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Effect of Urea Ammonium Nitrate on Yield and Nitrogen Fertilizer Efficiency
of Spring Maize with Dense Drip Irrigation and Water—Fertilizer

Integration in the West Liaohe Plain
FU Jia—le'?, SHEN Dong—ping’, FANG Liang’, ZHOU Lin—1i’, YANG Hong-ye’, ZHANG Guo—qiang’,
WANG Ke-ru’, MING Bo’, YU Jing—hui’, SUN Lei’, JIAO Li—na’, LI Shao—kun'?
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2. Institute of Crop Science, Chinese Academy of Agricultural Sciences/Key Laboratory of Crop Physiology and
Ecology, Ministry of Agriculture/State Key Laboratory of Crop Gene Resources and Breeding, Betjing 100081;
3. Tongliao Agro—technical Extension Center, Tongliao 028000, China)

Abstract: A study was conducted to investigate the effects of urea ammonium nitrate solution(UAN) on maize
yield, nitrogen use efficiency, and economic benefits with integrated drip irrigation(9.0x104 plants/ha) in the West
Liaohe Plain from 2020 to 2023. The experiment was carried out in clay loam and sandy soil with five treatments by
conventional urea topdressing(CK), UAN topdressing at 350 kg/ha(F3), 250 kg/ha(F2), 150 kg/ha(F'1), and no nitro-
gen fertilizer(FO). The results showed that F2 treatment, the yield ranged from 14.09 to 17.92 t/ha, the nitrogen fertil-
izer utilization rate was 37.06—-45.67 kg/kg, and the average net benefit was 15 295.5 yuan/ha. Compared with CK,
maize yield, nitrogen fertilizer utilization rate, and economic benefits increased by 5.30%-9.88%, 107.31%—-131.23%,
and 16.31%-38.86%, respectively. It was concluded that applying UAN at 223.72-268.74 kg/ha can achieve higher
yield, reduce nitrogen input, improve nitrogen utilization and economic benefits.
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Fig.1

Changes in maize yield with different fertilization treatments
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Table 1 Yield and yield components of different nitrogen fertilizer treatments

H iy b PR FE A (t/hm’) CHRAEEL (< 10" #/hm?) THRLAR CRL) THRiH (g)
Location Year Treatment Yield Ears Kernels per spike 1 000-kernel weight
BRR L 2020 CK 17.04 b 8.67 a 532.06 b 411.03 b
F3 17.94 a 8.57 a 561.18 a 446.73 a
F2 17.92a 8.67 a 564.11 a 441.87 a
Fl 15.63 ¢ 8.61 a 509.62 ¢ 410.36 ¢
FO 10.95 d 8.61a 47223 d 386.17 d
2021 CK 16.66 b 8.81a 531.85b 427.17b
F3 17.74 a 8.81a 564.24 a 445.11 a
F2 17.54 a 8.93 a 566.48 a 44875 a
F1 1534 ¢ 8.81a 51130 ¢ 409.75 ¢
FO 11.32d 8.84 a 473.41d 381.54 d
2022 CK 16.04 b 8.81a 503.48 b 411.25b
F3 16.92a 8.83 a 543.61 a 443.95 a
F2 16.89 a 8.81a 538.13 a 439.84 a
Fl 15.63 ¢ 8.86 a 510.01 ¢ 413.92 ¢
FO 10.25d 8.83 a 462.65 d 379.01 d
2023 CK 1576 b 8.89 a 526.20 b 409.84 b
F3 16.67 a 8.81a 563.14 a 436.11 a
F2 16.62 a 8.88 a 559.81 a 434.03 a
F1 1433 ¢ 8.83 a 52047 ¢ 409.82 ¢
FO 10.01d 8.83a 486.39 d 397.11d
EIRCL 2021 CK 12.95b 8.67 a 530.56 b 424.15 b
F3 1428 a 8.59 a 563.48 a 44411 a
F2 14.09 a 8.62a 565.48 a 449.15 a
F1 1027 ¢ 8.63 a 521.36 ¢ 408.48 ¢
FO 7.82d 8.63 a 490.01 d 348.14 d
2022 CK 13.98 b 8.78 a 526.95 b 407.39 b
F3 1553a 8.82a 566.82 a 442.81 a
F2 1532a 8.83 a 559.91 a 437.48 a
Fl 11.00 879 a 514.67 ¢ 404.61 ¢
FO 8.76 d 8.80 a 473.90 d 353.20 d
2023 CK 13.70 b 877 a 511.11b 402.84 b
F3 1536 a 8.80 a 559.42 a 432,52 a
F2 1524 a 879 a 550.61 a 42861 a
Fl 11.95 ¢ 8.78 a 521.46 ¢ 401.94 ¢
FO 8.65d 8.78 a 49335 d 351.19d
o 1 029.34% 3.55 131.20%x 447.50%
E 23077 9.55 58.19% 1247+
AL 8 448.10% 0.42 1 664.907%* 3 056.48%
b < AE ) 357.04% 1.33 15.58% 11.60%
i< U A 3 211.94% 0.18 6.31 11.06%
A< IO AL 2R 20.26 0.47 77.04% 15.74%
Hh S ARy AL AL 3 3.93% 0.53 5.92% 12,97+

T AFING PR R R AR Gy A B 22 533K 5% S F KT 5 o fibes" S35 4R P<0.05 F1P<0.01 2257 3% . T &I,
Note: Values followed by different small letters are significantly different at 5% among treatments in the same year. * and ** indicate significant

different at P<0.05 and P<0.01 respectively. The same below.
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Fig.2 Changes in nitrogen fertilizer bias productivity and agronomic utilization of maize in different nitrogen fertilizer treatments

(E2)o PR S UAN ZRFE ) K PRP AT AES 3 i
FE T CKALFE, UAN f4 PFPy Fifi 25 6 20 e A4 189 i i
R, PN P2 AL BRAY AR FR &, ZEER O K
JLF2 Rb PR AENES CK L F3 FIF1 AL B 4 4553 51 F- 15
5 131.23% . 21.47% M1 19.49% , 78 iL I HER 5, F2
b PR ARS8 CK L F3 1 F1 AL B3 4R 20 91 - 2 5
107.31% .21.82% %1 8.6% ., %45 PFPy Al AEy 1945
3T, F2 A 3EAT 55 1 I A PRI

1 2 BAESHT 25 SR mT AT, s R0y AU b
B Hb S AR S X RE AL BE ARy < IR AL BELAN
Hb g5 < AF A7 x G Ak B34 dnb 25 5% 1) K ) PPy A
AEN(P<0.01).

F2 MR EG RIBAEX PFPIAEE MBI EES T
Table 2 Interaction analysis of the effects of location, year, and

nitrogen application treatment on PFPy and AEy

moH
PFPy AEy

Item
Moo g 5.35%:% 1433.92:%*
ooy 0.27% 829.16%*
ZUIRALF 227.96%* 245177
i g5 XAy 2205 10.50%
i < AL 1.41% 368.99%
ARy I Ak B 1. 140 33.04%%
oSy x AR A B 1.34% 54,04
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2.3 B UAN X E K EF a0

Wi 2 AR LT a 45 R I (3R 3) , F2 b AR AR
T AR 23425 (11 916 ~ 19 976 JG/hm?) FIF=#%
(1.49 ~2.07), F2 AR s T F3 408 H G i
FE2ES . RN EEN, F2 A B PR 4
CK AL FEIE T 1 992.3 JC/hm?, F2 4b 35 %) - 14 28 55 3k

255 CK AL BRI 2 392.3 J0/hm?; 76 3L 43 4, F2
REFESP- 2 P 8 CK AR 3 197 J6/hm?, -2 4
TRl as 88 CK AL TR N 3 622.0 JC/hm? . H H338 FR
F Bt UAN ZEA R BT 34 AT I 2548 5 FOK ™ H
PSEZN &
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Table 3 Effect of different nitrogen fertilizer treatments on the economic efficiency of maize

AP T/’ O swEeE I
H A E Ak # Cost input (JG/hm’) (JG/hm?) The rate of
Location Year Treatment TN Tl A & it Output value Economic output to
Fertilizer input ~ Other input Total benefit input
BRI 2020 CK 3290.0 14 655.0 18 050.0 34761.6 b 16 816.6 b 1.94b
F3 3395.0 14 655.0 17 620.0 36597.6a 185476 a 2.03a
F2 2965.0 14 655.0 17 190.0 36556.8 a 18936.8 a 207 a
F1 2535.0 14 655.0 18 050.0 318852¢ 146952 ¢ 1.85b
FO 14774 14 655.0 16 132.4 22338.0d 6205.7 d 138 ¢
2021 CK 3290.0 19155.0 22445.0 39984.0 b 17539.0 b 1.78 b
F3 3395.0 19155.0 22550.0 42576.0a 20 026.0 a 1.89a
F2 2965.0 19155.0 22 120.0 42096.0 a 19976.0a 1.90a
F1 2535.0 19155.0 21 690.0 36 816.0 151260 ¢ 170 ¢
FO 1477.4 19155.0 20632.4 27168.0d 6535.6 d 132d
2022 CK 3390.0 22155.0 25 545.0 36 892.0b 11347.0b 1.44 b
F3 3395.0 22155.0 25 550.0 38916.0 a 13366.0 a 1.52a
F2 2965.0 22155.0 25 120.0 38847.0a 13727.0a 155a
F1 2535.0 22155.0 24 690.0 35949.0 ¢ 11259.0b 1.46 b
FO 1447.9 22 155.0 23 602.9 23575.04d -279¢ 1.00 ¢
2023 CK 3490.0 22155.0 25 645.0 38612.0 b 12967.0b 151b
F3 3395.0 22155.0 25 550.0 4084154 15291.5a 1.60a
F2 2965.0 22155.0 25 120.0 40719.0a 15599.0 a 1.62a
F1 2535.0 22155.0 24 690.0 35108.5 ¢ 104185 ¢ 142 ¢
FO 14184 22155.0 235734 24524.54d 951.1d 1.04d
SURTIL 2021 CK 3290.0 16 155.0 19 445.0 31080.0 b 11635.0b 1.60 b
F3 3395.0 16 155.0 19 550.0 34272.0a 147220 a 175 a
F2 2965.0 16 155.0 19 120.0 33816.0a 14 696.0 a 177 a
Fl 2535.0 16 155.0 18 690.0 24 648.0 ¢ 5958.0 ¢ 132¢
FO 14774 16 155.0 17 632.4 18768.0 d 1135.6d 1.06 d
2022 CK 3390.0 20355.0 23 745.0 32154.0b 8409.0 b 135b
F3 3395.0 20 355.0 23 750.0 35719.0 a 11 969.0 a 1.50 a
F2 2.965.0 20355.0 23320.0 35236.0 a 11916.0a 151a
Fl 2535.0 20355.0 22 890.0 25300.0 ¢ 24100 ¢ Lllc
FO 1447.9 20 355.0 21 802.9 20148.0d -1654.9d 0.92d
2023 CK 3490.0 22155.0 25 645.0 33565.0b 7920.0 b 131b
F3 3395.0 22155.0 25550.0 37632.0a 12082.0a 147 a
F2 2965.0 22155.0 25 120.0 37338.0a 12218.0a 149a
Fl 2535.0 22155.0 24 690.0 292775 ¢ 45875¢ 1.19 ¢

FO 1418.4 22 155.0 235734 21192.54d -2380.9d 0.90d
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