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Characterl,stlcs 'of N,O and, NO Em15510ns from Purple Sml Under leferent

Fertlhzatlon Regimes - LV ,f' . &
HU Teit”, [TIU Yan'2, ZHU Bo!”f /00 g [ i =

(1. Inatltute of [ Mountain Hazards and Env1r0rlment Chinese Academy of Sciences Chengdu 610041, China; 2. University of Chlnese

Acad" emy o S(:len‘ﬁ:e% Beijing*100049 , Chlna . Key, __,Laboratory Of *Mountain Surface Processes and Ecological Regulation, Chinese
Académy of Sciences Chengdu 610041 Chlnd) =

Abstract: N,0 and NO{Y emissions from a winter wheat-summer maize rotation system in purple soil were measured on a long-term
fertilization platform of purple soil for two consecutive cropping years ( from November 2014 to September 2016) by using a closed-
chamber and gas chromatography-based system. Chemical fertilizer (NPK) , pig manure (OM) , incorporation of crop residues plus
synthetic NPK fertilizer ( RSDNPK), pig manure plus synthetic NPK fertilizer ( OMNPK ), and nitrification inhibitor with NPK
fertilizer (DCDNPK) under the same rate of total nitrogen were involved in monitoring N,O and NO, emissions. Short-term fertilizer-
free treatment (CK) was used as a control for emission coefficient calculation. The results showed that N, O emission peaks appeared in
the early stage of fertilization and in the period of heavy rainfall for all fertilization regimes. The NO_ emission process was similar to
that of N,O, in that emission peaks appeared at the early stage of fertilization, yet no obvious emission peaks were observed during
heavy rainfall. The annual cumulative emissions of N, O from NPK, OM, RSDNPK, OMNPK, and DCDNPK were 1. 35, 4. 38, 1.43,
2.46, and 0.92 kg-hm™?, respectively, and the emission coefficients were 0.33% , 1.41% , 0.36% 0.73% , and 0.18%. The
annual emissions of NO_ from NPK, OM, RSDNPK, OMNPK, and DCDNPK were 0. 11, 0.38, 0. 10, 0.27, and 0.04 kg-hm™*,
respectively, and the cumulative emission coefficients were 0. 03% , 0. 13% , 0.03% , 0.09% , and 0. 01% . Amendment of organic
material was the main stimulator for N,O and NO_ emissions, as they significantly increased 226% and 262% (for OM) and 83% and
157% (for OMNPK), respectively (P < 0.01), compared with conventional synthetic fertilizers. The application of synthetic
fertilizers combined with nitrification inhibitor (DCDNPK) significantly reduced N,O emissions 32% and NO, emissions 62% (P <
0.01), whereas straw returning with NPK application increased N,O emissions 6% and reduced NO, emissions 5% (P >0.05).
Furthermore, statistical analyses showed that soil inorganic N content was the main regulating factor of N,O and NO, emissions

together, whereas soil water-filled pore space (WFPS) and temperature were the respective main regulating factors of N,O and NO,
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emissions individually.

Key words:: fertilization regime; cumulative emission; emission coefficient; regulation conditions; optimal fertilization
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Table 1 N, O emission peak and emergence time under different fertilization regimes
2014 ~2015 4 2015 ~2016 4
AL B L ] R INFZ WA H R ] HEAKIEE BEESN Y] K /N WA HH B ] HFRIE(E
/d /pge(m?+h) ! /d /pge(m?+h) ! /d /pge(m?-h) ! /d /g (m?+h) 7!

oM 4 111.49 +15.21 4 1118.74 £25. 84 3 693.37 +32.74 5 1325.86 +38.21
NPK 9 57.02 +6.34 5 72.14 £16. 34 7 123.03 +43.53 11 166.91 +31. 47
OMNPK 5 99.36 +23.43 5 717.68 £29.43 3 256.95 +£54.52 3 537.11 £35.53
RSDNPK 4 101.48 +19.43 10 684.42 +43.21 6 132.12 £23.86 10 190.23 +19. 57
DCDNPK 6 46. 60 +9.43 5 68.92 +23.93 5 66.72 +16. 03 6 65.92 +13.73

2.2.2 AFAE AT 64 NO, ZETHEEhA

ANt A AR BE NO, HEBC =5 FefE an i 4 i
7, % DCDNPK Ab 341 24 jiti A AL 3 NO, =5 HE ik
T P i T A0 30, 9k R e A, W i T
G, FEORARFAR X B A HE G 2 AR YR, mT WLt
JEXTF 148 NO, HEs RIAE ARV E . it FH A HL

NERYALBE(OM , OMNPK) 7ERGAEHIH NO, 4 HE 8

B E R T HAAL . DCDNPK &b 378 it AU 47 48 A&

LB A 0, FL7E S AR R NO, HEGHE =

HBEL/IN.

2.3 AFEEAE R 61 N,0 5 NO, iS5
18 2014 ~2016 4E M52 B ACAE RN, A (6]t
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PR35 N,0 BEBHERCE 2 5 B 8 226% F1 NO, HEACE LN 0. 04 ~0. 42 kg-hm ™ Ajifi AL X
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Table 2 Cumulative soil N, O and NO, emission flux under different fertilization regimes

2014 ~2015 4F 2015 ~2016 4F
NO/NO, b Py HEK 2 HRE | A Tk 2 HHARM
/kg+hm ~2 /kg-hm =2 /kg+hm 2 /% /kg+hm =2 /kg+hm ~2 /kg+hm =2 /%
CK 0.14 £0.07de 0.26 £0.08e 0.40 0. 15¢ — 0.19 £0.05¢ 0.25+0.09¢ 0.44 +0. 14e —
oM 1.23+0.08a 1.81+0.07a 3.04 £0.15a  0.94 2.45 +0.41a 3.27 +0.35a 5.72 £0.76a 1.89
N,0 NPK 0.74 £0.14b  0.79 £0.02¢ 1.53 £0. 16¢ 0.40 0.55+0.21c  0.61 £0.14¢ 1.16 +0.35¢ 0.26
OMNPK 0.75+0.03¢ 1.16+0.22b 1.91+£0.25b  0.54 1.18 £0.29b 1.83 £0.26b 3.01 £0.55b 0.92
RSDNPK  0.73 £0.04b 0.88 £0.12¢ 1.61 £0. 16¢ 0.43 0.59 £0.21c  0.65+0.23¢ 1.24 £0.44c 0.29
DCDNPK  0.17 £0.05d 0.69 £0.05d 0.86 +0.10d  0.16 0.35+0.17d 0.63 +0.18d 0.98 +0.35d 0.19
CK 0.01 £0.00e 0.01 £0.00e 0.02 +0.00d — 0.01 £0.00d 0.01 £0.00e 0.02 +0. 00e —
oM 0.11 £0.04b 0.23 £0.02a 0.34 £0.06a  0.11 0.07 £0.0la 0.35+0.04a 0.42 0. 05a 0. 14
NO, NPK 0.05+0.0lc 0.04 +0.0lc 0.09+0.02b  0.03 0.05+0.0lc 0.07 £0.0lc 0.12 +0.02¢c 0. 04
OMNPK 0.15+0.01a 0.21 £0.0lab 0.36 £0.02a  0.12 0.06 £0.01b 0.12+0.02b 0.18 £0.03b 0. 06
RSDNPK  0.03 £0.01d 0.08 +0.02b 0.11 £0.03b  0.03 0.01 £0.00d 0.08 £0.0lc 0.09 +£0.01c 0.03
DCDNPK  0.02 £0.00e 0.02 £0.01d 0.04 £0.01c 0.01 0.02 £0.00d 0.02 +£0.00d 0.04 +£0.00d 0.01
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HHA—E AT EE . AR 0 g6+
NO, B2 HER L HA W2 (P <0.05,% 2).
OM F1 OMNPK #b3# [ NPK 4b 3 Z HEHk 2 ~ 3 159
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ok BF g R S 0 A 25 SR R D

NO, 4k, 3 7] fil phy TR AL 945 14 C/N Ti e 3 1
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FINO, NI f 40 B 55 52 A 1 200 741 9 JFE 400 , F -
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LB KRR B IEAOE (P <0.01) , AL
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Table 3 Correlation between N, O and NO, fluxes and soil environmental factors under different fertilization regimes

N, 0/NO, Qb3 FEA%L e LB T K R A S

CK 169 0.287" 0.212** 0.447**

oM 169 0.236" 0.251*" 0.461**

N,0 NPK 169 0. 175 0.280** 0.352*"
RSDNPK 168 0. 141 0.281*" 0.420**

OMNPK 169 0. 182 0.251%* 0.422%*

DCDNPK 169 0.360 " 0.227** 0.453**

CK 169 0.185" 0. 039 0.488 " *

oM 169 0.165" 0.01 0.464**

NO, NPK 169 0.166" 0. 089 0.512**
RSDNPK 168 0.221" 0.110 0.428**

OMNPK 169 0.184" 0. 045 0.433*"

DCDNPK 169 0.169 " -0.03 0.346* "

1) = Hl s 435CRAE 0. 05 F110. 01 K REANR, R PRI R B R FRAN K F AL
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