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Abstract : Effects of the availability of nitrate nitrogen and different carbon sources on N,O and CO, emission from soil of typical farmland in
the North China were studied. The static culture systems were adopted in an indoor experiment. The results illustrated that, compared with
single nitrate nitrogen fertilizer, combined different carbon sources and nitrate nitrogen fertilizer increased the emission of N,O from soil,
except for cellulose; combined different carbon sources and nitrate nitrogen fertilizer increased the accumulated emission of CO, from soil.
The emission flux of N,O by treatment of pectin peaked 1 383.42 pg N+-kg™+d™ on day 1.The emission flux of CO, by treatment of glucose
peaked 370.13 mg C kg™ +d™ on day 1, and the accumulated emission of CO, order was: glucose>pectin>straw>cellulose >starch >lignin. It
showed a highly signifcant positive correlation between the content of NO; =N and emission of N,O. Overall, combined cellulose and nitrate
nitrogen fertilizer suppressed the N,O emission, improved the CO, emission, and increased NO3—N content; combined other carbon sources
and nitrate nitrogen fertilizer promoted the N,0 and CO, emission.

Keywords: the North China agricultural soil; nitrate nitrogen source; carbon source; nitrous oxide; carbon dioxide
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Table 1 Design of the experiment

; fikim G/ &= Ca(NOy)-N/  FKE

L e okg! mg-kg” WFPS/%
CK 0 0 0 70
NO; 0 0 40 70
glucose A 0.5 40 70
pectin S RE 0.5 40 70
starch 8 0.5 40 70
cellulose [ARE 0.5 40 70
lignin KR ZE 0.5 40 70
straw FFFONE) 0.5 40 70

W W IR S A R I 7850 1R 50 43 Wk e
AT, e 2 H R 5 8 BB e 2 ), Ak n)
JHHR A 2P K, PR T 4 K N H R R KRR
K 70% , 3% - Parafilm JE(GBSABA) BT 1
S RS (GROE ), BEALECE 7 20 CiEs 3R
Farh G 15 do TERE SR AN ZR IR K DAORRR 138855
K E—F,

1.3 HRRERNE
1.3.1 N,O 1 CO, SRkE 5

RSN 1.2.3.5.8.12.15 d RAESIHFES,, K
SEnFENRH B 7:30—8:00, %S iR Parafilm
F, FE 408K, 5 min, SRJ5 35 FAR R ZE, LI ¢ B ),
FH 20 mL B — PR 5 25 7 22 L 0.10.,20 min
(1) 3 5, BT 20 mL, [FIRHOSRRAERE . 12 h 4
FI A AH 838 (K15 Agilent GC6820) I & 7 4E 1<,
FER) N,O . CO, MR FE
1.3.2 B SR A ENE
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RN ) 2 mm G £ o RG0S AR 1
12 g, 50 mL 1 mol- L™ fli&f &l KC1,#% 1:5 K H
PEICTMLA o 1 U85 04 U8 W — 38 1 3 30 43 B )
(TRRACS 2000 )l 5 ¥ W B A BN AS BN & i
1.3.3 3 pH & E
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Figure 1 Temporal variations of N,O emission
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Figure 2 Temporal variations of CO, emission
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Figure 3 Temporal variations of CO, accumulated emission
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Figure 4 Content of NO; in cultivation

http://www.aed.org.cn

¥ T CK;CK F1 NOs +sta i NO; % 24X F 60 mg -
kg™, HAALFE NOs &l 75~80 mg-kg™'; 55745 3
d,NO5+cel 3809 NO; & &M E 101.85 mg-kg™', X
NI NOs H 314 NO; & in %) 89.09 mg-ke™, Hidx
LB NOs & B Wi AR, CK AL TRl s 55 45 R
(15d),CK 13 NO; & 5% 3 d ML iA B B4R 1k
54 TR K-, A AL B NOS & A /D il b, 2
fiti NO; H 381 NO; & =K F NOs+cel, =5 FIHARTRIN
ATl 5 A48 AR IR IR NHE B 8%, 765 0
d A5 3 d P A R 2] NHG  {UESS 15 d f 720
i NHi, A L, 5 HOS I EUEAR L A mer 43 1
45 NOs & i, S IR BRI/ T 13 NOs & i

BEFRMIUA BA5W, 4 NOs-N &im 5 N,0 HEiL
e BB JE R4 3~15 d,NHi-N &8 5N,0 HEjik
WERAIC(E2),

&2 NO: NHiEEZTMAS N0 HiEraxXy
Table 2 The correlation of NHZ, NO5 and N,O emission

NO;-NO NHi-N,0O

FiFrm )/
d

AN r AN r

0~3  y=46.849x-764.27 0389 y=-56.837x-801.9 -0.022

3~15  y=-0.242 7x-33.329  0.050 y=-69.936x+58.107 —0.746*

0~15  y=131.67x-2 009.7 0.924** y=-719.16x+410.15 -0.313
T R S G2 K- 0.01 #10.05,

Note: ‘**’ and ‘*’ mean correlation is significant at the 0.01 and

0.05 level, respectively.

24 1iE pH ERS N,0.CO, HiEMRXH
EEFEoR 55 3 d RaEFRES AT 13 pH (H 2
WP s fR, alLAE H CK AbH 338 pH B AE 5 575
PR A B 284k s NOs +sta (NO3+cel 4ZbFH 1 115
pH B W TH 5 s NOs +lig NO5 +str b ) + 5 pH (%
WA ; NOs +glu \NOs +pec AbFR () 13 pH {E1ER 57

7.65
7.60 + - CK - NO; +Sta
s I = NO; - NO; +Cel

’ ' @ NO;+Glu - NOs+Lig

- 750+ e~ NO;+Pec = NO;+Str

[=N
745} %
740+
735+ F
7.30

2 0 2 4 6 8 10 12 14 16
i fa)/d
5 1% pH ERERT BRI 4L

Figure 5 Temporal variations of pH value for each treatment
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