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Abstract: [ Objectives ] Stabilized nitrogen fertilizers have showed acknowledged effects in yield increasing
and nitrogen input reduction, but lack the targeted recommendation for different soil and climatic conditions.
Therefore, we conducted experiment to propose the optimum rate of one-time application of stabilized nitrogen
fertilizer in spring maize in central and southern Liaoning Province. [ Methods ] Field experiments were carried
out in Shenyang and Haicheng of Liaoning Province in 2017. The experimental nitrogen fertilizers were urea
containing urease inhibitor and nitrification inhibitor. The treatments in both sites included no-nitrogen control
(CK), ordinary urea control (CK1) and 10% less urea control (CK2), stabilized urea in application rates of 10%,
15% and 20% less than its CK1 (N 244 kg/hm’) treatment in Shenyang (S1, S2 and S3), and stabilized urea in
rates of 10% and 15% less than its CK1 (N 217 kg/hm®) in Haicheng (S1 and S2). Soil and plant samples were
collected in the main growing season of maize, respectively. The biomass and yield were investigated and the
content of soil inorganic N and the N contents in different parts of maize plant were measured. [ Results ] The
treatments of stabilized fertilizer increased the maize yield significantly (P < 0.05), and S2 treatment showed the
most stable and highest yield. The yield and income in S2 treatment were 7.5% and 1795 yuan/hm’ more than
those in CK1, and 11.1% and 2808 yuan/hm’ more than those in CK2 in Shenyang. The yield in S2 in Haicheng
site was not significantly different from that in CK1 and the income decreased by 184 yuan/hm’, and the yield and
income were increased by 19.5% and 2685 yuan/hm’, compared with CK2. Compared with CK1, the nitrogen
recovery efficiency (NRE), nitrogen agronomy efficiency (NAE) and nitrogen partial factor productivity
(NPFP) of stabilized fertilizer treatments were increased by 10.4%—12.4%, 3.4%—6.2% and 6.5%—-10.8%, and
compared with CK2, the increases were 10.2%—12.2%, 3.3%—6.1% and 3.3%—7.6%. The stabilized urea
significantly increased the N absorption intensity of maize in the middle and late growth stages. The total plant
N accumulation intensity was in order of S2 > S1 > S3 > CK1 > CK2. The soil inorganic N contents (SIN)
varied quite differently in 0-20 and 20—40 cm soil layers during the growing season. In the seedling and
jointing stage of maize, the SIN contents of 0—20 cm layer in S1, S2 and S3 treatments were lower than those in
CK1 and CK2, but from bell-mouthed stage to mature stage, the SIN contents of 0—-40 cm soil layer were
significantly higher. Generally the SIN content of the 0—40 cm soil layer in S1, S2 and S3 treatments varied less
than that of ordinary urea treatment. [ Conclusions ] Stabilized nitrogen reduction can maintain or increase soil
inorganic nitrogen content. At the experimental site in Shenyang , the maize yield and economic benefit, total N
accumulation and agricultural efficiency of nitrogen fertilizer are all highest when using stabilized urea at 15%
less rate, while At the experimental site in Haicheng, the optimum recommendation for stabilized urea is 10% less
as the relatively low conventional urea application rate in the area.
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Table 1 Basic soil properties of the experimental sites

TG i 45, HHU (g/kg) THLA (mghkg) 4% (gkg) WA (mgkg) AR (mgkg)  HBEN (mg/kg)
Experimental site Organic matter Inorganic N Total N Available N Available P Available K
PEFH Shenyang 5.14 14.61 8.53 0.83 91.40 7.60 89.80
133} Haicheng 5.14 22.30 18.25 0.86 129.60 27.42 122.76
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Table 2 Effects of different fertilization treatments on the yield and economic benefits of spring maize
o e F“i PHE HE)M&/\ N li&/\ SURA ?%‘LI&/\
Experimental site Treatment Yield Output value Fertilizer input Manual input Total cost Net income
(kg/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?)
LA Shenyang CK 6855d 10420 1371 2250 3621 6799 d
CK1 10042 b 15264 2432 2250 4682 10582 b
CK2 9307 ¢ 14146 2327 2250 4577 9569 ¢
S1 10887 ab 16549 2619 2250 4869 11680 ab
S2 11289 a 17159 2532 2250 4782 12377 a
S3 10598 ab 16108 2447 2250 4697 11411 ab
13 Haicheng CK 7300 ¢ 11096 1031 2250 3281 7815 ¢
CK1 11850 a 18012 1974 2250 4224 13788 a
CK2 9900 b 15048 1879 2250 4129 10919 b
S1 11716 a 17808 2250 2250 4500 13308 ab
S2 11835 a 17989 2135 2250 4385 13604 a

¥ (Note) : JRZ Urea 2.00 yuan/kg, FasE &I Stablizied urea 3.00 yuan/kg, Bt Phosphate fertilizer 1.0 yuan/kg, #/il! Potassium
fertilizer 3.75 yuan/kg, A T.#% Manual input 100 yuan per person per day, K Maize 1.52 yuan/kg; [FIFVEUE G A /NG FhEF R AL B ) 22 5535

2| 5% 119535 7K Values followed by different small letters in the same column mean significant difference at 5% level among treatments .
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Fig. 1 Effects of different fertilization treatments on
nitrogen accumulation of maize (Shenyang)
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Fig. 2 Effects of different fertilization treatments on nitrogen use efficiency of maize (Shenyang)
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Fig. 3 Dynamics of NH,"-N and NO,-N contents in 0—20 cm soil layer at different growth stages of maize (Shenyang)
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Fig. 4 Effects of different fertilization treatments on soil inorganic nitrogen content (Shenyang)
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