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Fig. 1 Spatial distribution of sampling sites of typical
19.0 tobacco-planting field in Qujing
x1 MBFEATEEESRE
Table 1  Grades of soil properties for tobacco-planting fields in Qujing
pH <4.5( ) 45~55( ) 55~65( ) 65~75( ) 75~85( )
(g/kg) <15 15~25 25~35 >35
(g/kg) <0.75 0.75~1.0 1.0~ 1.5 1.5~2.0 >2.0
(g/kg) <0.8 08~12 1.2~1.6 1.6 ~2.0 >2.0
(g/kg) <12 12~18 18~24 24 ~ 30 >30
(mg/kg) <400 400 ~ 800 800 ~ 1200 1200 ~2 000 >2 000
(mg/kg) <50 50 ~ 100 100 ~ 200 200 ~ 400 >400
s (200 ~ 400 mg/kg) 51.61% (50 ~
100 mg/kg) (<50 mg/kg) 18.58 %
2.1
2 2.2
30543 mg/kg  258.12 mg/kg 2
59.1% 72.61% N > > >
1.222 1.209 1.451 1.176 > > >
1233.99 mg/kg
(D (P<0.05)
(>2 000 mg/kg) > >
(1200 ~ 2 000 mg/kg) 89.56% > > > > >
(400 ~ 800 mg/kg) (<400 mg/kg)
4.15% (>400 mg/kg) 141.61 127.39 mg/kg
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* 2 HMBEETRTBRESEIENH
Table 2 Distribution of exchangeable Ca, Mg contents in soils of tobacco-planting fields in Qujing
+ +
(mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)
<400 0.46 32522 £23.17 7.12 <50 6.14 36.29 +7.89 21.74
400 ~ 800 3.69 660.78 £ 93.07 14.08 50 ~ 100 12.44 74.77 + 14.83 19.83
800 ~ 1200 6.30 999.10 + 107.44 10.75 100 ~ 200 29.80 146.08 +27.73 18.98
1200 ~ 2000 21.51 1653.79 +238.34 14.41 200 ~ 400 33.18 289.34 +57.53 19.88
>2000 68.05 3834.81£1670.38 43.56 >400 18.43 580.74 + 133.59 23.00
— 3054.30+ 1 805.22 59.10 — 258.12 £ 187.42 72.61
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Fig. 2 Distribution of soil exchangeable Ca and Mg contents in
different tobacco-planting regions in Qujing 3455.21 mg/kg pH
216.26
202.85 218.24 mg/kg 202.82 me/kg (<08 gkg)
(P<0.05) 178.74 mg/kg
2.3
231 pH
3 pH 4 9
(P<0.01) 0.118 ~
> 0.285 3%
pH
(17]
(18]
[13] 3
pH
( 415%)
*3 HEELIETRMEES. FEE5TIREM
e ( 18.58 %)
Table 3 Correlation coefficients between exchangeable Ca, Mg
contents and other soil properties ( 2)

pH

0.533" 0305  0.287" 0.190™  0.043

0.328™  0.099"  0.205" 0.182"  0.288"
o P<0.01

[7-9,17]
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Fig.3 Curve fit between exchangeable Ca, Mg and other soil properties in tobacco-growing soil

R4 HERETEZHRES. K5 TREMBRALIE HhE&E

Table 4 Curve fit model between exchangeable Ca, Mg and other soil properties in tobacco-growing soil

R? F P
pH Ye,=1203.480+105.802 X°>~1.401 X° 0.285 2.386 129.252 0.000
pH Ye=323.890-18.297 X*+2.475 X° 0.118 1.082 43.531 0.000
Y =371.406X"°% 0.134 0.055 100.061 0.000
Yrg=(1/0+0.0069X)"! 0.165 0.002 16.624 0.000
Y,=2020.526 X" 0.129 0.565 96.513 0.000
Yng=108.957 ¢ *3%% 0.176 0.761 53.378 0.000
Y =e®32370482%0) S 0.119 0.052 86.511 0.000
Yygg=e 7710309 S 0.177 0.069 53.737 0.000
Yygg—=e 5003440 S 0.158 0.311 122.147 0.000
) «C )
[10,13] (
) ( ) ( tel
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Study on Characteristics Between Exchangeable Calcium,
Magnesium and Related Soil Properties of Tobacco-growing
Soil in Qujing
YU Xiaofen', LI Junying®, HAN Xiaonii’, XIE Yan®, LIU Jiahong®, ZHANG Ruiqin*, LU Yaqiong®,
MA Shugin®, CHEN Xiuhua®’, YANG Shuming', YAN Hui', QIU Xueli""

(1 Agricultural Resources & Environment Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China;
2 Yunnan Academy of Tobacco Agricultural Sciences, Kunming 650021, China; 3 Agricultural Technology Extension Center of
Xuanwei City, Xuanwei, Yunnan 655400, China; 4 Qujing Branch of Yunnan Tobacco Company, Qujing, Yunnan 655000,
China; 5 Food Crops Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract: 651 soil samples were collected from typical tobacco-planting fields in Qujing, Yunnan Province, with sampling
sites were located by GPS technology. The contents of exchangeable calcium (Ca), magnesium (Mg), pH, organic matter (OM),
total nitrogen (TN), total phosphorus (TP) and total potassium (TK) were determined. The distribution characteristics of
exchangeable Ca, Mg and their relationship with other soil properties were studied. The results showed that: 1) The average
contents of exchangeable Ca, Mg in soil were 3 054.3 mg/kg and 258.12 mg/kg, respectively, both were in abundant levels with
large variation, and the proportion below the appropriate levels were 6.3% and 29.8%. The contents of exchangeable Ca and Mg
were differed from among 9 tobacco-growing areas. 2) There was significantly positively correlation between exchangeable Ca,
Mg and pH, OM, TN and TP. Ca was not significantly correlated with TK, while Mg was significantly positively related to TK.
The regression relationship between each two attributes was analyzed using curve estimation method, and a total of 9 curve fit
function equations were established, with coefficient of determination varied from 0.118 to 0.285. The fit error was within 3%,
which showed the goodness of fit was better. The adjustment of soil pH, OM, TN, TP and TK contents had important impact on
the balance of Ca and Mg nutrients.

Key words: Tobacco-growing soil; Exchangeable calcium; Exchangeable magnesium; Curve fit
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