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Effects of water and carbon managements on profile distribution of
N, O concentration in paddy shallow soil

YU Wanging', YANG Shihong'*, QI Suting'
(1. College of Agricultural Science and Engineering, Hohai University, Nanjing 210098, China;
2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: To reveal the effect of different water and carbon managements on the N, O production in the paddy soil, a combined water-
saving irrigation with the straw returning and organic fertilizer application was adopted to observe the profile distribution characteristics
of N,O concentration in paddy soil with the micro-level technology under different water and carbon managements. Results show that
within 1-6 days after fertilization, N,O concentration in the controlled irrigation paddy soil is lower than the conventional irrigated soil
in different depth, from 8 day the controlled irrigation paddy soil is significantly higher than the conventional irrigated soil (p<0.05) ,
and the law is basically same under two carbon managements. N, O concentration in the shallow layer (0-1 cm) of the controlled
irrigation paddy soil is not significantly affected by the straw returning and the organic fertilizer application, while in the deeper depth
(1-3 e¢m), the straw returning is significantly higher than the organic fertilizer application (p<0.05). The effect of two carbon
managements on N, O concentration in the conventional irrigation paddy soil is not obvious. N, O concentration of organic fertilizer
application under the controlled irrigation is lower than others, after the tiller fertilizer, the mean concentration of N,O in CM is 35. 1%
and 24.8% lower than it in CS and FM (p<0.05), and CM is slightly lower than FS. After the panicle fertilizer, the mean
concentrations of N,O are CM is 45.5% , 33.7% and 18.8% lower than CS, FS and FM (p<0.05).
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Fig.2 Distribution of N,O concentration in straw returning paddy soil after tiller fertilizer
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Fig.3 Distribution of N,O concentration in straw returning paddy soil after panicle fertilizer
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REFFEAL 5 S AR — B RS 2 K, FERIRZ (0 ~1em,2 ~3 em) ey <cpy, TIETIE(T ~2 em)
DARR s MEREJS 26 4 R 58 6 K coy R E/INT ¢y (p<0.05) HEESFES 8 RIFUR ¢ B E R T ¢y (p<0.05)

.« CM FM bt i)
N2 O FE/( mol -L7Y) N2 O FE/( pmol -L7Y) N2 O FE/( pmol -L 1) N2 O E/( pmol -L 1)
15D q.s 10 15 150 05 10 15 50 05 10 15 _1.50‘ 0.5 10 15
3.0+ 3.0 f% 30 3.0
LINCI £ 7503 E 75 S Eas
i 12.0 - H ey 12.0 H gy 12.0 [% o 12.0 H
ig 16.5 $ t 165 1 é 1651 "o, é 16.5 $
21.0 $ 7210 0% 7210 ¢ 210 3
255 H 255 1% 255 255
30.0 g 300 - * 30.0 - . 30.0 .
(a) %2R (b) 4K (¢) %F6K (d) %8R
4 HEMHEREENEEHLENORES K
Fig.4 Distribution of N,O concentration in organic fertilizer paddy soil after tiller fertilizer
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Fig.5 Distribution of N,O concentration in organic fertilizer paddy soil after panicle fertilizer
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Fig. 6 Distribution of N,O concentration in controlled irrigation paddy soil after tiller fertilizer
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Fig.7 Distribution of N,O concentration in controlled irrigation paddy soil after panicle fertilizer
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Fig.8 Distribution of N,O concentration in conventional irrigation paddy soil after tiller fertilizer
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Fig.9 Distribution of N,O concentration in conventional irrigation paddy soil after panicle fertilizer
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0.739 wmol/L 0. 646 pmol/L 0. 176 wmol/L F1 0. 334 pmol/L,

JINREAC 5 , AR5 2 RIEBE/NT 15, 0mm A K5 4 KA 6 K cp>cpy ; MAES 2 RIEE KT 15. 0mm Ab
JE 8 K eps<cpy s B KR e T op BN, TR EZER (p>0.05) ,

2.3 KBAEEXNBHLIE N0 REHERZN

IR T AR BEIEIG oo con s 1 RRABAE@ER FRALEN,0 REHE
Cru YIE 3R 0. 555 pmol/L.0.411 pmol/L
0. 416 pmol/L F1 0. 513 pmol/L, e, ¥ %
CosCoy T N/IN 35, 1% F1 24.8% , 22 7% W 3% - NoO I (el - 11)
(p<0.05) ,coyM/INT 0 (p>0.05) , BEMEENE
J5T €5 ~Cont s ~Con ZEL 94 0. 401 pumol/ L
0. 275 pmol/L.0. 368 pmol/L #1 0. 327 pumol/L,
conPMEER o vCps Con TR/ N45.5% 33. 7%
F118.8% , 2255 8 3% (p<0.05)
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HEN,O MRBEME cog>cp>cp>con » BHEBIZU R REFFA H N, O ¥ B fie i, # A= T it A ALAE N, 0 ¥k i
5, HE R 00 2 FhRAE AR S0 T 2 =2 R KBRS FEABE S N, O MR B IS A7 e a8 AR T
3o #

W PIEIEE 1 ~6d N, #EHERE B 48 N, O VREZETEA AR EE 2 0O BN T HERTH X 52 A RA
—3, IR TS 1 ~6d W, 138 N,O By A= 5032 00 it A 52 me , L V8 e EE G ARk 4 g iy B
Wi, S35 I PR FH -4 N, O MR B R TR A 1 5 IE 5 285 8 R I Iy , #55 M Aef T - AR TRITRBE N, O Wk B2
BIR TR R H S R VE BN, K o0 RS20 N, O P2 A £ ER

FERHE SRS N, O HERLAY B R R Y A 53 & BLPSHERS FAE A TRAL (1 ~3 em) >0y s AL
VARG G R, ZR el S B ST & B, SRS NG HLAE N, O HEBOK TR AT A AL EE, B 22 5 R
2 e RS HAS AR AR EE N,O HEBOE K TR VUL, X 5 A9 & AR — 22 57, (H ik & B XT
N, O J=AE S AR B & —A 5 2 1 [, 52 1438 5K i | RISty IR it FH | 1388 C/N S5 2 Fh R R 15
HAF RIS T, 00 A5 AR 2 X 2510 1 i 2 )

AL Z G N, O WREE M RHE T A AR 22T N,O HE3, FF I N, O HEHURRE AR R
JOLJEC e AN AL o R A EL AR A SRS W — e B T DA S R R — o 22 5 IR R A
FERGH N,O HERCEAR ™ (HABIE R, FEMEIG 1 ~6d N, ZUCHE B HERT I N,O W K TR M,
SRR K 25 S804 1 N, O P B2 BHL, 15 B3 7F R 1 rp DL & TRt — 2R JER N, 100 Rk, N AR Y
Tt N, O P72 AL, K A2 N, O HERUH B E

4 £

a. JAEJE 1 ~6d P, FEERS I 3 e AN [FTRRE B N, O MR BE /N TR HERS I MENE S 5 8 KT A, P HEAg
H R RITREE N, O Mk B2 & R T HERT H (p<0.05) , H. 2 P BIAR U AR AR— 2

b. FEHERGH 142 (0 ~ 1 em)  FEFFAE HUANA LA G FHXT N, O ¥ B2 TG & 5210 (p>0. 05) |, {H7E A IR
A (1 ~3em) e BERT coy(p<0.05) s (H PR AR SO0 H VERS H N, O V& EE (9 52 JC I Sl AL

c. PEREBIAIREFIL I N,O W ey, BEERLUT i A ALIE N,O MR BE AR, Mo BENL)S e o BI1H
B cos oy TN 35, 1% F124.8% , 5 .35 (p<0.05) ,c oy /T ¢ (p>0.05) ;i IFEAL S | ¢ PIMEEE ¢
CrsCo T IN/INA5.5% 33.7% F 18.8% , 2253 & (p<0.05) ,

S Xk

Table 1 Average N,O concentration in paddy soil under

different water and carbon managements

CS CM FS M

SYBENE 0.555+0.025a 0.411+0.015b 0.4160.018b 0.513+0.019a
B HE 0.401£0.015a 0.275:0.002c¢ 0.368+0.010ab 0.3270.014h
T T AR R, FATAR [R/NG TR RRTE 0.05 P T 2257 3

[ 1] USSIRI D, LAL R. Soil emission of nitrous oxide and its mitigation| M ]. Netherlands; Springer, 2013.
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