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Abstract:’ The reduction in chemical fertilizers combined with organic fertilizers is a national strategy to achieve environmental
friendlifiess and maintain the quality of cultivated land. It is of great significance for the prevention and control of soil pollution and the
sustainable development of agriculture. In this study, purple soil and sloping land in the Three Gorges Reservoir area was studied. The
field experiment method was used to study the control, conventional fertilization, optimized fertilization, biochar (fertilizer combined
with biochar) , and straw under rapeseed/corn rotation mode. The effects of five treatments on soil nitrogen/phosphorus form, crop
nitrogen and phosphorus content, fertilizer utilization rate, and crop yield were studied in the field (fertilizer reduction combined with
straw returning). The results showed that the soil ammonium nitrogen content was the highest in the rapeseed season, which was 4. 51
mg-kg™'. The contents of ammonium nitrogen and alkali nitrogen in the treated corn season were significantly higher than those in the
rape season. The reduction in chemical fertilizers can guarantee and increase the total nitrogen content of the soil. Among them, the
total nitrogen content in the rapeseed and corn seasons treated with straw was the highest (0.56 g-kg™' and 0.60 g-kg™',
respectively). The soil treated with straw in the rapeseed season had the highest available phosphorus content (0.76 mg-kg™").
Compared with conventional treatment, the reduction of chemical fertilizers combined with organic fertilizer did not significantly reduce
the total phosphorus content of soil. The reduction of fertilization combined with organic fertilizer showed a slight increase in yield but
showed the highest yield of rapeseed treated by biochar (2 328 kg-hm ™) and the highest yield of conventionally treated maize (5 838
kg+hm ~*). However, there was no significant difference in each treatment (P >0.05). Regardless of the rapeseed season or the corn
season, the reduction of fertilization treatment generally improved the agronomic utilization rate of nitrogen fertilizer and phosphate
fertilizer. In the purple soil area, the combination of chemical fertilizer reduction and biochar and straw returning were beneficial to
improve soil nutrients, improve fertilizer utilization, and reduce the effects of nitrogen fertilizer and phosphate fertilizer application on
crop yield.

Key words :fertilizer reduction; biochar; straw returning; soil nutrient; fertilizer utilization
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miH QbR 4li N P, 0; K,0 s
puylid 0 0 90 15
HFUE IR 150 90 90 15
e Pkt ie 120 75 90 15
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85% ALMEAL +1 x 10* kg-hm =2 (LA #y5et) 102 64.5 90 15
Xt HR 0 0 135 —
H UL 300 150 135 —
KT futbritie 270 120 135 —
85% tLALHEAE +4. 5 x 103kg-hm ~2 ( AFEFFIT) 229.5 102 135 —
85% EALIENE +1 x 10* kg-hm ~2 ( LAEYIRIT) 229.5 102 135 —
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Table 2 Total nitrogen content of rapeseed and maize under different treatments/g-kg~

1

7] pGeL pag A E v RE Rt/ Hye
X e 15.45 £1. 15d 2.18 +0. 16b 1.99 +0. 15¢ 3.21 £0.31b
W 19.56 £2. 19b 3.46 £0.21a 3.04 0. 14a 5.07 £0.48a
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A=W ¢ 13.04 £2. 03¢ 8.44 +0. 64a 6.39 +0.27a 4.97 £0.78a
T 13.27 0. 92bc 5.87 £0.75¢ 5.41.+0.39b
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Table 3 Total phosphorus of rapeseed and maize under different treatments/g-kg ™"

1EW Ab B FRL e RZ e/ P
PO 6.29 +0.28b 1.53 +0. 11c 0.70 +0. 13b 1.03 £0. 11¢c
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Table 4  Yields of rapeseed and maize and maize under

different treatments/kg-hm =2

Qb TR TS ESP Sk s
PO 813 +59b 3446 +623b
W 2215 +411a 5838 +1064a
etk 2207 +343a 5162 £859a
HEWaR 2328 +372a 4765 £897a
T 1962 +363a 5536 +827a

x5 FAEALETHIEMEKGERRERHE k- kg.;;.l
Table 5 Agronomic fertilizer utilization efficiency of p]anl:s ll,ll’ldBI‘

different treatments for rapeseed and maize and maize/kg-kg ™!
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Table 6  Correlation between fertilizer utilization rate and crop yield
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