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Potassium Supply Capacity and Release Characteristics of Tobacco-planting
Soils Originated from Different Parent Materials in Hunan

YAN Hongxing, LUO Jianxin®, OUYANG Zhibiao, TIAN Fei
(College of Resources and Environment, Hunan Agricultural University, Hunan Provincial Key Laboratory of Plant Nutrition in
Common University, Changsha 410128, China)

Abstract: In order to explore the potassium supply capacity and releasing characteristics of different tobacco-planting soils
originated from different parent materials in Hunan Province, tobacco-planting soils originated from 4 representative parent materials
were surveyed. The results showed that: the release amount of potassium mainly depends on the specially absorbed potassium, and is
relatively less from non-exchangeable potassium; There are significantly positive correlations between soluble potassium and the
initial release rate or the rate of semi release potassium, and between absorbed potassium and the initial release rate or the rate of
semi release potassium. In despite of the limited soil potassium supplying capacity, soils derived from the Quaternary Red Soil parent
material maintained high potassium initial rates and available potassium levels, and soils originated from the limestone parent
material showed higher specially absorbed potassium which provides relatively stable potassium sources and has better potassium
capacity; By comparison, soils originated from the purple slate and plate shale parent materials have larger potassium storage
capacity and potassium supplying potential, but the available potassium content is relatively low, and the amount and supply intensity
level of potassium is limited. Soils derived from the limestone parent material were top ranked in potassium supplying capacity,
followed by Quaternary Red Soil, late shale, and purple slate.
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] —1 mol/L = —1 mol/L
[9]
1
Table 1 Information of soil samples
/m
[10-12] 1 78.0
2 556.0
(3] 3 53.2
4 55.6
(14-16] 5 121.8
6 251.0
[17] 7 82.0
8 81.0
(18] Elovich 9 2419
10 240.5
11 295.0
12 556.0
[19] 13 605.0
[20-24] 14 683.0
22l 2 mol/L
2g 50 mL
2 mol/L HNO3 20 mL 20 C
0 10 20 30 60 90 120
180 240 300 420 540 660 840 1020 1200
1440 min 2
1 mol/L HNO;3 20 mL
1.1 )
2013 12 2014 1 2
[18]
10 ““S”? [21]
4 14
! I'kg dK/di=k(Ko-K.)?
K ¢t mg/kg
t min Ko mg/kg
12 k 1
1:10 =0 K=0
=0.5 mol/L - K=Koxt/(t+1/kxKo) 2
=] mol/L —0.5 mol/L 2
=] mol/L K= Ko/2 2
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t=1/kxKy 2 1.18%~2.51%
K= Koxt/(t+t12) 3 0.60%~1.49%  0.22%~0.69%
3 t 0.20%~0.51%
V=dK,/dt= Koxt1/2/(t+t1/2)2 4
4
t/K=t1»/Ko+t/Ko 5
5 1 4
Ko tp = > =
S=[>(K-K.)*/(n-2)]"? 6
S K: K/
t
mg/kg n
1.3
) 2
Microsoft Excel 2003
DPS v7.05 22
2.2.1 tke-t
3 4
2.1
4 70.01=0.626
2
95.63%~97.49%
2
Table 2 Contents and proportions of potassium in soils
/ / / / /
(mg-kg™) % (mgkg') 1% (mg-kg™) 1% (mg-kg™) 1% (mg-kg™) %
2 34.86+13.68 Aa 022 31.73£1.06 Aa 0.20 93.46+21.25 Aab 0.60 311.84+17.85 Aa 2.00 15.13£0.60 Aa  96.99
4  4433+1630Aa 034 37.20£7.09 Aa 0.28 83.78+14.75 Ab  0.64 188.12+57.36 ABab 1.43 12.834+2.74 Aab 97.49
2 4959+3.16 Aa  0.69 36.58+8.65 Aa 0.51 107.54+£16.64 Aa 149 84.60+5.95Bb 1.18 6.91+0.02 Bc 95.97
6 4538+1545Aa 045 43.88+6.86 Aa 044 116.02t11.90 Aa 1.15 253.22+90.23 Aa 2.51 9.63+2.47 ABbc  95.63
0.05  0.01
3 t/ke-t
. Table 3 The t/k~t equations and their parameters of K release
i 17.38 min rted P
r Ko/(mg-kg")  t1o/min s
t/k=0.1109+0.0043¢ 0.9994 234.4 25.99 0.068
t/k=0.1011+0.0042¢ 0.9994 240.8 24.34 0.069
i k=0.0711+0.00417 0.9998  244.5 1738 0.043
22.76~25.99 min t/k=0.0866+0.0038¢ 0.9996 262.7 22.76 0.051
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Fig. 1 Relationship between velocity and time
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Fig. 2 Relationship between the quantity of K released and
time
4
23 Table 4 Relationship between the parameter of K released
’ and potassium forms
Ko Vo tip Viip
0.59* 0.60* -0.42 0.60*
0.61* 0.32 -0.03 0.32
0.81** 0.59* -0.23 0.59*
Ko Vo i 0.16 -0.22 0.3 -0.22
0.01 -0.25 0.3 -0.25
Vtin 4

0.02 -0.25 0.31 -0.25

w0k
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