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Effect of stubble incorporation and nitrogen fertilization on denitrification
and nitrous oxide emission in an irrigated maize soil
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Abstract: Acetylene inhibition method was used to study effects of stubble incorporation and nitrogen fertilization on den-
itrification and N,O emission in an irrigated maize soil. Stubble management was designed as stubble incorporation and
stubble burn. Nitrogen fertilizer was applied with 5 rates: 0, 100, 200, 300, 400 kg/ha. Samples were taken after ex-
periment has been set 4 years. Fresh soils were incubated at 85% WFPS (water filled pore space) with 1 kPa or no C,H,
for 8 d, and N,O emission was measured during incubation. Results from variance analysis indicated that N fertilization
rate, stubble incorporation and their interaction had profound effect on denitrification rate and N,O flux. Compared with
stubble burn, stubble incorporation stimulated denitrification and N,O emission at the beginning of incubation under no
and low fertilization rate, which result mean N,O flux of incubation period was increased. However, the denitrification
rate and N,O emission of stubble incorporation were higher than that of stubble burn under high fertilization rate. Ratio of
N,0/N, from denitrification was decreased by stubble incorporation.
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2000 £ 2004 EF R B ARKF T F 4% R+
Griffth FBEBE R B 347, MB XKL ER Pel-
loxerert soil, Fe AR ALHEAR K : FHL C 11.2 mg/kg,
pH 6.1,NH; -N 12.4mg/kg, NO; -N 23.0 mg/kg, ki
BER53.2%. BEREFAE B (FEL#EERWE
G BT R R EE T 20 om 2 ) BB (T
EEFRBIKE BB TR ) RS
B R R E B N 0.100.200.300.400 kg/hm® 5 4
JK (43 3 F§ NO.N100. N200., N300, N400 #E 7R ), 58
EHAM 10 MR, 3 REE, ABRFTHRENR
. SEBFLAEARIEEE T EHER,

2004 F EXRFBMATRELERES, RERE®
et (SKE 11.2%~15.4% )3E 2 mm 5§, 4 51
WEENLBENEKE MTARZEFEA.

1.2 RKBWHE

FRE 60 g £RE (AT i), 3 A A 120 ml,
W12 4.3 em KI/DBRHIR S, AR BN 60 mL, BOsk
WHLEKRFPETEE 85% WFPS(LIEFLBAK S,
B FE KL & BRI E 2R , RERAER
1000 mL Ky 35T+, FAH R KL ZE (UHBS AR
mRETER, 826, HF—EFATH
LRSI TR ZRIEBN 10%, — K7
TR B LR 30CH SR, A M BEREFRIG 9 0.5.1,
2.4.6.8 d ERESEER, BRREE,BITH
&, AESEE SR PR, B, 2B P ER
BAZHR, BFRER, LB H A 2 mol/L KC
RE

N,O S A 3% (HP 6890) U £ . K78 % e
THRB N EF (ECD), 53 BN PorapakQ I 75 #1453
BHBRRAIBLHERN N, A 20 mL/min, 5B
TAERE 75C, K28 T/EB & 350C, NH; -N fd
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A Ab P A 5 N,O B HE L AR L, 55 3% 40 30 HE
MEERR,ZEEB T, 82 ~4 d HiMEEM
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N200.N400 4bZH f9 N,O HE i & 4 AR E L NK
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(B 1)JE N FE N HEAE KT, 85588 B B i e
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Fig.1 Effect of stubble incorporation on N,O flux
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Fig.2 Effect of stubble incorporation on denifrification rate
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ZI1SD KK, BAFLHLHE, EAERN N O,
100,200,300 kg/hm® 8] G & & 2 7, N,0/N, ¥
Ho 48 0.033; HER B A N 400 kg/hm® B He ) 53 2 34
L, 3K 0.070. FEFRELE, HEERBZR
Bk, B ok Ho ) S B AR NO. N400 #E AR KT (3R 1),
EEAREFFFEF A T KWL R AR T LE
HoEEEEARTRE NLON, LARE. A
JEFRE &M, + 3 No; S BAF/(E2),NO; &
ME R ER N,0 [ N #F4U0 /i N,o/N, A&,
VE AR B A B8 TR AR B A B B B (1 3) , 7
Frif HAIE TR, FHETHLER 0.041,
MBPEALE A 0.085,
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Table 1 Effect of stubble incorporation on
N,O/N, during denitrification

ik AT E FEFFIR R
N rate Incorporation Burn
(kg/hm®)  F3{E LSD FHE LSD

0 0.037 b 0.163 a
100 0.035 b 0.055 ab
200 0.030 b 0.022 b
300 0.032 b 0.048 b
400 0.070 a 0.136 ab

¥ AR FHRRERE 0.05 BEKF, TR,
Note: Different letters indicate significant at 0.05 level, same as fol-
lows.
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Table 2 Effect of stubble incorporation on soil NO; —N concentration, N,O emission and denitrification rate

under different fertilization rates

AR NO; -N N,O HE#E R N,0 emission JR 4L B 2R Denitrification rate
N rate (mg/kg) [pg/ (kg-d)] [pg/(kg-d)]
(kg/hm?) # B Incorp. R BE Bumn i H Incorp. R %% Bumm 3 H Incorp. R H% Bum
0 2.8b 36.1¢ 34.6a 32.4c 759.4 b 1046.5 ¢
100 29.1b 34.1c 40.0 a 29.1¢ 995.4 b 127.1 ¢
200 33.8b 28.0 d 39.3a 2%.1c¢ 1440.5 &b 1568.4 be
300 36.7b 50.2 b 45.4 a 58.7b 2063.9 a 2063.3 b
400 70.0 a 84.9 a 48.8 a 83.8 a 1362.3 ab 3531.3 a
o0 o 35 Incorp pe/(kg-d) (F£2). HEETERMEARFFEM T
04 } —=— JfA4% Burn WHERLBEIB PR =4, RIREHT
£ 03 | FAREFF R ERFEF, K /N LEA R3S, T LE
S o2 MAEMTESEERN C/N,MALBESEEHT Ao
0 ZRARER RS KA R R EEER;H
0.1 F R AR, BT IEN NO; & T b 0 B
0.0 e el B8 1 5 Bk RIR LR T8 45, B R LA B4 G e B o i
0 2 A8 8 3o 5 D 1 - B A P 9 2 0 A R R 7
SRR  Sampling time
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Fig.3 Effect of stubble incorporation on N,O/N,

during denitrification

NO KR EEZEIEHEH(F=10.46) K 5
BHABEREERIER(F= 5.10), FHHIGE
REACHERE MY ER MBS, HRRLE
B HESLE N 0 ~200 kg/hm? 6] TG B35 2 7 ; T M &
£ 4 N 300,400 kg/hm’ i, N,0 K HE B E R M. &
H AL B N,O B HEHORE b3 R/ TR AL 38, H &
EEEEZRYREBEKF. NR2TLES,E
S &5 N 0.100.200kg/hm® B, N,0 HEHCE F M b db
B/NFRFERE, 23R 32.4.29.1.24.1 1 34.6.
40.0.39.3 pg/(kg-d); ER BN N 300,400 kg/hm’
B, R EEERTHR B, 5351k 58.7.88.8
1 45.4.48.8 pg/ (kg d)o

R ERZARBFALE LT (F=13.34). A
BHA(F=15.3) REXEER(F=7.57) KB %&
B, #RpE AL EE b SR 1k 7 S A RUNE B R B R 3
i 58 558 AL o, BB A & /M F N 300 kg/hn®
A, i SR ) B A B8 0 T 386 0, N 400 kg/hm® B R B
R R L. MR E N N0 ~300 kg/hm” B,
Y4l R AT 8 H B /N TR B4 FE, N 400 kg/hm?
B L,RBAESERTEBELE, 5% 3531, 1362

A (2] | R R4k R N,0 HEFKHR B2 M,

B354 R, B ab B v, + 3 NO; -N 5%
FEHAE N0 I HEHOE B ML R X R T
BRI BRER, MR

Y, =1.1686X - 7.9463, R®=0.9726;

Y, =41.985X - 92.356, R®=0.8961,

Y HA b, + 3 NO; -N 5 #3588 N,0 ¥
BHMEEMRMAERENRRATHZHER,
g o

Y, = -0.0103X? + 1.2531X + 11.342,

R? =0.9083;

Y, = —2.0444X? + 205.83X - 3015.9,

R? =0.8107,

A X R NO; -N H B (mg/kg), Y, Fn N,0 HeR
B.Y, RARMARMER, BMAYH[NO-N
pg/(kg-d) 1o

3 A Ak BN R AR IR , B S R A vk BE D
+ 8 NO; & B IFHE, Mahmood ZIPIHFR KM, E
KRHEMHER S R ERM L ENO; SEERE
EMX,BS5EEEMTIE NH FBER AW,
FE N0 Hii 5 138 Noy NH; SEURTERE
BERBMMELER, SRMAEFETEEMHRE,
{8 Limmer Z[\ %, 24+ vb NO; HO¥R B B 2 25
mg/kghf , R L EEE NO; X, RABFAF
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