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Effects of straw returning and fertilizer reduction on rice yield, nitrogen uptake and utilization in northern
Jiangsu

YAN Jun, WANG Wei-yi, LI Bin, LI Ya-fang, JIANG Run-zhi, SHEN Ming-chen, WANG Chun-yun, CUI Bi-bo"
( Xinyang Experimental Station of Jiangsu Institute of Agricultural Sciences in Coastal Areas, Yancheng Jiangsu
224049 )

Abstract: To explore the response mechanism of chemical fertilizer reduction under straw returning to the field, and to
provide a theoretical basis for the scientific fertilization of rice in northern Jiangsu, field experiment was carried out to study
the effects of local customary fertilization (T1, the ratio of basal, tiller and panicle of nitrogen fertilizer was 7 : 2 @ 1 ), different
131:2)

and different ratios of nitrogen fertilizer topdressing on rice growth, yield, quality, nitrogen absorption and utilization and soil

types of fertilizers reduced by 20% (T2, T3 and T4, the ratio of basal, tiller and panicle of nitrogen fertilizer was 5

nutrients under the full return of wheat straw to the field, with no fertilizer treatment as control ( CK ) . This study could
provide reasonable fertilization technical support for local rice—wheat rotation. The results showed that the number of
tillers (486.2 x 10* - hm™ ) in the T1 at the tillering stage of rice was the highest under straw returning, and it was more
conducive to the accumulation of dry matter before flowering, and the accumulation rate reached 68%. At 20% reduction

in fertilizer application, the number of tillers in the T4 was the lowest, but the ear formation rate was the highest at 86.4%,
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which was significantly higher than that in the T1; T2, T3 and T4 had no significant difference in dry matter accumulation
before flowering, total accumulation and post—flowering accumulation rate, compared with T1. T4 was more conducive
to the transport of dry matter before flowering, and the contribution rate of dry matter transfer to grain was as high as
427%. In terms of yield composition, T2, T3 and T4 increased the actual yield, and the yield of T4 was the highest, which
was significantly higher than that of T1 and T2 treatments by 12.6% and 11.2%. The main reason was the increase of effective
ears and seed setting rate. In terms of rice quality, CK significantly reduced the polished rice rate, chalky grain rate,
chalkiness and protein content of rice. The polished rice rate and whole polished rice rate, chalky grain rate and chalkiness
of T4 was not significantly different compared with T1, but there was no significant difference in protein content between the
fertilization treatments. At the mature stage, nitrogen accumulation in the upper part of the rice plant in each treatment
accounted for more than 60% of the grain portion, nitrogen accumulation of T3 was the highest, and nitrogen accumulation
in grain and stem leaves of T2 and T4 was not significantly different compared with T1. T2, T3 and T4 had higher nitrogen
utilization efficiency, partial nitrogen productivity and nitrogen fertilizer agronomic efficiency than T1, and the agronomic
efficiency of nitrogen fertilizer of T4 was significantly higher than that of T1, T2 and T3. After harvest, the soil organic
matter and total nitrogen content of T1 was the highest, and 20% reduction of chemical fertilizer reduced the residual nitrogen
content in the field. In general, fertilizer application with 20% reduction under the full return of wheat straw to the field ( the
ratio of basal, tiller and panicle of nitrogen fertilizer was 5 @ 3 : 2 ) won’t affect the normal growth and yield of rice, and
the application of 50% water—soluble organ siloxane slow release fertilizer with 50% nitrogen fertilizer can increase yield,
improve nitrogen fertilizer utilization rate and reduce paddy field nutrient residual in the rice—wheat rotation system of northern
Jiangsu.

Key words: straw returning; fertilizer application reduction; dry matter accumulation; yield; quality; nitrogen

absorption



