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Fig. 1  Location of the experiment site
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1.3 RIigit

IR B E 6 it NE 40 B, 43 51 Sy A it A X B
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RENE RIS FEFF (NEFREFF) o FAEVE W AT R
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Table 1  Fertilization regimes and application rates of fertilizer or crop residues

Ak 3 AL Chemical fertilizer (kg hm =)

IENE Pig T4 FF Crop

Treatments N

2

P, 0, K,0 manure (t hm %) residues (t hm ™%)

CK (AJEHE No fertilizer)

N(Hujiti Z B N fertilizer) 150
NPK(NPK At Chemical N, P and K fertilizers) 150

OM (&N Pig manure)

OMNPK (% B HE + NPK it Pig manure with chemical
NPK fertilizers)

90

RSDNPK (5 #f + NPK it Crop residues with chemical
NPK fertilizers )

112.5

90 36
25
90 36 10
90 36 7.5

1.4 13 NOSGERESHHTMRG %

6 R UK A -2 e s 3R e PVC
59 25 S 2 R P D50 R0 R A R R A B, TOURE O 35 1
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I SR 5 LA 1 SR 00 5 SE 50— B, (A
JIND DU Bk K R T BSR4 8 A Lk, 4 A —4,

T 2 A IR A8 SR A T LR AR I E
BHEN,O AARHREICE, 53 1A SEA SRR LA E
B A K ik ( ZHVRE 10% IR TR L) | 98 )5 K5 15
Fr A 8 B A L DX RO, il BBOR] B 25 0, 4O N, O
LR . HigR 24 h e e 5 SR A IO, 10 ml
T S A8 A [l il OR33PI SR il
10 ml AR (] 52 56 28 70 #r
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15 -
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Fertilization I

(=)

N, OHb L

Soil N,O emission flux (mg m2d™)

Rainfall
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RN 2.66.2.53.2.22.1.94 f11.67 mgm ~d",
5 CK A1, A BB N T 432% 406% 344% 287%
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RSDNPK, % 4b 3t [7] 22 5 3k 3] 8. 2% £ 7K F (0. 01 <
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AT ULt A B R AR T 8 N, O HE ., % i I Ak B
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Fig. 2 Effect of fertilization on soil N, O emission flux during the maize growing
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HE N, O HFHCHE B o A [ e HE Ak P 3 S i A R
A AL F A — B it HE AR ] R AR E T
it 5 RA A fE il . OM OMNPK N NPK il RSD-

NPK 4b 3 (1) + 38 5 6 b i 22 28 A J [ oy 1. 28 ~
24.77 1.31 ~22.24 0.94 ~17.87 .0.63 ~ 14.19
F10.79 ~16.40 mg m ~* d ™", - 35 S il 4k 8 2 43 1
45.96.5.41 4.63 4. 15 f13.65 mgm > d ', #
CK 4y W 34 n T 755% . 675% .564% . 495% i
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Fig. 3 Effect of fertilization on soil denitrification rate during the maize growing season
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Changes in soil ammonium and nitrate nitrogen contents during the maize growing season
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A, OM Ab 3 4 HE 2 25 RIS A8 R % 1 fie i , RS-
DNPK Ab PR Al o 45 it A Ak 24 1 498 480 285 U R A A
Sk Bl OM > OMNPK > N > NPK > RSDN-
PK, 5K 2 K 3 BT H, 45 b B 1 458 5 245 R RN
BRATENZBEARE L N, O HE s 5
b2 6 10 A8 A B — 3K
2.4 TENOHHBEEMRBEAREE
FoKAERKZE A N, O HE R = 0 il b 4 %

L F 2, AR it IE Ak B 4 38 N, O HE ik B & A
0.56 ~3.01 kg hm > Z i, e fi§ k451 26 & 4 0. 78 ~
6.74 kg hm > 4% 5 5 i 20 f8 9 0. 88% ~ 1. 63% FlI
2.23%~3.97% , % AbFE] % 55 B 3% (p <0.05) , K
K/MIFF S OM > OMNPK > N > NPK > RSDNPK >
CK, o] UL jite AE BH & 38 7 £ oK 2% 458 N, O HEjiC
AL g B, FLh L OM Ak 3 W i, RSDNPK 4b
PN o

F2 EXRMNOHHEEMRMEUBEER N,0/(N,0+N,) L&

Table 2 Total N loss through N, O emission and through denitrification and N,0/(N,O + N, ) ratio from the maize field

N, O HEH & R 1t

N, O HEji it/
J T A AR B

Ak 34 . P PR R TS N, O HE &% N,0
N, O emission Denitrification loss Denitrification rate
Treatments 5 N, O emission / emission rate (% )
(kghm’z) (kg hm ™) (%)
denitrification loss
CK 0. 56e 0.78e 0.718a — —
N 2.51be 5.23¢ 0. 480ab 1.30 2.97
NPK 2. 19¢d 4. 69d 0.467ac 1.09 2.61
oM 3.0la 6.74a 0.447ad 1.63 3.97
RSDNPK 1.88d 4.12d 0.456ae 0. 88 2.23
OMNPK 2.86ab 6.11b 0. 468 af 1.53 3.55

T TP By R — 3 B 8] ) 2 1 A 45 2, B R [A) 6 78 78 0. 05 7K I 2 Note: Each value represents the mean of three replications, the

small letters means significantly different at p <0. 05
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A LR 9 A A R SR T IR R
SRR AR AR T b AR T, A T R R
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WM, N,O BHERL i 25 6 + 35 C/N LAy 3% K i
YN ARG R B A b B C/N Bl i
T EREAS B 7 A — 52 BORE 10 o 35 2R A S
3 OM FI1 OMNPK Ab 3 135 N, O HE 508 & F B fi 1k
W] E T N NPK Fl RSDNPK 4b#E, {H H T OM-
NPK 4b 3 it ] T 60% i fLIE , e %08 15 L4 ¢/
N3 T A Y R B W RRE R BAE B Y [

FAEST NI, R N, O HEE A Ak R H
OM Jb 343 B R AIG 5. 0% F1 9. 4% , FEFFi H 5 1k B
TG A B 5 C/N LI S AT I A L3 ST R &
Y E RS AT B op 7 AR A R )
R A E T BA — o By IAE T . BRI, it A Ak
P 3 N, O HERICE SR Ak 9 5 BT A e T b
BN A3 5 1,67 F13.65 mgm ™ d 7, B,
Tl IES S8 T 9 N, O HE e R s Ak R
LIRS R F5 A, 4% T I T s 90l 80 S O =22, % FF
FBEAI AR /N U0 BT AR 2 26 €5+ £ oK 22 13 N, O
HERCH T B R . RS R AT R AT A8 1
Tt £ A T 400740 398 B s Al 2, e T s 2 338 N, 0
HERCR S RS P 352 2%

ok A K A& AL BE Y A BER E AR L S 1
N, O HE ik 388 7 0 52 A8 A T 3R 9 78 Ak #a $9F A — 3K
B N R KR KN R R B A AT
A W 0 R R, BTG 68 T A R B AL AR
AN A7, SR, 26 7 H 30 H J5 (3 K il b 15
J5 ) 8 N, O HEJi I RS A A o % 2 b TRk
(P 2 8 3) A A R S A R IR
(I 4) T st e L 4% 398 A R s P 108 T O 7L 1
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Fig. 5 Changes in 5cm soil temperature and WFPS during the maize growing season
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RO R ERT LN, O HEHO = M A e

PR AR RIS R R %R, Tt

24200 R A R R K TR RUIE R AL R RN
0.70% ~ 0.99% , N, O HE jit #1 2 % % 0.76% ~
0.93% ; L 75k 2510 I 15 4 4L F 5 oK Z= A0 H R
AT R R 1. 65% ~2.49% ,N,0 HERI K H
0.68%~1.04% . i3k £ £ %" 757 b E K Ho il
AN A K R 0.5%~1.5% , % S ff
FEER T N, O HE BB 2K 2880 B il 1k it 2k 22 38 8%
AN, BLAEBIN O = HE RO A A RO 2 X S8 b X oK
ZRE R R FEE R A, WA R RN, E
150 kg hm ~* §Jiti /K - F , 5 >k o 58 N, 0 Hiik
B 0.56 ~3.01 kg hm ~*, 2 filf 16 2 &
0.78 ~6.74 kg hm ™", 43 4 & 24 &= &0 08 A & 1
0.88%~1.63% 1 2. 23% ~3.97% ,N,0 HEHC I 2%
1N SRR 7 N N = Rl B - S = R 3
BRI A 22 S 1 DR AT RE R A B DX R K L R
WA Sl LA AT TS BRE RHTET
s AL R RS A A F o AH A X 36 25 R 20 B g AIG

F O hr fs 2 e I %+ Ok T T S
1.30%~3.17% F1 4. 11% ~ 6. 61% [{] 45 5 | X 7] fig
R it P A FE e il 26 [ A 06 T N,
O HE 7ot 5 RS04 £ 54 2 kI o 0% U A A MK VA
WH Y N0 HHETEN .

ARG N, O SR HE R 5 R fh 8 2k
R A T 0.45 ~0.48 Z[a], @ (L0 26 5
N, O HEjlct: 2 i) 2% 5 B3 (p <0.01) , JE k451 5 K
WA (2.23% ~3.97% ) , it W I il 1k A AT S i 1|
AR T e e B A Sl (0 L S I 1 N
iz,

i

4 45
50 T R OK R I 35 5+ N, O R
SR A % it FH 8RR IE 7T RE AR A 1 08 s Ak A
FH L %% T HE 0 % Tk N G it 20w S A Y 3 N
O HF 7 B F0 B i A 451 2k BE S 8w, 2 il o 3. 01
2.86 kg hm *F16.74 6. 11 kg hm > Jifi b J& ¢
O EORAE KR (2 ) B3 N, O R i e
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EFFECTS OF FERTILIZATION ON N,O0 EMISSION AND DENITRIFICATION IN
PURPLE SOIL DURING SUMMER MAIZE SEASON IN THE SICHUAN BASIN

Zeng Zebin'?  Zhu Bo'"  Zhu Xuemei’ Liu Xuefeng’ Wang Yan'
(1 Institute of Mountain Hazards and Environment, CAS, Chengdu Sichuan 610041, China)
(2 Academy of Agricultural Sciences of Yibin City, Yibin Sichuan 644000, China)
(3 College of Resources and Environment, Sichuan Agriculture University, Chengdu 611130, China)

Abstract The culture method of undisturbed soil cores-acetylene inhibitor was used in order to study effects of ferti-
lization on N,O emission fluxes and denitrification rates during summer corn growing season in purple soil in the hilly area
of the central Sichuan Basin. Results show that during the season, N loss through N,O emission and denitrification was
significantly higher in purple soil with fertilization than without fertilization. Significant differences were observed between
different fertilization treatments. The N,O emission flux in Treatment OM ( pig manure) , OMNPK ( pig manure with NPK
fertilizer) , N (pure N fertilizer) , NPK (fertilizer NPK) , and RSDNPK ( crop residues returned with NPK fertilizer) was
3.01, 2.86, 2.51, 2.19 and 1.88 kg hm 7, respectively, accounting for 1.63% , 1.53% , 1.30% , 1.09% and
0. 88% , respectively, of the total fertilizer nitrogen applied to the crop. The N loss through denitrification in those treat-
ments were 6. 74, 6. 11, 5.23, 4.69 and 4. 12 kg hm ~* | respectively, accounting for3.97% , 3.55% ,2.97% , 2. 61%
and 2. 23% , respectively of the fertilizer N applied during the season. The N loss through N,O emission and denitrifica-
tion in Treatment CK (no fertilization) was 0. 56 and 0. 78 kg hm ~*, respectively, only. Fertilization was obviously the
main driving force of peak emergence of soil N,O emission and denitrification in the early growth stage of corn (2 weeks)
in purple soil. Inorganic N (ammonium and nitrate) content was the limiting factor of soil N, O emission, nitrification and
denitrification. Soil moisture driven by rainfall was an important influencing factor. The ratio of N losses through N,O e-
mission and denitrification ranged from 0.45 to 0.72. Soil N loss was significantly higher through denitrification than
through N,O emissions, which implies that the soil denitrification was the main pathway of fertilizer N loss during the
maize growing season in the hilly area of purple soils.

Key words N,O emission; Denitrification loss; Fertilization regimes; Corn; Purple soil
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