44 +0.88 113.31+3.49 105.70 +2.34 104.11 +4.29
4d 9.01+0.66 106.28 + 3.49 98.92 +1.38 104.56 + 1.20
8d 11.72+0.51 102.21 +£6.15 90.98 £ 2.60 105.47 + 1.54
16d 13.60 + 0.83 97.50 + 19.09 82.65+3.07 108.34 +7.32

MG FR I L HENO NI AL LR (R
3), fEpH 4.8 13 K AL BENO; -NIR B AR AR AR /)N
7EpH 6.0 3 BRMALFENO 3 -NYR 5 £5 55 77 7 1) JC
BASEAL, HARKAEBENO, -NIR & 7555 57 I S84 e 14
B, CK. AFIYMEFENO; -NWKEELE 16 KN LLAE 4 hit}
Iy WIBEIN 4,73 7.23 A1 4.95 mg/kg; Mi{EpH 8.5 1-1%

HFLE 4hi S AL HINO S -NIREAEN 27.7 ~ 28.1 mg/kgs
B, TG EAINO NI JUAN 4.1 mg/kg, [H
I pH 8.5 I3 /E 5 TR WINH, NI JFE AL A K (£ 2),
R R AEREAAE FHIINH , *-NE 2k A e 1A
FH 5 ERAAE I 0 AR s 1] 32 B4 - 3 p H 1y i A
ERE WM A A ENO 5 - -NWKJE Y E
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Table 3 NO;™-N concentrations under different treatments during incubation
pH S| NO;-N (N mg/kg)
CK A Y M

4.8 4h 4.14+0.32 4.14+1.78 4.14+0.84 5.60+0.84
8h 4.46 +1.60 3.34+0.55 2.86 +0.00 4.88 +0.64
1d 3.18+£0.32 5.73+0.55 3.82+£0.96 4.59+0.32
2d 4.14+0.32 5.09 +0.84 6.69 +1.39 4.59+0.32
4d 5.41+0.32 4.78 £0.55 5.73+£0.64 6.46 +1.66
8d 4.14+0.32 3.82+0.55 4.78 £ 0.64 5.74 £ 0.64
16d 2.22+0.32 2.86+0.96 4.14+0.32 4.30+0.00

6.0 4h 2.56 +1.04 4.63 +£0.60 3.94+0.35 4.74 £0.58
8h 4.97+0.69 5.32+0.69 5.67+0.60 547+1.25
1d 5.67+1.58 4.28+0.35 5.32+0.69 4.78 £0.60
2d 4.97+1.25 6.01+1.38 6.01 +0.91 422+0.42
4d 5.67+0.00 5.67 +0.60 6.22+0.77 526+1.27
8d 4.97 +0.35 9.12£2.10 7.98 +1.04 5.81+1.69
16d 7.29 +0.42 11.86 + 0.60 8.89 +1.04 5.96 +£0.68

8.5 4h 28.11+0.71 28.21 £0.54 28.11+0.97 27.75+£0.27
8h 30.16 £ 1.18 30.81+0.71 34.04 +1.68 29.81+0.54
1d 31.93+£0.57 3539+0.27 35.66 +0.54 30.85+0.54
2d 33.36 £0.27 38.09 +0.97 38.89+0.71 31.28 +£0.93
4d 34.44 +0.47 39.44 +0.27 37.27+0.54 31.68 +0.47
8d 31.08 £2.12 34.84 +1.80 26.07 +0.80 30.84 +0.30
16d 21.05+0.30 22.55+1.05 25.57+1.53 30.35+7.73

B2 TR BRI S, MAEBENOS-NIK JE 451k
ML /N, 75 4 RIS IE IR, LUAE 4 hiF SN 3.93 mg/kg,
1 16 KI5/ NAR 2 LU B A FE RN 1.33 mg/kg; CKAR
FINO; -NIKFEAE 2 RN HE R RE, LUAE 4 hibf mN
6.33 mg/kg, Bl )& BN 12.31 mg/kgt 16 KISk HAL;
AKLFENO, N KR FE L IRAE 4 RIS, LUAE 4 hitt g
N 11.23 mg/kg, BJ& FEAEN 16.89 mg/kgfE 16 Kk
s YALFENO; -NIREAE 2 RFikfk, HAE 4hi e
N 10.78 mg/kg, Bl J& PN 12.62 mg/kgfE 16 K Ik
%o AW, CK. AFIYACBERLERSFRRT 4 R¥IKRAE
T SRR, eSS I A R R A

3 itit

B E RN A=K, ARZENE R, NIFAI
ARG, HNIEHRARFERE RN ORI HE AR K. #5
i, REAHN,OMHBE AN 398 Gg, HidRkk
HINOHESCER 1) 11.3% Ay, Forf ply TP A it FH i i
N, OB R By 70% M, 33 pH S 520 - 3%N,0

HOB EEN R — — BNk, ERAE 3.4~ 8.6
A6 Bl A 5 3 pHAE S 1 EAEN, DancerZE! Ot
BFFCEM, 2 EEpHM 4.7 B0 8) 6.5 1, Afbiae sy
3 ~54%, FF4EH, TEpHE AW HEEELEE I
—MEFR. 2 RIS bR, LR
K5 T IEpH 2R E I IEAE (r=0.941), pHA 5.6
1) B RAL R ARG, 7EpH 5.6 ~ 8.0 Y5 [H itk %
iR e %) 3 (TP AT (1B by NP 7 b A 1 PURE T AP S A K.
WFFUI PR 35 4 A N 520 A 2R S N OFE B0 22 158
2R, 4 RRWIAIR 3N, OH i B i 3 2 5+

TN, OHEBE 5 -3 pHAY 95 Lk PEAH G . kAN
IFi) 39 SR AT S AR IX 2R I 22 57 5 AN ] - 48 pHX N, O
HEBOE M PPN, AR A T pHIK 5 720F 5T
pHASL X LA AL I FE A 52 - 456 N ORE TS BA A
TEHINIR B AR T AR, AEAN IR &R 51 pH - HE fiiks
TR BORAE T R AR, 7EpH 6.0 i I
SHINH, N E, i7EpH 8.5 H3Erh e il IRt 18
HAS AR SRR A Y, NOS-NIR W] B4 =,
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IMTNH, -NAD R E . AWFIUSE R W], fFpH 4.8 13
UK FIN,O LT Ak A alifh 2= 12, 1 bl 5 pH T
e Al R R TN O Tk % 5 35 P ; AEpH 4.8
~ 8.5 JuH N, TIEAHAL T REpH T i g o, X 54
WA 28Ty 45 B — 5. 7EN 100 mg/kghti 2 2 N
T, HEEN,ORBURR /N, ARLEEN, O KB R K& 2E
TEpH 8.5 /b BEEEFE 2RIy, AN AN 1) 0.006%.

TS A A0 S 00 A P 28R R ) BRL 3% AT 9 22 1A
¥, nitrapyrin g N TR R T2 RS AL, HGE
REIHINH,-NONO, =N FE i i f i 72, A 0FoT
e W LT AT A A R S A AL R PN O R HE P . A
NI R ELN], £E pH 6.0 L3t -4 b i R R B
e E FEIVE T, ZEpH 8.5 b33 Rl HUR A
TR R A AN, OFF I, AT BE S NH,OH->NO, -N
() i R 52 B3040 10 & ZENH,OHONL, Ot FE 5 2 47 %
BUL 55 &b BT pHFF e T $ e 20 SRR R 0 S it 1 2,
ARG I L HENO - NIRBE NI, SR Atk
I HEBON O ¥ T Bk . (H 75 245 ik 2, RN, 0
B A AN 1) 0.16%.. KU AL R IR IS 76 i
B T RN LRI AU HERNY, Br R fa R A2 1)
S A R AT R 32 B A SR T AR A KA
A e PR DX 3T R A S A FH o RT3 Y m] 41
7 A A A A A AN 00 1) 5 7 A A 00 PR RS T A 161 7
nitrapyrin LU 5T pHAR A 0] 1358 F FRAS AL R 7 SR A AL
(3 M, AR T AT PR, AR MEA
R 0y o iZAh 7 VR AT BEE H TSRS AT P
SR ) - S Ak R (0 AR A L

4 #hig

(1) FEIR I A Ky 5 41 8 pHIf 35753 (1 pH 4.8« pH
6.0 FlpH 8.5 =M -3, 3l AL % P Bt pH T i i 384
G

(2) pHTFm I T HIENL,OM B TH, HsipHAc
PR 5 R 5 AR AR B R A S R, (HAEN 100
mg/kgiREENGL T, TIEN, OB URAR /N, A4bHE
N, O KB THCRA TN 0.006% .

(3) pHTFFExf = AN, O alifh 24 ok F A W B 52
Wi, FEApHAR A T 4l 27 1 FERTNL O UK [ DTk ok,
IMTAE - 3EpHTH =i 21 8.5 1, Ak Z i BRI DTHRIR /N
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SEFIRSALAMEIME T, {2 4EpH 8.5 3% L3R SRR W
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Effects of pH on N,O Emission from Nitrification in Acid Soil

WANG Xiao-zhi,

SUN Wei,

YIN Wei-qin,

FENG Ke

(College of Environmental Science and Engineering, Yangzhou University, Yangzhou, Jiangsu 225009, China)

Abstract:

Three soils with different pH values were obatined from an acid soil by adding NaOH. The relationship between the changes of soil

pH and N,O production from soils in the NH," oxidation progress was studied. The results showed with the increase of soil pH nitrification activity

and the amount of N,O production increased while the contribution of pure chemical reaction to N,O emission from soil decreased. The results also

showed that nitrapyrin can inhibit the nitrification in soil with pH 4.8 and pH 6.0, whereas there was no obvious inhibiting effect at soil pH 8.5 and

nitrapyrin enhanced the emission of N, O in the incubation.
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