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Optimization of Soil Testing for Nitrogen Fertilization in Tobacco Fields

HUAN Weiwei'?, XU Yongxian®, WANG Li*", QIAN Pi*, WANG Yujie'**, WANG Yiliu'?, CHEN Xiaogin'?, LU Dianjun'?,
WANG Huoyan'?*, ZHOU Jianmin'*

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
211135, China; 2 University of Chinese Academy of Sciences, Nanjing, Nanjing 211135, China; 3 Chengjiang Branch, Yuxi City
Company, Yunnan Tobacco Company, Chengjiang, Yunnan 652500, China; 4 Luoyang City Company, Henan Tobacco Company,
Luoyang, Henan 471000, China)

Abstract: This study focused on tobacco plant, which is highly sensitive to N supply, and utilized various tobacco-growing soils
from across the country. Through incubation experiments, pot and field experiments, a soil testing method for N fertilization in
tobacco fields was optimized. The results showed that under aerobic conditions, the increase in soil ammonium nitrogen was
significantly negatively correlated with pH, while nitrate nitrogen was significantly positively correlated with pH. The increase in
total inorganic nitrogen was primarily positively correlated with multiple soil N availability indicators. Both increasing
temperature and extending incubation time favored the accumulation of ammonium nitrogen under anaerobic conditions. When
accounting for initial nitrate nitrogen lost during anaerobic incubation, the anaerobic and aerobic methods generally reflected
consistent soil N supply capacities. Inorganic nitrogen obtained under specific incubation conditions more accurately reflected the
N supply capacity of different soils compared to single common N indicators. Using stepwise regression, a formula for tobacco
leaf N uptake based on alkali-hydrolyzable nitrogen and inorganic nitrogen was derived: Tobacco leaf N uptake (mg/kg
soil)=37+0.3 xalkali-hydrolyzable nitrogen+0.7xinorganic nitrogen. This formula outperformed all other single soil N indicators.
By comparing with the appropriate field N application rates, a simplified formula for soil testing-based N fertilization in tobacco

fields was proposed: Recommended N application rate for tobacco fields (kg/hm?®)=135-1.07xsoil baseline N supply indicator,

OFETH .z MHE A F R R — B0 H (yxyc20240 14) e R0 RS A RS 4 2 A R BHE T H (2021410000240017) %8 Bl
* A5 VE#H (hywang@issas.ac.cn; 6131748@qq.com)
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where soil baseline N supply indicator=0.3xalkali-hydrolyzable nitrogen+0.7xinorganic nitrogen. This formula is expected to

provide an effective methodological basis for future soil testing-based N fertilization in tobacco fields.

Key words: Tobacco-growing soil; Soil testing for nitrogen fertilization; Alkali-hydrolyzable nitrogen; Inorganic nitrogen;

Nitrogen application rate
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Table 1 Chemical properties of soils tested

M5 FHFE R pH A LT 2R X e B S A HAA Tl A &
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 YN-CJ 7.95 45.0 2.12 2.02 4.1 143 35.5 49.8 150.0
2 YN-TH 7.68 26.7 1.75 1.97 13.6 14.1 51.1 65.2 144.8
3 GZ-YJ 4.61 26.2 1.24 0.78 11.6 22.7 59.6 82.3 106.3
4 SC-PS 4.56 29.5 1.31 1.65 16.3 70.6 55.7 126.2 150.6
5 SC-BM 5.58 26.4 0.92 0.94 9.8 34.9 6.1 41.0 95.9
6 SC-TS 7.35 9.5 0.51 0.41 3.8 11.7 3.3 15.0 21.9
7 SC-LX 49 18.0 0.72 0.91 9.6 28.5 41.1 69.5 91.4
8 SC-PD 7.64 8.1 0.83 0.65 3.1 5.1 325 37.6 43.0
9 HN-SC 7.06 13.9 0.71 0.39 14.7 7.8 11.5 19.3 48.2
10 HN-GC 7.73 13.3 0.63 0.36 12.3 6.0 17.5 23.5 36.0
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Fig. 1 Dynamic changes of ammonium nitrogen contents in

different tobacco-growing soils under aerobic cultivation condition
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Table 2 Correlations between the increase of inorganic nitrogen and the basic chemical properties of soils from different regions under aerobic
and anaerobic incubation

pH SOM TN AHN  NH;-N  NO;-N AN SNH;-N ONO;-N  SAN  gNH;-N BNH,-N
pH 1
SOM  -0.161 1
TN 0.105 0.874" 1
AHN 0242 0931  0.888" 1
NH;-N  —0.749™  0.390° 0.164  0.491" 1
NO;-N  -0.429" 04517 0568  0.649"  0.398 1
AN -0.702"  0.503™  0.4417 0.683" 08317 0.841" 1
SNH;-N  -0.874™  0.109  —0.047  0.158 0422  0.537" 0.574" 1
SNOs-N  0.759™ 0484 0.628" 0389 0416~ -0.152 -0.336" -0.721" 1
SAN  -0.509"  0.653™  0.557" 0.626" 0215 0.609™  0.496™  0.714"  -0.036 1
oNH;-N  -0.013  0.798"  0.780"  0.798"  0.194 0.343"  0.323"  —0.049 05757  0.507" 1
BNH;-N  -0.02  0.869" 0861 0869"  0.133  0.480"  0.369" 0.037  0.585"  0.634"  0.913" 1
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Fig. 2 Dynamic changes in nitrate nitrogen contents of different
tobacco-growing soils under aerobic cultivation condition
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Fig. 3 Dynamic changes of inorganic nitrogen contents in different
tobacco-growing soils under aerobic cultivation condition
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Fig. 4 Inorganic nitrogen contents in different tobacco-growing soils under aerobic and anaerobic incubation conditions
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Fig. 5 Correlations between soil inorganic nitrogen contents in tobacco-growing soils under aerobic and anaerobic incubation conditions
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Fig. 6 Correlations between nitrogen indices in tobacco-growing soils and nitrogen uptake of pot-cultivated tobacco leaves
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