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strip tillage, a two—year field experiment was conducted, which set up two tillage systems: strip tillage with straw cov-

er(ST) and rotary tillage without straw(RT) and three nitrogen rates(0, 180, 240 kg/ha). The effects of nitrogen appli-
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Abstract: In order to clarify the response of maize yield and NH; volatilization to nitrogen application under

cation on NHj; volatilization characteristics, maize yield, and nitrogen assimilation were studied. The results showed

that, the cumulative NH; emissions, NH; volatilization rate and maize yield under ST were significantly increased by
16.1%, 18.9% and 9.8% compared to RT, respectively, and the nitrogen physiological efficiency was increased by
3.8%. There was no significant difference in the maize yield(11 861 and 11 709 kg/ha) and nitrogen physiological ef-
ficiency for grain yield formation(50.3 and 51.9 kg/kg) between N180 and N240, but the cumulative NH; emissions
of N180 was significantly reduced by 19.5% compared to N240. Positive correlations were observed between NH;
volatilization rate and soil NO; =N and NH,"=N content(R=0.51, P<0.05; R=0.59, P<0.05), and a negative correlation
with water—filled pore space(WFPS) (R=-0.18, P<0.05). Strip tillage system combined with optimized nitrogen fertil-

izer can synergistically achieve the goals of increasing maize yield and reducing NH3 volatilization in black soil areas.
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Fig.1 Statistics of rainfall and temperature during rice growing period
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Table 1 ~ The effects of different treatments on yield, ear number, grain number, and 100—grain weight

b P (kg/hm?) FEE(x10°* Fli/hm?) R TR (g)
Treatment Grain yield Ear number Kernels per ear 100—grain weight
PR Y
2021 99420 a 6.5a 491.6 a 30.6a
2022 9282.0b 6.4a 426.7b 283 b
HHET
% B 10062.0 a 6.5a 4712 a 30.3a
JiE 9162.0b 6.4a 44710 28.7b
AN
NO 5266.0 b 6.3 a 3842 b 24.7b
N180 11861.0a 6.6 a 492.0 a 323a
N240 11709.0 a 6.5a 501.4a 313a
ANOVA
AERR Y 0.000 358 - 0.000 0013 0.000 1415
BHET 0.000 008+ - 0.008 652 0.005 388
AU N 0.000 001733 - 0.000 00133 0.000 001
AEBRXHHE YXT - - 0.013 032%* -
AEPR AL YXN - 0.002 061 0.007 515%% 0.035 886*
FHEXEE TN - - - -

AEFRXBHEX AL YXTXN - - - -

e e e J{ P<0.05 . P<0.01.P<0.001. ARV/NEFREFRRFAEREE R, TR,
Note: *, ##_ *#* means P<0.05, P<0.01, P<0.001. Different lowercase letters indicate significant differences. The same below.
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Table 2 The effects of different treatments on grain nitrogen content, straw nitrogen content,

plant nitrogen content, and N physiological efficiency

it P TR R TR FHRRI R TORL TR U AU B8 N ke/kg)
Treatment (kg/hm?) (kg/hm’) (kg/hm’) Physiological efficiency for
Grain nitrogen content ~ Straw nitrogen content ~ Plant nitrogen content grain yield formation
FhrY
2021 1354 a 67.4a 202.8 a 56.7b
2022 106.0 b 482b 1542 b 66.1 a
BHET
% B 127.0 a 61.5a 188.4 a 62.5a
Jie B 1144 b 54.1b 168.5b 60.2 a
AN
NO 426¢ 21.8b 64.4b
N180 165.6 a 755 a 2410 a 503 a
N240 154.0b 76.1a 230.0 a 519a
ANOVA
AEBR Y 0.000 001 %*%** 0.000 001%#%*%* 0.000 001 s 0.000 001733
BHET 0.001 145%* 0.021 785°%* 0.001 646 -
ZFIEN 0.000 001 %#%** 0.000 001##%* 0.000 001 0.000 001333
AEBRAHFE YXT - - - -
AEBRXAIL YXN 0.002 293%* 0.00 3791** 0.000 351%** -
B A TN 0.043 065* - - 0.000 0245+
AFEFRBEEXEUE YXTXN - - - -

22 EHEMEENNHIELERE BAENK~
BESIERAES NHH M R EHI 22

3T LR BEEASE =it 28 o k2 5 e
A H NH, 4% 4 SR 5 A TR i 2 4% & &, ST
AR PRI NH, #5 & B 5 307 TR ™ 1 25 & A
Fb RT A B 43551 it & 3 155 16.19% 1 6.9% , 1fii ST 55 RT
Qb B )T 4] NHaHE i 2R 5022 2 AN B I8 N180 Ab B
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Table 3 The impact of different treatments on ammonia volatilization per unit maize yield,

cumulative NH; emissions, NH; emissions factor and peak emissions

. NH: SRR A K SR K A (/) NH:HERC R % 7 b e W (L
i (kg/hm?) Ammonia volatilization (%) [kg/(hm’-d)]
Treatment . Lo . L . .
Cumulative NH; emissions per unit maize yield NH; emissions factor Peak emissions
2021 2022 2021 2022 2021 2022 2021 2022
BEME & BF 329:04A  30.6:0.1A 3.120.1 A 31:0.1A  0.11x0.01 A 0.11x0.01 A
e BE 28.6+x1.0B 26.2+0.6 B 29+0.1 B 29+0.1B 0.11+0.01 A 0.11+0.01 A
A NO 15205 ¢ 132204 ¢ 2.6+£0.1 ¢ 2.7+0.1 ¢

N180 352+0.7 b 31.7¢0.5 b  28+0.1 b 2.8+0.1 b 0.10£0.01 b 0.10£0.01 b
N240 42.8+0.5 a 404405 a 3.6£0.1 a 35+0.1 a 0.12#0.01 a 0.11+0.01 a

ST NO 177¢1.1Ac¢  156204Ac  27+0.1Ac  29+0.1Ab 1.2 1.2
NISO  36.9:07Ab  337+02Ab  29+0.1Ab  29+0.1Ab 0.11x0.01 Aa 0.10£001 Ab 26 2.9
N240  44.1:03Aa 42.6:04Aa 37+02Aa  3520.1Aa 0112001 Aa 0112001 Aa 25 3.1
RT NO 127¢1.1Bc  10.7¢0.8Bc  2.610.1Ac  2.6+0.1Bb 12 1.2
N180  31.6£1.2Bb  29.8+1.2Bb  27+0.1Bb  26+0.1Ab 0.10£0.01Ab 0.11x0.01Aa 2.1 25
N240  414:07Ba 382+13Ba  3.620.1Aa  34201Aa 012:001 Aa 0.11£001Aa 22 27
ANOVA
BHET 0.000 003*#% 0,000 002%**  0.008 143**  0.010 809* - -
AN 0.000 0013 0,000 001*** 0,000 001*** 0,000 005***  0.004 899**  0.008 147+
HHEXEE TN - - - - - -

TEARIKRG FRRRHER G Z MR R 225

Note: Different capital letters indicate significant differences between tillage systems.

2.3 HHERAXHE LIRINE AR

B2 2021-2022 £ REHERNT LR EM WFPS
Fig.2  Soil temperature and WFPS under different tillage in 2021-2022
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B J 3 T B ke AR e , STAR BT HHENOs-N
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PUACF e fie iy, BEAT ST AR BE T + 48 NO, —N & il
NH,'—N & &40 b RT AP 2355034 11 20.2%F1 5% . 1E
Jite S0 7 1T, N180 A B +3% NO, =N Al NH, =N 7%
F39 0 4.8 ma/kg Al 12.5 mg/kg, 558 N240 4b H AL
8.3% fl 6.7% , H: v ST &b B N240 &b B iy + 5
NO; =N HI NH, =N & it fie e, H& 850000 22.6 1
11.3 mg/kgs

TE 2 (@) () W ARBFE; (b) L (d) W TERFREA

Note: (a) and (c) represents strip tillage; (b) and (d) represent rotary tillage.

3 2021-2022 FE X TEMERNESEEE

Fig.3 Nitrate nitrogen and ammonium nitrogen content in maize soil in 2021-2022
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El4 2021-2022 fF R K H ARG NHAF R R
Fig.4 NH; volatilization rate in maize farmland system in 2021-2022

T+ (a) g ST R AHEHE s (b) 9 RT FARGHE .

Note: (a) is the correlation under ST, and (b) is the correlation under RT.

5 NHJIERERSTETEZ EHHEXMSE

Fig.5 Person correlation between NH; volatilization rate and soil variables
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16.7%. Z+46 7% 18 HIEMHE S ZAIE R ER &
1 B8 ST-N180 7E LR F5 5 K 7= it (1) [] o i 25 A
NH: 4% % B 5 18.6%
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