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HR30gMFTH(HEFRE)SHNET-HNE
F250 ml M F, MAEZE FKE 40% FKE
(WHC) ,30CfHIBHIESF 1 . R, 85— LB
AABIMARE(N) BRBEEE(C) R (S), m
AB4 %1% 0(CK),N 100 mg kg™' (L) F1 N 250
mg kg ' (H), 4+ %132 % LN, HN LC HC.LS, HS,
AW HEEKEZE 60% WHC, B 38, 8k 76 30°C1H
BEHR3S 4, BREEFESY1h,E3~4dHK—
W, UMHFTEHEERS | EAKBIRE,

H3R88 1.2.3.4.7.14 21 28 35 KRR ES MK
i REMN, REBMK . BAKSKENOEKES K
SWEFHE, HREEFR LW A EEAE, 1
R AR DR RENE, BB 4~5h)F,
FESSMAR 3K, UL FR LTSN
NOWE, TEIRESEK20 ml,FEA 18.5 ml WE
SHP,FERICERERE, ASFR NO ¥
. N,0 ¥ & i 5 4 3% 4 #7 {X ( Shimadzu GC-
14B) M , 4 9 2% S o5 7 3 FK K0 0 28 (ECD) , & H
RS .

EREFHEOR(MAREE)ME7.14 21,
35S RRESKE  WELEPFESANBESES
B, BERAFENT FEHEFHWFMA 75 ml 2 mol L™
KCl ¥ ,25C R 1h, i, BBEICREKER
W, 84 R MAHA A B Skalar # 88 ¥ 31 2 B X
€ o

EXHAERIA, W — A BV 3 N 3E5F
BWAENIKERE, A—AHEBEVLA B2 MEFER,
WeE+EpH(E/KEELL N 1:2.5), pHEHK
FRE pH I E
1.3 HBEFERYIELE

¥ B PSR (NO, +NO, -N) F &8
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B, N,O EF B S S ML ER HLHH N,0 H
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%A ANOVA K56 & 4b ¥[8 N,O Hi £ H , 3k
SRHERERE LMK pH 584 N,0 55
SEMLKEXR, LKERBAHEWHARS N,0
HBBXER,

2.1 @RRBKFHEHLENEM

KR AT B 5 35 REFFRE R, 118
GB.SU #1 QF M i & 2+ 5185 104 mg kg™’ .30.1
mg kg ' A1 11.6 mg kg ™', 5 LWL A E B HIFUT A
—B(F1ME2), AER2AUESL WMARER
EYE T 43 pH, H s ZE /Y J7 [m) AR BE B AUAE
MH. MARZEMKBREELRES L% pH, EE I E
P B i A B B 385 0 T 3 i ( -3 SU m AR B b5
B0 ) AR, A B EERE R 38 pH, BRI ERE M
AB R N s, A EE xRS 4L /R A e
HE+3m R, XFF pH i H 13% SU(pH =6.27),
IMAFIER S T HALER AR S R REMEE K
SRR E TN, R R MAM AL &k
WL A R, S A R AEJE 37 8P 3 2 9 1+ 3§ pH
LB EMRM, *FBRY: 1% GB (pH =4. 82) 1 QF
(pH =4.46) , I AHigk N 250 mg kg'l B EHM
W TR, S A MERK XTI (CK) M, &
WILB B EMIK, MARE N 100 mg kg™ ZEH
FEIR 3 GB MR B ;{HR 5 138 QF By i L
B, WMARZEMBERELMUF/ME R L2 GB A
QF i tHfb &, 1545 /AT 3% GB f1 QF A9 1
LB 5 A RAE G B E 1) pH 2 B 3 8 3 Bk
R, OUSRMALTEIAFEZUE:

AN =18.44 In(pH -5.47) +116

(R*=0.9702, p<0.01)

AN =1.86 In(pH -4.18) +18.9

(R*=0.7359, p<0.05),
2.2 FIB&Fhxt L1l N,O HER R

RIMARER A, + 3 GB #1 QF & N,0 HE
B B R 3 3R A A A 2E KO 2 BN W T A A
B, 13 SU M N,O0 HERGE B W /METRS , THE®
FrEsERaE (R L), BFEISIE, BRERE
DI+ 1% GB B (N 348 pg kg™') ,SU Kk Z (N 36.9
pg kg™'),QF B (N 16.6 pg kg™') , S msfb &
R BEHR—B(E2),

MMARARSE, £ N,0 HEBGE B FL A L 5Eim
o MARMEK L GB 1 QF fEEF LB+ N,0
HBGE2RM M TR BEERESRTMEEK CK H
A , B % B 57 0 (6] A9 JE K T 5, vE— B AT B R N
250 mg kg 'R AY T 3 GB,Z AL F K N,0 HERGE
BH7E21 ~28 dETHHBEE (B 1A), MMABRE S M
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Table 1 Parent materials, land coverage, and properties of studied soils

LR e R

THRES 57 535 LK. NH; -N? NO; -N?
pH" Organic C Total N Clay" ¢ ’
Soil code Parent material Vegetation (mg kg™!) (mgkg™")
(gke™!) (gkg™") (v/v, %)
A=) LN
GB 4.82 31.62 2.05 14.2 103 8.7
Granite Brush
ELHLat bS:i
QF 4.46 6.94 0.44 16.9 9.2 3.5
Quaternary red earth Forest
BmLavE B
SU 6.27 8.41 0.85 17.0 4.1 32.3
Sandstone Upland crop

1) RF £ (it 1mm %) # ¥ Measured of air-dried soil ground to pass a 1-mm sieve. 2) Hi$% 3% — & /5 & Measured after one-week pre-incuba-
tion
£2 30CH60%WHC k4 &4 TIE5% 35d ;5L GB.QF 1 SU B N,O RAH MR AL E N0 S2WLERYN

Lt &9 %0 hn 8 /5 =z BD 3 € i) + i pH
Table 2 Cumulative N, O emission, net nitrification ( AN), ratio of N;O to AN (Ratio) in the GB, QF and SU soils at the end of 35 days of

incubation at 30°C and 60% WHC and soil pH measured immediately after N addition

N:O H & AL N,O K4 Ratio pH(H,0)
T %S Soil code 4L FE Treatment N, O emission AN
(N, pgkg™') (N, mgkg™") (%)

GB cK 348 ¢ 103 3.4 5.294
LC 248 d 113 2.2 5.55b
HC 220 de 130 1.7 6.00 a
LN 274 d 114 2.4 5.47 ¢
HN 160 e 123 1.3 5.50 be
LS 553 b 92.8 6.0 472 e
HS 1920 a 31.2 61.7 4.48 1

QF CK 16.6 ¢ 11.6 1.4 4.384d
LC 24.2 ¢ 17.3 1.4 4.78 b
HC 17.4 ¢ 18.2 1.0 5.22 a
LN 23.2¢ 18.9 1.2 4.46 ¢
HN 18.1¢ 20.2 0.9 4.45 ¢
LS 203 a 14.2 14.3 4.28¢
HS 150 b 6.1 24.5 4.18 f

sU cK 36.9 ¢ 30.1 1.2 6.44 d
LC 53.9 cd 107 0.5 7.30 b
HC 124 a 243 0.5 7.83 a
LN 61.5 c 109 0.6 6.74 c
HN 127 a 245 0.5 6.71 c
LS 43.0 de 117 0.4 6.23 ¢
HS . 92.1b 250 0.4 6.22 ¢

#H:Rl— A FRRIFHERER LB BEKFE(p<0.05) Note: Different letters affixed to treatments of the same soils in the same column

mean significant difference at p <0. 05
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(a) BRIR &K (o) RE (c) Bisk
—~ Ammonium bicarbonate Urea Ammonium sulphate
=
= 100 o cx 1.50 5.00
% U 120 —>— L 1.20 4.00
2— —w— H
Z 0.90 0.90 3.00
S %
g 0o 0.60 0.60 2.00
5 Z 0.30 0.30 1.00
Q peE
3 0.00 s 0.00 e B

0 7 14 21 28 35 42 0 7 14 21 28 35 42 0o 7

i4 21 28 35 4

#3704 1 Incubation time(d)
(A) 1 GB Soil GB

(a) BERR E 4
Ammonium bicarbonate
0.20
0.15
0.10

0.05

0.20
0.15
0.10
0.05

(b) IRE (c) ik
Urea 0.80 Ammonium sulphate
0.60
0.40
0.20

P A o

N;O Emission(Npgkg'h')
N:O HiguH &

0.00 0.00 0.00
_005 1 L 1 1 ) -0.05 L 1 L 1 1 -0.20 B S| L 1 : )
0 7 14 21 28 35 42 0 14 21 28 35 42 0 7 14 21 28 35 42
$%3E0tRl Incubation time(d)
(B) 13 QF Soil QF
() BRMEH () R& (o) WhéE
;’::‘ 100 Ammonium bicarbonate 100 Urea 0.30 Ammonium sulphate
B
S o 0.80 0.80
\Z:/g 0.60 0.60
g %
25 0.40 0.40
g Z 0.20 0.20
Q
Z 0.00 0.00 :
0 7 14 21 28 35 42 0 14 21 28 35 42 0 7 14 21 28 35 42

H 320 ] Incubation time(d)
(C) £ SU Soil SU

Bt -+ GB(A).QF(B)#I SU(C)30C M 60% WHC /K43 & T, & HE R AL 28 35 d HE 54 N, O HE g B -89 il 28 46 e

B, BEKIIRMEE (n=3), B, CK 3B H, B, N250 mg kg™ ;L KR AL ,N 100 mg kg™’
Fig. 1 Time course of N, O flux from the NH, -added GB (A), QF (B), and SU (C) soils applied with NH," during the 35 days of incubation,

30°C in temperature and 60% WHC in soil moisture. Vertical bars indicates standard deviation (n =3). In the legend, CK, control; H, high N

application rate, N 250 mg kg™’

ARR BB A A B9 - 3% GB 1 QF iy N,0 #
BOEREARWBMER. NE 1A FfiE 1B A KX
Bl LMAREERERT T L% GB 1 QF i N,0 HE
WE,7EL % GB o, BE& 8 hn A B &9 3% hn 1 3
{BFEL3 QF o, M AR B G N,0 HEHUE /KX
FTIAGEHMLE, MARRMKREAEN N,0
H B R A M (1% CB) REHBEM (L%
QF), 13 SU MAZAEE,N,O HHCGE B B % 57 it
Bl 245 L3 GB M1 QF T &AM, EfMAHH
BHINOHHEREE, ZEENAEEFRER

; and L, low N application rate, N 100 mg kg™’

4~7TdN BHEMARBREMT AR, ERE
W ,N,0 HBGERMEES CK MRAKF (B 1C),
BEFRES WAt , [ — 186 N,0 RRHHEER
JESFHERRM™ETHRRPER(F2). B¥TF
13 GB 1 QF , i AB ek B E ¥ 7 RH N, 0 #
BE,MASEH &K GB £ N,0 RRFKEZ
FIN1.92 mgkg™'o ARG L% QF,N,0
RBH B RHAE N 203 ng kg™, R M R AL
mT— A BER, MAREMBRRIENLE, +
% GB 9 N,O R B YREML, 13 QF & N,0
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RRHAERBEREZARELH, TR LIE GB A
QF,N,O0 2B EX AR EMNKBRAEEHE
Bmm T RER EE. 13 SUKNBERAR, MAR
ARG M N,0 ZRANE, HFEE A B #31%
o 3 m .
2.3 @ERRFX N,O HEH L B A R

¥ N0 RRHME 5% LB/ 6 AR
N,O HefCHu Bl A EAE & 40 38, A [8) 3% 5% B 1] B
N,O HE At B 35 B 3 55 37 B 8] #9924 T 4R o (&
2), 14 GB 1 QF Ky pH B & 55 57 it | 49 £E K T
TR, Eitt, 3 GB 1 QF 9 N,O Hi L BIpE & L
BWpH AR T, HR, -3 SUK pH HAF L
Fo BM,N,O HH L FIFEE pH A& H S,
FrUh, BRTEMK 3 N0 HEB b3y 5 pH B
FUWXRR,BRAFTRXEpH>6.0 K LESU 5
pH <5.0 9+ 3% GB 1 QF th {3 IFH R »

3 7.50

& 0o07d

2= 600 7~144 [1

=R 814-21d|
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o0& 4
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% :F’- ‘ iZ';

S 000 - - =R

2 pH HEBGEE#H pH HOUBEH pH HEBEH
Emission Emission Emission

ratio ratio ratio

GB QF SU

B2 AHERAMHT L GB.QF 1 SU i N,0 #
BCHL AT pH B 3% B (8] £ 22 4k

Fig. 2 Variation of the ratio of N, emission to net nitrifica-

tion and soil pH in GB, QF, and SU soils in CK with duration

of incubation
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AR RA(BEERSH). MARER LK
GB # QF i N, O HER b il B & 5 57 i fi] 2 < 1 $2
m (B 3) o (B2 A K& 5 8 i 1 3% GB, 1 5%
FuEP,pH EMEEMTHE(E4), Bk, X
NOHERU LB 5 pH E B FHRMARXRKK (p <
0.05) , Hfth & 4b ¥ 9 N,O HE#L Lb 41 5 £ 4% pH &
WEBZFRRME. MARER L% SU, EHFRT
R L pH BESE SR KT T BE (B 4), 0
N,O HEB Bl ok & A AR MR AL (B 3) , 5 13
pH LB E MK,

= i 46 #%
1000.0 - 00~7d
B7-14d
—_ B14~21d
g 100.0 - N21~35d
[=]
i=
g H 100-
L=
£ Q .
8 Zz 1.0
N I
0.1 ‘ - ]
" GB QF SU‘ GB QF | SU‘
LS ! HS
B3 +1E GB.QF # SU Mi i #ii4k /5 N,O HEB 4

(Ratio ) B 35 37 Wt &) &9 28 1L
Fig. 3 Variation of the ratio of N,O emission to net nitrifica-

tion in GB, QF and SU soils amended with ammonium sulfate

with durationof incubation
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LS :
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B4 145 GB.QF fl SUMERmME/S pH BsE 5
e 1 £ AR 4K
Fig. 4 Variation of pH in GB, QF and SU soils amended

with ammonium sulfate with duration of incubation
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B—+IEN— A%k, -3 GB f1 QF ZE 23557 #
A N,O HEik te il 58 4 + 3% pH FE B E X i
HEXR,AHNTUHNTREFEYA(y I N0
HEBCLL ) -

y=2.15 -3.54In(pH - 4. 48)

(R*=0.999, p<0.01)

y==1.75-4.37In(pH - 4. 18)

(R* =0.857, p<0.01)
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3 3 o’

S EHT, %8 LA E Nitrosomonas euro-
paea 4L NH,OH } NO, , st BP0 8
N0 Bl=4"" . Mokved % HBF5T K 4+ 4 pH >
Sef, NNO A B E5WMABAN L HI M, A
0.2 %o~ 0.9 %o; 1 pH 235N 4.1 F14.2 B9 138,
N,O 5 A N LB 5 514 76%cF1 14%0 , 3 pH =5
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N,O He B Z AL i F & A9 % ) , (B 2008 & b ot HE
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4.82 4. 46 iy -3 GB 1 QF o}, fin AR & M5k iR
SEWA R N,O HE LBl S . BHE, MARK
$ )5, 15 GB 1 QF #9 N, O HEj tb 4 K W8 B 14 o
A N 250 mg kg ™' Bi % , 1 3% GB FE B3 58
[] 4934 N,O He Bk LBl 3k B 61. T%o (R 2) o FEIG
R 21 ~35 d X —BBHEI N, B3 N, O HERB L Bl
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B =4k N,0 fl NO, B9LLfI'™ . (B2, &R m
RUIE A 15 SU b 3E R B N, O HEB L # fE pH
WAEmMARS(E2) s MARESE, B TFHLERR
HE T, 8 + 4 pH K8 TR B N,O HElk Hu
MEAREHB M (WA 4 ME3), HEALUE
i, pH X4 4LFE Fl it 72 vh N, O HE 7 L B B9 B v 2

B HE I, o] e L3R K pH AR R .

mAG A G ISR 1 GB M QF
W pH FAMELET BF KA, T N,0 HE ik b4l
MEEFNEERMEZERET (B 3), 2R MK
Xt 3-8 N, O HER Le ) B9 2w A AU et T 5 82 P
% pH X — R, FRBR R A 5 7T X N,0 HEwk
HBId =T R, {ER, A XKL MR —
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EFFECTS OF N FERTILIZERS ON N,O0 EMISSIONS FROM
SUBTROPICAL SOILS IN CHINA

Zhao Wei'”
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Cai Zucong''

(2 College of Environmental Science, Nanjing University of Technology, Nanjing 210009, China)

Abstract Effect of application of ammonium-based N (NH," ) on N,O emission was investigated in typical subtropi-
cal soils in China. Soil samples, collected from upland crop field (SU), brush-land (GB) and forestland (QF), were
incubated with temperature kept at 30°C and soil moisture at 60% of the water hold capacity ( WHC) for 35 days after ad-
dition of ammonium sulphate, urea, and ammonium bicarbonate, separately. Each type of N fertilizer had three different
application N rates 0, 100, and 250 mg kg™'. Results indicate that in SU soil (pH =6.27), both nitrification and N,0
emission were stimulated by addition of ammonium sulphate, urea and ammonium bicarbonate. Net nitrification and N,0
emission increased with the fertilizer application rate. In acid GB (pH =4.82) and QF soils (pH =4.46), addition of
ammonium sulphate inhibited nitrification, but dramatically stimulated N, O emission; addition of urea and ammonium bi-
carbonate slightly stimulated nitrification, but slightly inhibited N, O emission or showed no effect on both. Significant neg-
ative correlation was observed between the ratio of N,O emission to net nitrification in acid soils treated with different forms
of N fertilizers and the soil pH measured immediately after addition of N fertilizer. Mechanisms of the effects of different
forms of N fertilizers on ratio of N,O emission to net nitrification need to be further investigated.
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