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Analysis and verification of fertilizer reduction potential of rice in Liaohe Delta

GONG Liang, JIN Dan-dan, NIU Shi-wei, WANG Na, XU Jia-yi, SUI Shi-jiang ( Institute of Plant Nutrition and
Environmental Resource, Liaoning Academy of Agricultural Sciences, Shenyang Liaoning 110161 )

Abstract: With the current tendency of zero growth in chemical fertilizer application, reduction of chemical fertilizer
application has been concerned in the agricultural production in China. Liache Delta is one of the main areas of Japonica rice-
producing with the highest yield, where the potential of fertilizer application reduction and its effect on rice yield need to
be studied. The linear plus platform function was used to calculate the recommended application of nitrogen fertilizer in the
Japonica rice-producing area of Liaohe Delta. Based on crop demand on the nutrients and the nutrients in paddy soil, the
appropriate application of P and K fertilizer was estimated by means of keeping P and K balance. The potential of fertilizer
application reduction was determined by analyzing the survey data from 240 farmers' fertilization practice. Based on the
8-year experiment, the effects of recommended fertilization and farmers’ fertilization on soil nitrogen pool and rice yield
were compared to verify the time—efficiency of chemical fertilizer reduction. When the target yield of rice reaches up to 10000
kg - hm in Liaohe Delta, the recommended amount of N, P,05 and K,0 application were 234, 111 and 101 kg - hm™.
However, the average amount of N, P,05 and K,0 application were 271.5, 117.0 and 96.1 kg * hm™ in farmers’ fertilization
practice, with low nitrogen use efficiency of 82.1% farmers. A good potential of N, P, and K fertilization reduction was
showed from the 21.7%, 9.6% and 7.1% farmers, with 13.7% decrease in N fertilization, 5.1% decrease in P fertilization,
and K fertilizer needs to be supplemented in an appropriate amoun. When rice yield increased slightly or decreased by less
than 1%, the amount of N fertilizer application decreased by 15.15% ~ 21.15% compared with that in farmers’ fertilization
practice, with no significance on total N and alkaline hydrolysis N, available P and available K in the 0 ~ 20 ¢m soil, and
the mineral 1 contert in creased by 4.63% ~ 19.24%. The farmers’ fertilization is in a different range in Liaohe Delta, with
over-application of N fertilizer. It is recommended that 13.7% N and 5.1% P fertilization can be reduction and K should be
supplied appropriately. The recommended amount of fertilizer application varys with time, which contributes to soil N pool
supply and stable rice yield.

Key words: rice; fertilizer reduction potential ; fertilizer reduction space ; recommended fertilization ; nutrient balance
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