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Abstract:In order to reduce the impact of long-term excessive use of chemical fertilizers on the soil and
environment of cold rice. Intelligent fertilizer recommendation of according to the Nutrient Expert System
(NE) based on yield and residual nutrients from previous season. Adopting a regional comparative experimental
design with different fertilization rates, investigate the effects of different fertilization treatments on rice
growth period, yield composition factors, theoretical yield, measured yield, and economic benefits, and
analyze the partial factor productivity of fertilizer (PFP) under different fertilization treatments. The experimental
results showed that compared with farmers used to three fertilizer (N-P,O;-K, ) application amount of 161,
59,106 kgeha ', intelligent fertilizer recommendation (N-P, O;-K; ) application amount of 151,56,69 kgeha ',
the reduced application amount of N, P,O;, K,O were 10, 3, 37 kgeha '. There were some differences
among the development process, yield factors, the actual yield, and the variation was not obvious. The
maturity stage of treatment 2 was the earliest on September 1", two days prior to FP. The PFP of the three
fertilizers were the highest on treatment 3, there were 73. 98, 199. 49, 161. 91 kgekg ', respectively. The
higher than FP of 8. 86,21.78,63. 00 kg*kg ', respectively. The yield was increased of 4 treatments based on the
condition of reducing fertilizer. The actual increase yield was the highest of treatment 3. the actual yield reached
11 171.67 kge+ha ', the increasing yield of 686. 73 kg+ha ', the increasing rate of 6. 5%. The order of
increasing yield, PFP of 4 treatments were consistent. The yield of rice could be increased by applying
bio-organic fertilizer.

Keywords: cold rice; Nutrient Expert System; fertilizer recommendation; bio-organic fertilizer; yield; partial

factor productivity of fertilizer
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Effects of Variable Topdressing on Soil Chemical
Properties and Maize Yield

ZHU Yingxue' , CHENG Shengjie'” , KUANG Enjun', YUAN Jiahui' , CHI Fengqin' , ZHANG Jiuming'
(1. Heilongjiang Academy of Black Soil Conservation & Utilization / Key Laboratory of Black Land Protection
and Ultilization of Ministry of Agriculture and Rural Affairs, Harbin 150086, China; 2. Life Sciences and Tech
Academy, Harbin Normal University, Harbin 150025, China)

Abstract: In order to promote green and precise fertilization of maize in the Northeast Black Soil Area, field
experiments were carried out with variable nitrogen topping fertilization. The experiment was based on high
spatial resolution remote sensing image data, using the local conventional nitrogen topping amount of 225 kgeha '
as the standard, 5 fertilization layers were set up and prescription maps were generated. To study the effect of
precise and variable nitrogen topping fertilization technology on soil chemical properties and maize yield
indicators. The results showed that the content of soil organic matter and alkali-hydrolyzable nitrogen in the
855 Farm test base showed that the treatment with slightly reduce the application of nitrogen fertilizer was
significantly higher than other treatments, and the treatment with the conventional nitrogen application rate
increased by 17. 0% and 44. 1% respectively.

compared with that before nitrogen application. Nitrogen fertilizer application after the variable, the pH of

The content of organic matter increased by 8. 2% — 70. 3%

slightly reduce the application of nitrogen fertilizer treatment and a small amount of increased nitrogen fertilizer
application treatment was significantly higher than that of the conventional nitrogen application rate treatment
by 4.8% —5.7%, and the treatment of a large amount of increased nitrogen fertilizer application treatment
was 1. 7% higher than that of the conventional nitrogen application rate treatment. Although the yield of each
nitrogen fertilizer application after the variable treatments was lower than that of the conventional nitrogen
application rate treatment, the difference is not significant. The soil organic matter content in the 856 Farm
test base increased (3. 0% —36.4%) after variable nitrogen fertilizer application, and the difference between
the treatments was not significant. Nitrogen fertilizer application after the variable, the alkali-hydrolyzed
nitrogen content of the conventional nitrogen application rate treatment was the highest (46. 08 mgekg '),
which was significantly different from that of a large amount of increased nitrogen fertilizer application
treatment. The pH of the nitrogen fertilizer application after the variable except a small amount of increased
nitrogen fertilizer application treatment was lower than that of the conventional nitrogen application rate
treatment, and the other conventional nitrogen application rate treatments were higher than the conventional
nitrogen application rate treatment by 4. 2% — 5. 5%, and the difference between the treatments was not
significant. The yield of nitrogen fertilizer reduction treatments was higher, and the yield of nitrogen fertilizer
increase treatments was lower, and the difference between each treatments was not significant. To sum up,
although nitrogen fertilizer application after the variable for one year did not show obvious effect on reducing
the spatial difference of soil available nutrients, it increased the content of organic matter, promoted the plot to
maintain uniform and stable yield, and achieved the effect of stable yield and increased yield.

Keywords: maize; precision fertilization; variable topdressing nitrogen fertilizer; increase production and

efficiency; balancing soil fertility; increase yield
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