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Abstract Ratlonal application of nitrogen is an 1mp0rtant strategy for increasing yield while reducing environmental pollution due to
nitrogens Pot experiments were conducted to study the effects of different application times on maize yield and soil N, O emission under
conditions of equal nitrogen content, and to explore the relationship between the abundance of nitrogen conversion functional genes and
N, O emission. Four treatments were used, namely a control (CK, no urea) , one-time application (SI, one application of 0. 5 g-kg ™'
~" urea (40% and 60% respectively) ] and
three separate applications (S3, 0.5 g+kg™' urea was divided into three different applications; 20%, 40% and 40% respectively).

urea + nitrification inhibitor) , two separate applications [ S2, two applications of 0.5 g-kg

The results showed that: (D nitrogen application promoted soil acidification, and the degree of soil acidification varied significantly with
different application times. More applications of nitrogen led to stronger soil acidification. Nitrogen application significantly increased
the ear yield and stem biomass of fresh table maize, but different nitrogen application times may alter soil pH, leading to differences in
the degree of nitrogen uptake and utilization in plants. While the S3 treatment significantly reduced soil pH, it also reduced the
cumulative nitrogen uptake and utilization in the plants, resulting in a high cumulative N, O emission. Compared with the S3 treatment,
the yield was 40.21% and 42.55% higher in the S1 and S2 treatments, and the cumulative N,O emission decreased by 79. 4% and
20. 9%, respectively. @ N,O emission was positively correlated with the abundance of AOB and nirK genes, which were the main
contributors to N, O emission. SI significantly decreased the abundance of AOB and nirK genes and N,O emissions, while S2 and S3
significantly increased the abundance of nirK and nirS genes and decreased the abundance of nosZ genes after fertilization, promoting
N, O emissions. Nitrogen application times affect the functional genes of the nitrogen transformation process, and thus affect N,O
emissions. In conclusion, a one-time application of urea combined with DCD only guarantees high maize yield and improves the
efficient use of nitrogen, but also reduces greenhouse gas emissions. Thus, it is the recommended nitrogen fertilization mode for the
cultivation of fresh corn in Hainan.

Key words : fertilization times; corn yield; nitrogen efficiency; N,O emission; functional gene
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Table 1  Physicochemical properties of soil under different treatments
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Table 2 Differences in nitrogen uptake and nitrogen utilization efficiency under different treatments
X RBER ER T AU E R FUR IR
4 R O o
/g-kg /g-kg /g A /%
CK — 0.12 +0.02b 0.12 +0.02b —
S1 0.74 0. 12a 1.09 £0. 15a 1. 83 £0. 26a 34.20 +5.68a
S2 0.56 +0. 06b 1.35 £0. 16a 1.90 £0.21a 35.64 +3.87a
S3 0.41 +0. 08b 1.03 0. 18a 1.44 +0.21a 26.30 +4.21a

1) [ BRI NG F R R e 5% KT 2 5 B
2.4 N,O HEjls & A SR HE R

CK 3 N, O HEl 4t 35 76 5 AR K . it S Ak 28
BB R N, 0 HEBE R AE ALY N,O
PRAGHER I R B A] [ & 2 (a) 1. 45 it AL B0 56
— IR N,O HERTE AR J5 028 7 d FFIRR G, 4540
PRI BN EE RO RFZE T 21 d, 35— R WE(E 1Y /&
fH:92>S3 >S1 > CK; S2 il S3 kb BHES — YR e fl
y Wl N 814.04  ug-(m’-h) ™' FI 633.71
pege (m®-h) ~' TEREAL S A EE 4 d TR g
FNEE A AFFEE T 12 d f1 17 d. S3 ABRES = WK Jife
NESE RS 2 d BRI GR A 0g  E I B Z5 R EF S 1 9 d,
WE(EIAF] 724. 12 pg- (m?+h) ' [ 2(a) ].

it A 2k 3% N, 0 B FRHE R, A [R] jii HE
UB 13 N0 BRHF R AAE I B 22 5% (P <
0.05). £ 403 N,O RFHE & A =K 83 > 92 >
S1 > CK. #H#F S3, S1 A1 S2 ) N,0 Ak &5
WIFEAR T 79. 4% F120.9% [ 2(b) ].
2.5 AR RIS

CK +HENH, -N & & — H A T F 2 B KK F,
HE A PEAE AT TIENH, NS R A I BT
B 5 1 77 B ) SE 4 OB R AR 22 [ & 3
(a)]. ZAEMASE A 7 d, SI, S2 Ml S3 4b#
NH, -NF& &5 CK A, 43738 i T 100. 40, 52.27
F122.29 mg-kg™'. S2 AbHE - HENH, -NAYZH Ik &
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2.6 JiEht%t AOB nirK .nirS 1 nosZ 3 [R42 D150
Al

5540 d A 51 d(4r51h S2 F1 S3 AbHER Ik
JHLE S 04 N, O HE s 0 H I 357 ) I 2% 4b B AOB & A
FEHERAH B EZR (P <0.05, FH). 540 d
), 2 A0 B 45 AOB =FBE I R/NIF R S3 > S2 >
S1>CK; %551 d B4 Ab 3+ 398 AOB 3= 15 il /NIt
FEIHy.S2 >S3 >S1 >CK [ 4(a)].

Jith AR o A narK BEPR R K5 R 4 40 d AN
5551 d i, S1.,S2 1S3 AbH 358 nirk $5 V1405351
B OCK B H T 96.48%., 81.51%, 190.45% #i
97.83%. 695.49%. 463.17% . S3 Ab¥+ I nirk 4%
DIEAERG SRS 40 d B 25 i T A b 3 35975
51 d B4 R AL B A] 18 nirk 5 DI85 R B3, S2

A FR R, S3 ARHEIIRZ, ST ARFR .

Jith 2 - SFEY narS PR E DUBCH) B 25 T CK 4
PSR4 40 d FI%E 51 d I, S1.S2 i S3 kb T+ X
nirS ¥ VLB 5 B8 CK G T 286.42%., 379.11%
H1182. 14% LA K 173.98%. 162. 17% H1 259. 71% .

VIR 40 d B A BREIAY nirS BE NI E R I
A E AR R, S2 > S1 > S3 > CK. B 746
51 d B}, S3 A 35 T S1 A1 S2 AbFE iy S1 FT S2
ZRZESFARBEE4(c)].

Jiti AL B 3 nosZ He R $2 D140k 2 g 3
K. B5 375 40 d B}, S3 AR nosZ FE K2 U1 %L
AT S1 RN S2 A0 B 5355 51 d I, S2 AbFEfY
nosZ & R #5 D1 B f fIX nJ Ui AT i 2 A T
nosZ F&R ¥ VUKL & 4(d)].
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Table 3 Pairwise correlations between N, O emission and functional genes (AOB, nirK, nirS, and nosZ) and soil physicochemical properties

N,0 AOB nirk nirS nosZ NO; -N NH, -N
AOB 0.471*
nirk 0.340 * 0.522*
nirS -0.171 -0.003 -0.082
nosZ -0.151 0.533 " 0.267* 0.381 *
NO5y -N 0.784™ 0.259* 0.216 -0.239 -0.340 ™"
NH, -N 0.522* 0. 088 0.238 -0.195 -0.337™ 0. 539 **
pH -0.295* —0.540 = —0.486 0.224 -0.161 —0.264* -0.304"

1) " IR P<0.05, ™ F£R P<0.01
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