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Effects of Nitrogen Regulation on N,O Emission and Yield of
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Abstract: [ Purpose] To explore the effects of nitrogen regulation on N,O emission and yield of
wheat-maize double cropping system in Jianghuai hilly region, so as to provide a theoretical basis for
stable yield and emission reduction of wheat and maize in this area. [ Methods] Taking wheat-
maize double cropping system of Jianghuai hilly region as the research object, five treatments includ-
ing no nitrogen fertilizer (CK), conventional nitrogen application (CN), combined application of

biochar with nitrogen (SN), combined application of nitrification inhibitor with nitrogen (XN) and fo-
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liar topdressing (PN) were set. The changes of soil N,O emissions and crop yield in different nitrogen
control measures were analyzed by static box-gas chromatography. [ Results ] The soil N,O emis-
sions showed seasonal changes, and N,O emissions were mainly concentrated within 15 days after
fertilization and rainfall, and the maize season was the peak of emissions. Compared with CN treat-
ment, the cumulative N,O emission of XN and SN treatments in wheat season decreased significantly
by 46.07% and 25.10%, respectively, and the cumulative N,O emissions of XN, SN and PN treat-
ments in maize season decreased significantly by 70.70%, 64.01% and 9.87%, respectively. In terms
of annual emissions, the cumulative N,O emissions of XN and SN treatments were significantly lower
than that of CN treatment by 59.36% and 46.21%, respectively, and there was no significant differ-
ence between PN and CN treatments. Compared with CN treatment, the annual crop yield of XN and
SN treatments increased significantly by 13.35% and 11.27%, respectively, and the N,O emission
coefficient decreased significantly by 59.50% and 46.28%, respectively. [ Conclusion ] Considering
N,O emission and crop yield, combined application of nitrification inhibitor with nitrogen can be used
as the best nitrogen regulation measure for stable yield and emission reduction of wheat-maize double
cropping system in Jianghuai hilly region.

Keywords: wheat-maize double cropping system; nitrogen regulation; biochar; DMPP; N,O0; yield
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Changes of soil temperature and humidity during the experiment

XN FI CK 4B N,O HE i 5 KU E 53531 K
911.45. 879.26. 233.04. 156.03 F180.23 ug/(m*h),
MHTF/NEZ, FKZFE CN HI PN ZLHEK) N,O HE
3 i R A AR 4 IR N 110.17% 1 132.15%,
SN Al XN ZbEHS> A 38.71% Fi1 25.03%., J4E
KFE, 5 CNALFA L, SN Al XN ALHL K N,O
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PN 5 CN AbPH[H) JCHH B 25 57

—eo— CK —o0— CN —a— SN —a— XN —— PN

1200 N

wheat season

1 000 |

800

600

N,O fluxes

400

N,O HFjii i/ (pg'm-h™)

200

maize season

12-06  01-14  02-21  03-28

W CKANHEZEE, CN. %
s Tl

04-05  05-12  06-23
H 1 (mm-dd)

07-20  08-17 09-09

date

UM, SN.AEWBRS RALHCHE, XN. AEAHmf S5 2UERCHGE, PN, MBI SCgkii ARFRMGAL, HELREhICaRpe

Note: CK. no nitrogen fertilizer, CN. conventional nitrogen application, SN. combined application of biochar with nitrogen, XN. combined application of ni-
trification inhibitor with nitrogen, PN. foliar fertilization; the solid line arrow indicates fertilization, and the dotted line arrow indicates rainfall; the same as

below.
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Fig.2 N,O emission fluxes in different treatments
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XN AL HH i E KT SN ALFE, PN 4b¥E5 CN 4b¥g
[ G % 2 5% . EoKZE N0V ¥ &t
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SN il PN A FRI4 B A, H = #2523,
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%, 5 CNALFEAHIE, XN, SN 1 PN Z:FE) N,O
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Tab. 1 Average N,O emission flux and cumulative emission in different treatments

/N3#Z% wheat season T KZE maize season J& 4 annual
Aesw TR R/ RRUERCR/ T4 SRR V459 R/ SRR/
treatments (ngm™h™) (kg-hm™) (pgm™h™) (kg-hm™) (pgm™h™) (kg-hm™)
average emission flux cumulative emission  average emission flux cumulative emission  average emission flux cumulative emission
CK 12.06+0.98 d 0.54+0.04 d 29.65+0.94 ¢ 0.60+0.01 e 18.41+0.57 ¢ 1.14+0.05d
CN 74.11+3.07 a 2.6740.14 a 180.21+4.25 a 3.14+0.03 a 112.42+2.69 a 5.81+0.14 a
SN 53.65+2.14 b 2.00+£0.12 b 78.39+1.58 ¢ 1.13£0.02 ¢ 62.59+1.02 ¢ 3.13+0.13 b
XN 38.43+2.11 ¢ 1.44+0.10 ¢ 48.69+1.06 d 0.92+0.02 d 42.13+1.13d 2.36+0.11 ¢
PN 75.00£3.12 a 2.71+0.21 a 164.46+2.87 b 2.83+0.02 b 107.31£1.78 b 5.54+0.23 a

T CK AL, CON.#MIEA, SN. EWISZILKCHE, XN. fHALMGIS %R, PN, I BUIL; [ 54 R 5 B Rn A R R R R

FEIRHREP<0.0SKT FEREH: FH.

Note: CK. no nitrogen fertilizer, CN. conventional nitrogen application, SN. combined application of biochar with nitrogen, XN. combined application of
nitrification inhibitor with nitrogen, PN. foliar fertilization; different letters in the same column indicate the indexes have significant differences at the level

of P<0.05 in different nitrogen control measures; the same as below.
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70.70% K1 9.87%. CN AT, FKkZE N,0 B2
HEf R /N Z Y 118 %, {H XN Al SN AbHE &
K 25 AR R B 43 i & /N 22 = 1.53 % 1 1.84
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*2 TRERALIE N,O Hi S X BEFHEXMES T
Tab. 2 Correlation analysis between N,O emission and key factors of different treatments
i 34 yosiil HERSE HER G R R
period treatments NH,"-N content NO; -N content temperature humidity
CK 0.109 —-0.205 0.437* 0.122
CN —-0.182 —0.201 0.239 0.102
=
hEF SN —-0.155 —0.163 0.227 0.096
wheat season
XN —0.176 —0.295 0.264 0.030
PN —-0.170 —0.260 0.233 0.105
CK —-0.178 0.505 0.312 -0.122
CN 0.116 0.719%* —0.451 0.279
Ijﬁé SN 0.689%* 0.330 —0.622* 0.251
maize season
XN 0.163 0.789%* —-0.430 0.297
PN 0.177 0.728%* —-0.497 0.274

e RIRIE0.05/KF FREFMIK, < RIRTE0.01/KF R R AR

Note: “*” indicates a significant correlation at the level of 0.05, “**” indicates a significant correlation at the 0.01 level.

PR E R T CNALE, 4 I 5 11.80% A
15.17%, PN 5 CNAbHE[a] iR &2 5, A4k

F, 5 CNAFAHEL, SN Fl XN AbFRESGHE i 2 47
EAEY P E, A PR 11.27% 1 13.35%, Uit
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Hb, FAEIR NLO HE R EAE 2 5. 5 CN Ak
BARLL, /NEZFMEAKZE SN H XN L HAY N,O
HEBCR B W 2 BEAK, 1M PN AR BRNAE £ oK Z=

EREAR; JHAERA, SN HI XN ALFE ) N,O HEjik
ZEUEE CON AL B 2. R 46.28% F11 59.50%,
PN 5 CN 4bFR[E]TC W #2255
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Tab.3 Crop yield and N,O emission coefficient in different treatments

e /N7 wheat season F2KkZ maize season Ji 4 annual
treatments TR B/ (kg'hm®)  NLOHEUARH/% MR/ (kg hm?)  NLOHFR R EU% MR/ (kghm®)  NLOHF R EU%
grain yield N,O emission coefficient grain yield N,O emission coefficient grain yield N,O emission coefficient

CK 2994.83£3.11b 0.23+0.05d 8598.18+130.09 ¢ 0.25+0.01 ¢ 11 593.01£120.07 ¢ 0.24+0.04 d

CN 3675.17+25.86 a 1.11£0.13 a 9 778.04+108.08 b 1.31£0.04 a 13 453.21+106.05 b 1.21£0.12 a

SN 4037.02429.62 a 0.83+0.12b 10 932.28+129.36 a 0.47+0.03 ¢ 14 969.29+119.17 a 0.65+0.08 b

XN 3988.66+5.24 a 0.60+0.09 ¢ 11261.07+164.30 a 0.38+0.02 d 15249.73+144.33 a 0.49+0.02 ¢

PN 4132.07+10.04 a 1.13+0.11 a 9 651.82+106.96 b 1.18+0.03 b 13 783.89+106.28 b 1.15+0.13 a
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BT, [RIR, AW s mdE, nT 4R e 139 pH A,
i B 7 R M R nosZ IR AR WY
JEU2 nosZ B R RRE A B A G AL R 22
— RS S AL A TR T NLO I8
NP, 2B O A R Y NLO HEi .
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JR R AT RESRAN R 48R 00 . MR AR R RN
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—ERRRE RHEPER . W HEICE , W R
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