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Table 1 Major physical and chemical properties
of straw and biochar used in this study
FEFE Index N(%) P@%) K@%  C(%) pH
FEFF Straw 0.87 0.45 2.04 50.36 6.93
W)k Biochar  1.28 0.73 1.46 63.27 9.02
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Fig.1 Effects of straw and biochar addition on
N content of leaf in different growth stages
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Fig.2 Effects of straw and biochar addition on
N content of stem in different growth stages
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Fig.3 Effects of straw and biochar addition on N
content of panicle in different growth stages
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Fig.4 Effects of straw and biochar addition on N
accumulation amount of leaf in different growth stages
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Fig.5 Effects of straw and biochar addition on N
accumulation amount of stem in different growth stages
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Fig.6 Effects of straw and biochar addition on N
accumulation amount of panicle in different growth stages
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Table 2 Changes in nitrogen use efficiency and yield under straw and biochar addition

A HAR R HEWOpARE  ARAMAER RERAAIIR WA TR b
Treatment NRE (%) NHI (kg/kg) NPE (kg/kg) NAE (kg/kg) NPP (kg/kg) Grain yield (kg/hm?)
CK 36.63 + 0.62b 64.10 + 1.15ab 30.62 +0.81b 11.20 + 0.46a 39.62 +0.37a 8318.33 + 134.28ab
S 34.70 + 0.42¢ 62.56 + 1.41h 27.05 £ 1.39¢ 9.39 + 0.46h 37.77 £ 0.35b 7933.13 £ 126.93¢
Cl 38.84 +0.43a 64.31 +0.67ab 31.05 + 0.88b 12.06 + 0.30a 40.45 £ 0.52a 8494.87 + 191.88a
C2 24.06 +0.23d 65.74 £ 0.39a 44.58 +£0.48a 10.72 £ 0.21ab 39.14 £ 0.31ab 8216.10 + 105.96b

E: FSIARV NG FREFOR AT E R 2R (P<0.05), T

Note: Different lowercase letters in same column indicate significant difference between treatments (P<<0.05), the same below
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Table 3 Changes of effect intensity in nitrogen use efficiency under straw and biochar addition %
AbFR Treatment  ARIFIMCE NRE  HEWGPIEENHL  FEAEFAIRNPE  RILRAFIH NAE R4 J5 NPP
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Effects of Different Straw Return Modes
on Nitrogen Absorption and Utilization
of Super Rice in Northern China

Cui Yuefeng', Sun Guocai', Lu Tiegang', Wang Guiyan',
Wang Jian', Huang Wenjia', Luan Helin?

('Tieling Academy of Agricultural Sciences, Tieling 112616, Liaoning, China; *Tieling Inspection
Center of Agricultural Product Quality and Safety, Tieling 112000, Liaoning, China )

Abstract The super rice in Northern China ‘Shennong 265 was used to study the N use efficiency under straw and
biochar addition on soil. The results showed that: straw application improved the nitrogen content of leaf and stem in
mid-growing stage, reduced nitrogen accumulation of panicle, decreased nitrogen recovery efficiency, physiological
efficiency and agronomic efficiency by 5.28%, 11.65% and 16.19%, respectively, thereby reduced the yield. A small
amount of biochar addition was helpful to improve the nitrogen content of leaf and stem, and nitrogen accumulation of
panicle in the late growth stage, increased nitrogen recovery efficiency and agronomic efficiency by 6.02% and 7.71%,
respectively, and had a positive effect on yield. A large amount of biochar decreased nitrogen content of leaf, stem
and panicle, reduced nitrogen recovery efficiency by 34.31%, but increased the nitrogen physiological efficiency by
45.62%, and had a negative effect on yield. Straw and large amount of biochar can inhibit the absorption of nitrogen
and have a negative effect on yield of rice, however a small amount of biochar can improve the utilization rate of
nitrogen and yield.

Key words Straw return to soil; Biochar; Super rice; Nitrogen utilization rate



