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Abstract: The experiment was carried out with soil of greenhouse in Yongqing, Hebei Province, under constant temperature(25+1)°C and
soil moisture(70%WFPS ), using the static incubation method to study the effect of different management controls, i.e. urea, controlled release
urea, straw, biochar, dicyandiamide(DCD ), CaCN,, straw and CaCN, while covering the shed, organic fertilizer, on N,O emission and nitrogen
transformation. The results showed that the N,O emission peaks reached 644.11 pg N-kg™-d™ with the addition of urea in soil, while the ad-
dition of DCD or CaCN, not only reduced the N,0O emission to 101.47 pg N-kg™+d™ or 36.74 pg N-kg™'-d™ relatively, but also inhibited the
production of nitrite nitrogen effectively. Controlled release urea, biochar or organic fertilizer could play a role to reduce N,O emission, while
adding CaCN, and covering the shed significantly increased the N,O emission. Controlled release urea, straw, biochar, DCD and CaCN, inhib—
ited the transformation from ammonium to nitrate nitrogen. CaCN, and organic fertilizer could reduce the transformation from nitrate to nitrite.
Correlation analysis showed that the increase of the content of nitrate or nitrite in soil contributed to the process of denitrification and N,O e—
missions.

Keywords: facility vegetable soil; N,O; straw; biochar; dicyandiamide(DCD ); calcium cyanamide
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Table 1 The design of the experiment

phe] fRIFR i AL H/mg N-kg?  WFPS/%
it B NO — 0 70
LSRR N1 HAERIRZE, TR 100 70
Mt IR R N2 PRI R & A 43% 100 70
TG R+ NG N1+Straw FEFF% 100934 144 100 70
P55 it + 2 e NI1+BC SR il 40 kghm? 100 70
L5 it A+ AU N1+DCD DCD ¥t it it ) 15% 100 70
LGN R+ TRA N1+CaCN, AR E L Wit S Y 50% 100 70
1Bt SRR 40 I AT NI+M FhFFHE 100934 T, AR U et 28U 14 20% 100 70
TSGR+ A DL N1+OF AHUELE G ZE 5 1.43 m’-hm™ {15 3E 100 70

http://www.aed.org.cn —417—



RUFREGMELR-FE 335 F58

iR AE(2521)CR R IR 1A, Z )5 53R i
[Fi] A b 2
13 HFmRESNE

A% G R A+ FT 5 A0 DR R B Ak B Pl 4 1) 265
1.2.3.5.7 d RN M, WE NO i, 7EIEL
B3 1.2.3.5.7.9.11.13.15.20.30.36 d R4S
PRRE S, DIE N0 HESC o IBUURE, 48T Parafilm 52 5
min, 755338, AR5 2E BT 8 IR AR K ZE LAt
Rt BF 2o 3 A O R R AR LT
A 8] B URE , 144 R4 0-10-20 min YRR, BEIK
20 mL, [A] i SR AR I R FIRLEE . SMARHE AL 12 h Y
i FARE .12 (Agilent 6820 )il 52 N,O . Kl 28 Ay i
FAHARAG I 2% (ECD ), 73 B AL N 58K )y 80~100 H
PorpakQ, # N Ny, CO, fEAMS, ¥ & 30 mL -min™,
R AR 330 °C, 43 AR 55 C;

B4 0.1.3.5.7.15.20.36 d 17 3K 4 B
FE I E IR B A A A ) & B AR
R SRR G . F 1 mol - L KC1 5%
1:10 17Kt 42 HIEICHLAL, FR3% 30 min, I8 IR 1
223 8 43 B A (TRACCS2000) I 72 - HERS A A B
SREE. WAHSERMNIRRE L M A IE
3 Ao 48 s N T S A I A A 0 R i R A
Dl P 38 A SN e A A R 0 A R
S
L4 iRt E St o

N,O HEE 15 A
F=273/(273+T) xmx60x24 x10=xV xdc/di/22.4/

0.465 67

KA F R N,O HEFGHE B (ug Nokg™'-d™), T A
T EE ,m R mol N,O 73 FH N i i 4, v oy +3
Fifi B ASRIARF(L) e AR (nL- L) ¢ S AH
XS] (min ), de/de Sy ) PR AU B i s i) A5 b
Z(nL-L ' min™),22.4 JpaL R 273 K B SRR 11 S
JRPEF(Lemol ),

I B A PR F Microsoft Excel, Goitar#r%
FH SPSS 16.0 it 3 AT N Ry 20 b, i H
LSD(P<0.05)i# 172 8 His

2 HBRE5SH

2.1 AEEEE T £ 5 NO HER AN
2.1.1 RS A 43 N0 HEjlom & sh A28 4k

NT+M &b B8 Fe #0409 18] (g NLO 3 281 LR 11
ANEIR AT o N1+M ABSRAE FRIER 2 d 30 s A, Wi
474 110.08 g N-kg™'-d™, & 5T N1 [RIEAE, 20
FEFFALA KA R B 34 T NO HEBOURR:

FEIEA R SR I (B 1), 500 BEA b, il 6 i 2
BT -5 N0 HEC, S W AE 4 ) Ry 644011
362.72 .562.00.354.85 .101.47 .36.74 .617.86.120.40
g Nekgd™ N1+M 403 N,O HEk m b H BAE B SR e
5520 d, N1+OF Ab3HER I E B IAE R 5 105 1
d FEE 7 d, S UHER R SRR S T PR A
R HoAthht AL PR 2 BT JE R ke B o
WA M R I SR 5 2~4 d
2.1.2 B3R 13 N,O R

Br ] - HE NO SFHECR AN A 2. 454020 2R
FEUHE & 43 31y 36.88 .1 363.48.667.36.1 386.85 .

_ il

800 A= N2 ¢ N1+Straw i & N1eM

700 | = N1+BC -0- N1+DCD E_":‘ 4000
- - N1+CaCN, —A- N1+M E Ty
= Q2
T L z z 2000
) 600 g %
Z
w 500 | = . X
i =) % 2 4 6 8
= 00 - KAFRT i) /d
g
=
#= 300 |
=3
“ 200 F

100 |

0 4 = C = 'o! )
0 5 10 15 20 25 30 35 40
SRALERT ] /d

Bl 1 EFeiiE 1 N0 MHEB 2RI ETN

Figure 1 Temporal dynamics of soil N,O flux during incubation
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Figure 2 Total amounts of soil N,O emission during incubation
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Table 2 The change of ammonium and nitrate nitrogen in soils during incubation

o i #0d #1d #3d #5d %57 d 4515 d #20d %536 d
EEASAY NO 3.75g 2.30f 10.42de 3.00d 9.85¢ 2.45¢ 2.43b 237h
mg kg N1 81.72d 53.05de 3.05¢ 3.08d 2.76d 2.58¢ 3.53b 1.97h

N2 71.48¢ 69.69¢ 10.87de 3.22d 2.77d 2.10¢ 3.27b 1.64h
N1+Straw 85.61cd 47.72¢ 3.65¢ 4.11d 2.72d 26lc 2.54b 1.92b
N1+BC 89.89cd 59.35d 2.56e 2.93d 2.52d 221c 2.42b 1.83h
N1+DCD 93.57¢ 70.32¢ 16.15d 2.12d 1.68d 2.25¢ 2.96h 1.91b
N1+CaCN, 45.79f 50.11e 54.47¢ 51.02¢ 53.64h 2.95¢ 4.28h 2.12h
NI+M 264.66a 318.39a 307.41a 300.47a 292.86a 242.42a 171.51a 10.36a
N1+OF 236.76h 228.07b 203.26b 189.74b 7.31cd 6.30b 4.95h 10.94a
AEY NO 82.03b 87.94bc 99.29h 91.42b 92.93h 127.69d 108.57¢ 109.44e
mg-kg” N1 99.97ab 123.68a 175.22a 176.38a 152.99a 180.77ab 189.61ab 184.10b
N2 106.15ab 139.24a 153.98a 169.16a 149.55a 171.07abe 177.93hc 169.97be
N1+Straw 22.47¢ 118.48ah 167.30a 166.21a 136.66a 169.35abc 149.91d 160.63cd
NI1+BC 114.15a 133.73a 148.38a 163.22a 148.57a 186.41a 192.87ab 172.31he
N1+DCD 94.83ab 113.94ab 160.43a 170.97a 152.06a 182.17ab 190.20ab 184.26b
N1+CaCN, 98.93ah 87.91be 91.29h 100.45b 96.01h 152.81bed 171.62¢ 148.38d
NI+M 82.06h 84.42¢ 94.41h 73.95b 74.68b 147.86¢d 204.71a 387.60a
N1+OF 96.23ah 8.69d 10.08¢ 10.52¢ 46.28¢ 8.16e 29.19¢ 63.67¢
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Figure 3 Temporal dynamics of nitrite contents in soils during incubation
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Table 3 The activity of nitrate reductase and nitrite reductase in soils of different treatments during incubation

U b3 550d #1d 553d 5$54d 5§74 5154 55204 536.d
MR A [ NO 3.70c 2.64d 2.45¢cd 2.34¢ 1.59%¢ 2.12¢ 1.8%¢ 2.05¢
mg-g-d” N1 3.87¢ 4.02b 2.37cd 2.60c 2.19b 2.32¢ 2.91b 2.71b
N2 4.34bc 3.98b 3.22b 2.59¢ 2.10b 2.63¢ 2.56¢ 2.58b

N1+Straw 4.88b 5.33a 5.10a 4.44a 4.15a 4.22b 4.16a 4.58a

N1+BC 4.17be 3.56bc 2.81bc 2.73¢ 2.10b 2.09¢ 2.75be 2.60b

N1+DCD 4.21be 3.34¢ 2.78¢ 2.39% 2.01b 2.35¢ 2.21d 2.51b

N1+CaCN, 3.70¢c 2.22d 2.04d 1.80d 0.92d 1.13d 1.76e 2.25¢

N1+M 1.12d 2.10d 2.80bc 3.27b 1.38¢ 4.74a 1.67e 0.83d

N1+OF 5.43a 0.12¢ 0.84e 0.3% 0.28¢ 0.34e 0.36f 0.2le

VAR 1A S i NO 0.41bc 0.56¢de 0.34e 0.42de 0.55¢ 0.61b 0.52cde 0.54bc
mg-g'-d” N1 0.40bced 0.78a 0.68a 0.68a 0.78a 0.78a 0.72a 0.72a
N2 0.36e 0.48f 0.35e 0.38f 0.49d 0.53¢ 0.43f 0.53be

N1+Straw 0.43b 0.60c 0.41cd 0.48¢ 0.68b 0.62b 0.58bc 0.57b

N1+BC 0.38de 0.55de 0.40d 0.45¢d 0.56¢ 0.63b 0.51de 0.55bc

N1+DCD 0.39¢d 0.55¢ 0.43¢ 0.42de 0.57¢ 0.62b 0.54cd 0.53bc

N1+CaCN, 0.42b 0.59cd 0.40cd 0.45¢cd 0.58¢ 0.64b 0.54cd 0.54bc

N1+M 0.57a 0.69b 0.51b 0.56b 0.68b 0.78a 0.61b 0.43d

N1+OF 0.36e 0.52e 0.31f 0.40ef 0.55¢ 0.57¢ 0.47ef 0.51c¢

x4 TEINES N0 HER R BEEE R E X E S
Table 4 The correlation between soil inorganic nitrogen and N,0O

emissions, enzyme activity during incubation
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