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Table I Physiochemical properties of three tested soils
(g/kg) (g/kg) (mg/kg) (mg/kg) pH (g/kg)

2.05 35.55 138.43 20.94 6.38 266.5

1.90 27.90 107.92 23.51 4.94 303.2

0.87 17.35 73.56 12.84 8.19 215.1
1.2 (mg/kg) ¢ () K

3 3 (15
28 35C) 3 (50% 65% 80% Excel 2013
) 27 3 5 SPSS 22.0 ANOVA
405 3
3 0.01 mm LSD
20.00 g 100 ml
50% 65% 80%
2
”] 15 2.1
28 37°C 35d
7d 2.1.1 1
3d
1.3 50% 65%
NH;-N (2] NO:;- 80%
N [9]
1.4
=NH;-N NO;-N [-12]
=( 2
)/
[10]

log(Ny-N,)=logNy—Kx*t /2.303 N, t

(mg/kg) Ny
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Fig.l1 Effects of temperature and moisture on mineralized nitrogen content of tobacco planting soil in Dali
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Table 2 Analysis on difference in mineralized nitrogen content of tobacco planting soil in Dali
P
7d 14d 21d 28d 35d
2 0.001 0.001 0.001 0.001 0.001
2 0.001 0.001 0.001 0.001 0.001
x 4 0.047 0.012 0.004 0.001 0.001
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Fig. 2 Effects of temperature and moisture on mineralization rate of tobacco planting soil in Dali
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*3 AREBEETERSAHDZzERAEEETERRT UATUH— R hFEHERE
Table 3  Estimated parameters of first-order kinetic model simulating N mineralization dynamics of tobacco planting soil in Dali incubated in
five weeks under different temperatures and moistures

(C) No(mg/kg) K( R
50% 15 252525 0.279 1 0.738 4
28 49.396 9 0.387 8 0.9217
37 90.991 3 0.260 2 0.769 6
65% 15 32.258 1 0.469 4 0.909 6
28 62.805 8 04343 0.9337
37 85.980 5 0.804 2 0.850 9
80% 15 32.658 8 0.168 8 0.626 9
28 49.865 5 0.346 4 0.752 5
37 87.7193 02197 0.539 0
2.2 80%
2.2.1 3 223 5
3 (No)
37°C
50% 15C
4 No
Ny
50% >65%
222 4 >80% (K)
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Fig.3 Effects of temperature and moisture on mineralized nitrogen content of tobacco planting soil in Bijie
R4 BEMEVEBRIIEVRASEERSH

Table 4 Analysis on difference in mineralized nitrogen content of tobacco planting soil in Bijie

P
7d 14d 21d 28d 35d
2 0.001 0.001 0.001 0.001 0.001
2 0.001 0.001 0.001 0.001 0.001
x 4 0.027 0.001 0.240 0.001 0.001
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Fig.4 Effects of temperature and moisture on mineralization rate of tobacco planting soil in Bijie
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Table 5 Estimated parameters of first-order kinetic model simulating N mineralization dynamics of tobacco planting soil in Bijie incubated in
five weeks under different temperatures and moistures

() No(mg/kg) K( ™ R
50% 15 35.9712 0.229 1 0.559 3
28 63.694 3 0.244 8 0.591 0
37 65.993 3 0.5117 0.948 3
65% 15 21.894 0 0.406 5 0.547 8
28 43.668 1 0.4330 0.960 3
37 63.291 1 0.350 5 0.8459
80% 15 8.646 0 0.092 1 0.0750
28 38.621 0 02195 0.713 0
37 38.080 3 0.419 4 0.9219
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2.3.1 5
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Fig. 5 Effects of temperature and moistures on mineralized nitrogen content of tobacco planting soil in Xuchang
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x6 WNEITEEELIEVRASEERIN

Table 6 Analysis on difference in mineralized nitrogen content of tobacco planting soil in Xuchang

P
7d 14d 21d 28 d 35d
2 0.001 0.001 0.001 0.001 0.001
2 0.001 0.001 0.001 0.001 0.001
X 4 0.013 0.022 0.009 0.001 0.004
No
65% No
50% No 50%
65% 15C
80% 50% K N
233 7 K
T —— 15 T < T
(A) : (B) e © 15T
—a—28C —a—28C —a—28%C
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Fig. 6 Effects of temperature and 50%, 65%, 80% soil moistures on mineralization rate of tobacco planting soil in Xuchang
x7 ARIREETESR S ARETETFEEFALRERTLEATUN— RN FHREELE

Fig.7 Estimated parameters of first-order kinetic model simulating N mineralization dynamics of tobacco planting soil in Xuchang incubated in
five weeks under different temperatures and moisture

(C) No(mg/kg) K R
50% 15°C 12.021 0 0.147 6 0.173 5
28°C 14.064 9 0.514 5 0.732 0
37°C 31.8470 0.390 1 0.741 5
65% 15°C 15.940 0 0.5117 0.483 1
28°C 35.461 0 0.476 0 0.960 3
37°C 63.095 7 04797 0.889 5
80% 15°C 12.909 7 0.5170 0.729 6
28°C 21.834 1 0.7252 0.8742
37°C 41.8410 0.543 7 0.9570
3 [13] Loiseau
Soussanal'¥! 3
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Effects of Temperature and Moisture on Soil Nitrogen Mineralization
in Typical Aroma Tobacco-growing Areas

GAO Zhenzhen', DUAN Weidongz, HU Kun', WANG Jun', YANG Huijuanl,
LI Hongliang®, SHI Hongzhi'"

(1 National Tobacco Cultivation & Physiology & Biochemistry Research Center, Henan Agricultural University, Zhengzhou
450002, China; 2 China Tobacco Henan Industrial Limited Corporation, Zhengzhou 450017, China; 3 Xiangxian County
Branch of Xuchang Tobacco Company, Xuchang, Henan 461702, China)

Abstract: In order to explore the characteristics of nitrogen mineralization in tobacco planting soil and its relationship with
temperature and water, effects of the soil temperature (15 28 37 °C) and the relative water content (50% 65% 80% field
capacity) on nitrogen mineralization of tobacco growing soils in three typical aromatic producing areas of Dali, Bijie and
Xuchang were studied in laboratory culture. The results showed that soil mineral nitrogen and nitrogen mineralization rate were
closely related with temperature and moisture, sharing the increasing trend with temperature increasing. Under the same
temperature, nitrogen mineralization was the highest for soil in Dali due to its highest SOM content, while nitrogen mineralization
was the lowest for soil in Xuchang due to its lowest SOM content. The relationship between soil moisture and nitrogen
mineralization were different in the three different ecological areas, the clayey soil in Bijie had the highest and lowest nitrogen
mineralization and mineralization rate under 50% and 80% field capacity, respectively, meanwhile, the coarse-textured soils in
Xuchang and Dali had the highest and lowest nitrogen mineralization under 65% and 50% field capacity , respectively. Based on
the simulation of first-order kinetic equation, the potential mineralized nitrogen pools (N,) of three soils increased with the
increase of temperature. Generally, 28-37°C was more suitable for nitrogen mineralization while temperature below 15°C was
unconducive to nitrogen mineralization. Ny was the highest for soil in Dali but the lowest for soil in Xuchang while nitrogen
mineralization rate constant (K) was the highest for soil in Dali. Soil moisture also had a certain impact on »,, and the above
results showed that soil temperature and moisture have significant interaction on nitrogen mineralization and mineralization rate,
thus, reasonable regulation of soil temperature and moisture can effectively control the dynamic changes of soil nitrogen
mineralization in different ecological tobacco-planting areas.

Key words: Tobacco; Soil; Nitrogen mineralization; Mineralization rate; Temperature; Moisture

http://soils.issas.ac.cn



