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100 40 cm 37 cm (%)= / > 100
27 cm 25 kg Microsoft Excel 2016
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1 "N 30 ~60d
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£1 MmiEt T1>CK>T2>T3 60 ~
3 TN I T
Table 1  Test design 90 d 60 d
15
N@ ) PO/ ) KO ) @ ) N 1.0% ~5.9% %0d T
K P 75 15 p PN (0.1%) CK T2 T3
Ti 5 75 15 100 0.02% 0.04% 0.02%
T2 35 73 15 100 14, e CK —B—T1 ---&---T2 --@-- T3
T3 2 7.5 15 100 )
=12
é
12 B 1.0
30 d K 0.8
H; 0.6}
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s ) 0735 75 60 73 90
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3 105 Fig.l1 Effects of biochar addition combined with nitrogen fertilizer
. on soil N abundances
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(%)= 5N / > NO;-N 0.62 ~ 11.36 mg/kg
100 (%)= (%)+ NO; -N

http://soils.issas.ac.cn



258 50

4
NO;-N 75~90d
NO; -N Tl T3 NO; -N
T2 CK
30% 352 ~ 11.77
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Fig. 5 Effects of biochar addition combined with nitrogen fertilizer
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2.6 T1>T2>CK>T3
6 T1
- - T2
45d 75d CK
Tl 13.01 mg/kg CK
60 d
# 2 HYRxR5FAMEEEENFNTERIENER
Table 2 Effects of biochar addition combined with nitrogen
fertilizer on different-source nitrogen accumulation in flue-cured
7.1% ~50.4% tobacco leaves
75~90d
CRAT3>TI>T2 @ %) @)
CK T3 CK  065b 47.16 0.73 ¢ 5284  138¢c
T1 1.13 a 27.65 2.96 a 72.35 4.1a
T2 0.57b 38.43 091b 61.57 1470
T3 0.39¢ 34.81 0.73 ¢ 65.19 1.12d
16 - OCK OTl BT2 8T3
14 .
2 b ba 2.8
ig 10 s 1 4 22.6% ~ 37.0%
& | N Na 15
. 8 sl &\\ﬁ: . \:«:4 N
5 6 d N N
pil B R R[S
0 B '.60 B . ::31 IS\ 25.4% ~
BT KHL (d) 63.6% "N 24.7% ~ 51.7%
6 EMFRRS EARR N I W 7.4% ~ 18.6% T3
EARENEIY

Fig. 6 Effects of biochar addition combined with nitrogen
fertilizer on soil SMBN contents

T2

2.7 30%
2 90d
R3 EYRRSRBEREREKSEMENER
Table 3  Effects of different biochar addition combined with nitrogen fertilizer on fertilizer-N use efficiencies, residues,
recoveries and loss rates of flue-cured tobacco
"N (%) "N "N (%) N (%) (%)

CK 22.63d 40.92b 63.55d 36.40 a 7737 a

Tl 37.03a 35.69¢ 7272 ¢ 27.41b 62.97d

T2 28.37¢ 4823 a 76.61 b 2334 ¢ 71.63 b

T3 33.11b 4931 a 82.42a 17.58d 66.89 ¢
3 [20]
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Effects of Biochar Addition Combined with Nitrogen Fertilizer on
Soil Nitrogen and Nitrogen Utilization of Flue-cured Tobacco

WU Jianan', YAN Haitao', PENG Guixin?, LV Shijunl, YU Jianchun?, ZHANG Lu',
YANG Yongfeng®, LIU Guoshun"’

(1 National Tobacco Cultivation and Physiology and Biochemistry Research Centre / Key Laboratory for Tobacco Cultivation in
Tobacco Industry | Henan Engineering Research Center for Biochar, Zhengzhou 450002, China;
2 China Tobacco Henan Industrial Co., Ltd., Zhengzhou 450000, China)

Abstract: In order to explore the effects of the combination of biochar and nitrogen fertilizer on the circulation of soil
nitrogen and nitrogen utilization in flue-cured tobacco, a pot experiment was conducted with >N trace technique. Four treatments
were set: 5 g pure nitrogen per pot (CK), 5 g pure nitrogen and 100 g biochar per pot (T1), 3.5 g pure nitrogen and 100 g biochar
per pot (T2), 2 g pure nitrogen and 100 g biochar per pot (T3). The contents of '’N, NH;-N, NO;-N, alkali hydrolysable
nitrogen(AN) and microbial biomass nitrogen (MBN) in soil in different growth periods and the accumulation of nitrogen from
different resources in leaves at 90 days after transplanting were measured. The results showed under the same content of nitrogen,
biochar application improved the contents of 5N, NH;}-N, NO;-N, AN and MBN in soil and the nitrogen accumulation in tobacco
leaves. The combination of biochar and nitrogen fertilizer improved the percentage of nitrogen fertilizer in leaves and increased
the rate of "N utilization by 25.4%-63.6%. Compared with CK, the contents of NH;-N, NO;-N, AN and SMBN of T2 increased
17.3%, 8.0%, 7.2% and 11.3%, respectively at 75 days after transplanting, AN and SMBN were also higher than the control at 90
days. Under the test conditions, the combination of biochar and nitrogen fertilizer has a significant effect on soil nitrogen, and the
reduction of nitrogen fertilizer by 30% is feasible when biochar applied.

Key words: Biochar; Nitrogen fertilizer; '’N; Inorganic nitrogen; Distribution of nitrogen; Nitrogen utilization
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