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Fig. 1  Schematic design of gas collection device

I°
U
o]
Ol

LHEAL A RKATTIRE IS 5010 8 A/NLE
h R AR s 4 BT, 4% R KPR T 22 T T B AR
PVC i, RS A e e WA g mth L g, 48
— MR R GETIHR 28, 1 Rk A & 0
b ERGARTEEE LIRS I B B £ B R 4R
FRERHRSMAE, &AL 7 em 15 em 30 ¢cm 50 cm
PUAS O TR R R R £ A R 32 W, A2 RSB
WETHLEELTScom JLHE, &7 KXHE1IR,
48 h N HH 2R A 354X (Agilent 7890A) i 5 =,
TR N, O Y B K 25 Sy i 74l 4R G T 2% (ECD) L £
535 R 300 °C, (8,35 42l 80100 H A SS-2 m x
2 mm Porapak Q, FIRBILL Ky 5% )& F Be 1 N 3
RPN 40 emPmin T
1.4 HELEBEESHR

A Ab T A e 1N W] )2 N, O VR B 3 KE
HWEEERR KRN EZ A K FERN L 2 N,0
SRR B R 4% A K B X R 2 N, O VR Y
fl. KM Excel 2003 #1744 4b ¥ F1 Origin 8. 5 il
YEEIZR R IMP 9.0 %45 42 )2 N, O ¥ i k47 )5 22
M A2 T AR (LSD %) o

2 iR 5HE

2.1 THEHENORESFTEN

AL B HEE I N, O W 3 B B AY =Y
A (B 2) A AR BN TR 422 N, O 3R B A B EY)
R A K ST A B T A WA, O 2 T K R
MR Ja 1 NEREMIG 3 ~4 FAH B, AR

http ; //pedologica. issas. ac. cn



366 + e

¥ i 2%

(NOSO ) &b B 75 /K 7 L /N 22 7B 1 Z2 Al 0t B8 N, 0
Vi JiE W AR (&1 2) ik 26 N, O ¥ 32 0 {5 S 4 492 8l
BERIK 53 5400 B B0 A8 Ak (g K HEZK ) SE 1R FH ) 25
LG Cmk AR E 30 . 3 A Ak B (N1SO
N1S1 N1S2) R [a] 4+ 2 N, O ¥ fF e (i W] 2 8 i, {5
FE G —(E2), 2 MKEEYTER

30

NOSO

25 F

N,O ¥k

N,O concentration (x10°nl L™)

10/06/10 10/10/21  11/03/03  11/07/14 11/11724  12/04/05

30
N1S1

25

N,O ¥

N,O concentration (x10°nl L™)

10/06/10  10/10/21 11/03/03 11/07/14 11/11/24  12/04/05
H# Date (yy/mm/dd)

FEAE S 1A B B AL, 2 S /NE A T A TR
2010 4F/NAE FAENE S AL J5 4 J] i Bk 2 0 {2011
AN A e B AR U 1R IR AR SR S 3 L /A 2
TBHEIG 1 JEI A B /N Y e B2 e (L, LA 2R K B B
e XN ISSRS Y SR8
30
25

20

15

10/0

30
N1S2

25

. it ™ %0 a

10/06/10  10/10/21 11/03/03  11/07/14 11/11/24
H#] Date (yy/mm/dd)

rs

12/04/05

VE SR R FR AL, R ARICEN PR LR R ER W ER/NE IREL NFRMEIRZ Note: Solid arrows represent N fertilization, dotted
line represent season separation, R represents rice crop season, W represents wheat crop season, and vertical bars represent standard error of the means
P2 R 22 S R A T b B S0 N, O e B2 1Y) 7 7 s A5 A4Sk

Fig. 2 Seasonal dynamics of N, O concentrations at different soil depths in the rice-wheat rotation system with N and straw application rate
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Fig.4 N, O concentrations at different soil depths under rice-wheat annual rotations as affected by N and straw treatment
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SPATIAL AND TEMPORAL DISTRIBUTIONS OF SOIL PROFILE N,O
AS AFFECTED BY N FERTILIZATION AND STRAW INCORPORATION
IN THE RICE-WHEAT ROTATION SYSTEM

Pan Xiaojian' Liu Pingli"® Li Lu' Zhou Zigiang' Xiong Zhengqin'’
(1 Jiangsu Key Laboratory of Low Carbon Agriculture and GHGs Mitigation, College of Resources and Environmental Sciences,
Nanjing Agricultural University, Nanjing 210095, China)
(2 Hebi Academy of Agricultural Sciences, Hebi, Henan 458030, China)

Abstract Innovative management practices are required to increase soil fertility and to reduce nitrous oxide (N,O)
emission from agricultural soils. Spatial heterogeneity of N, O flux is attributed to various soil properties associated with dif-
ferent management practices. N, O flux is the result of integration of N,O production, consumption, and transport proces-
ses within soil profiles. N,O production, consumption, and transport processes varied markedly with depth near the soil
surface. Variations of N,0 concentration were monitored at 7 cm, 15 ¢cm, 30 cm, and 50 cm in depth along a soil profile
(‘each monitoring point covering a range of 5 cm of soil layer) using an in-situ gas collection system under the rice-wheat
annual rotation cropping system. The experiment was designed to have 2 levels of N application and 3 levels of straw incor-
poration, i.e. NO (N O kg hm * crop ') and N1 (N 250 kg hm ~* crop '), and SO (straw 0 t hm > crop '), S1(straw
3 t hm ™’ rice crop™'), and S2 (straw 6 t hm * rice crop '), forming four treatments, i. e. NOSO, N1SO, NI1SI and
N1S2, and each treatment had 3 replicates. The observations, once a week over the two cycles of rice and wheat rotations
from June 2010 to May, 2012 found that N,O concentrations in soil profiles demonstrated a significant feature of spatio-
temporal distribution for all the treatments. N, O concentration peaked during the early growth stages of both wheat and
rice, and then fluctuated slightly during the rest of the growth season; N fertilization significantly boosted the peak, while
incorporation of rice straw, particularly in Treatment N1S2, lowered the peak. However, neither N fertilization nor straw
incorporation affected seasonal dynamics of N,O concentrations in various soil layers of a profile. During the wheat sea-
sons, distinct N,O concentration distributions were observed in the soil layers at 30 cm and 50 c¢m in depth. During the
first wheat season, N,O concentration in soil profile displayed a decreasing order of 30 cm = 50 cm = 15 cm = 7 ¢m
and during the second wheat season, 50 cm = 30 cm = 15 ¢cm = 7 em; But during the rice seasons, N,O focused in the
surface soil layers, at 7 ¢cm and 15 c¢m, and followed an order of 15 em = 7 em = 30 em = 50 cm in both rice seasons.
Soil N, O concentrations in the three N fertilized treatments, N1S0O, N1S1 and N1S2, were significantly higher than that in
CK (NOSO0). Particularly in Treatment N1SO, it was 2 to 3 times that in CK in all the corresponding soil layers during the
two rice-wheat cycles (p <0.05). To the contrary, straw incorporation at a high rate significantly reduced N,O concentra-
tions in the near surface soil layers (p <0.05), but increased to some extent in the lower soil layers in the rice season.
The findings indicate that N,O concentrations vary markedly with depth in the soil layer between 0 and 50 cm under the
annual rice and wheat rotation and that straw incorporation at a high rate markedly reduces N,O concentration near in the
surface soil layer. The underlying mechanism of straw incorporation reducing N,O concentration in the surface soil layer
requires further research.

Key words Rice-wheat rotation system; Soil gas collection system; N,O concentration; Soil profile
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