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Fig. 1 Distribution of soil samples
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X (2 052.00 mgrkg) M3, Gb TR T M- )G
HIGHA (2 400 ~ 4 000 mg/kg) M. WA [RIGEA R E
+HEkE, iR (1700 ~ 1 900 m) +IEA %
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Table 1  Soil available Ca and Mg contents at different altitudes

R (m) FEA B3 Ca (mg/kg) A% Mg (mg/kg) Ca/Mg i
T B RB (%) FYIE BREH (%) T BREH (%)

<1500 31 3047.70 ab 37.64 43928 a 49.83 8.79 ab 77.32
1500 ~ 1 700 136 2810.86b 46.63 431.06a 53.89 831b 75.38
1700 ~ 1 900 827 3107.18a 55.16 349.28 b 57.39 11.53a 93.35
1900~2100 1235 2391.17 ¢ 65.54 283.67 ¢ 73.90 1093 a 89.48
>2100 323 2290.94 ¢ 48.44 280.38 ¢ 64.04 10.40 a 65.12
it 2552 2 640.86 60.37 314.26 66.70 10.89 88.43

e [ FUA R BRSSP ETE p<0.05 KCF F 2R

i H X 3 AT Mg % 124 314.26 mg/kg,
FEA PR T (35 B A (240 ~ 360 mg/kg) MY,
E T WI X (278.40 mg/kg) UORIE T S M X

(247.20 mg/kg) Mo ASFIEHR G RE AT Mg
ZERIK, BRI RN, e Mg S B
o RIFH X 5 BRI X 138 Mg & i =
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Rk DA R e A A R A AR A Y gl A X g
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AU I X 1 e Ca/Mg U A B K T Hof o X,
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Table 2 Correlation matrix between soil available Ca and Mg contents and altitude

<1500 m 1500~ 1700 m 1700 ~ 1 900 m 1900 ~2 100 m >2100 m &t
H %% Ca (mg/kg) -0.24 -0.07 -0.16" -0.13" 0.10 0.20"
A3 Mg (mg/kg) 0.08 -0.01 0.16” -0.10" 0.11 021"

o, * 0iRER p<<0.01, p<<0.05 K TFEFE, T,

22 AABHRSELEEYIEHEIESHMMLIES

SHIKFR

S X E IR YE (% 3D, pHFIME N 6.16,
B T 4 o PS5 0 p HLEL 52 R Bk dhs e+
WAV EFEE, F¥IN 3542 g/kg; BN, 2=PHIT
AEr iyl 1.68 g/kg, 1.16 glkg: BRAGHFHRHIX 4F,
K G BRI T IR, P8 12,77 gkg: B3
N CLE HR R DX R A R ARG, P R

(120.24 g/kg); HHUPHAMKE B ML BiEH,
SRR 27.72 me/kg. 187.40 mg/kg. ARl
R E T R Ca Mg & i 5 T 3EpH DL K LA IR 40 75
AR ZE SRR (R 4. % 5). BACkE, ik
JHIX 3T R0 Ca i 45 2P MR 3 A %, S5 3Ll 05
TR s AR 2 IEA DG CHBRAARN B S AT S MEAS
E); AMMgHIMN. AP EZE A, 5
T TR AR IEAN DG, SR X A

R3 TREEBHSELRFINEE

Table 3 Contents of soil nutrients at different altitudes

R (m) pH HIUR (gkg) A N(ghkg)  2P(gke) A K(gke) B N(mgkg) HP(mgks)  HiK (mgke)
<1500 6.75+£048 39.65+1638  2.04+0.62  1.58+1.06  9.66+4.63  12541+42.84 20.05+1643 23126+ 116.68
1500~1700 659+0.76 31.90+1435  1.69+0.66  1.16+0.73 1588671  115.54+52.64 19.67+18.77  198.02+108.33
1700~1900 649075 36.68+2222  1.71+£0.69  1.14£0.60 12.99+6.85  114.56+42.23 28.83+£20.98  205.78+143.16
1900~2100 597+0.84 3383+1263 161052  1.11+1.01  12.88+7.54  118.92+37.44 27.97 +18.91 174.89 + 87.81
>2100 584+0.72 39.34+1327  185+057  1.39+1.94 10.76+6.72  141.32+40.77 28.07 +20.81 179.45 + 106.43
&t 6.16+0.84 3542+16.67 1.68+£0.60  1.16+1.06 1277723  12024+41.26 27.72£19.92 187.40+ 113.13

x4 TREBRSELTEEY Ca SEMIEFSIEXI R

Table 4 Correlation analysis between soil available Ca and other soil nutrient contents at different altitudes

R (m) pH HHUR (gkg) 4N (gkg) 4= P (g/kg) A K(gke) B N (mgkg) FHP(mgke) K (mgke)
<1500 0.65™ 0.50" 0.54" 0.10 -0.03 0.42" 0.59" 0.15
1500 ~ 1 700 0.60” 0.18" 0.16 0.24” 0.06 0.01 0.14 0.18"
1700 ~ 1 900 0.68" 0.26™ 0.34™ 0.15" 0.16™ 0.17" -0.14" 0.19”
1900 ~2 100 0.72" 0.08" 0.13" 0.14” 0.06" -0.06" -0.15" 037"
>2100 0.617 0.26” 028" 0.10 -0.01 0.20" -0.04 023"
&t 0.70" 0.18™ 0.23" 0.11" 0.10” 0.03 -0.12" 0.28"
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Table 5 Correlation analysis between soil available Mg and other soil nutrient contents at different altitudes

Mk (m) pH TP (g/kg) 4= N (gkg) P(gkg) A K(ghkg) BMEN (mgkg) P (mgkg) K (mgke)
<1500 0.43" 0.49™ 0.56" 0.38" -0.26 0.59™ 0.26 0.44*
1500~ 1 700 037" 0.02 -0.02 0.29” 0.03 -0.09 0.14 0.16
1700 ~ 1 900 0.267" 0.14™ 0.15™ 021" 0.30" 0.05 -0.06 0.20"
1900 ~2 100 0.32" -0.04 -0.02 0.12" 0.14™ -0.09™ -0.05 0.29"
>2100 0.367" -0.06 -0.01 0.16” 0.28" -0.04 0.09 0.27"
it 0.356" 0.05™ 0.07" 0.14” 0.20" -0.04" -0.04" 0.26"

R Caty pH. AHLUR. 42 Ny 4 P FIAHR K S IEAH

(pH. AHUFTHIE RN B2 AP, w34
M Ca HAMP LHMK, A¥ Mg 5 pH, &P
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Table 6 Analytical parameters and models of soil available Ca and Mg contents

ST §E| i 3 U i RIRIAAY WY RO R 22
Mean RMS ASE MS RMSS
H5k Ca 0.16 0.63 Gaussian Second 1.17 1.24 1.49 -0.01 0.98
A% Mg 0.17 0.80 Exponential First 0.37 1.61 1.87 0.02 0.84
Ca/Mg LbAH 0.23 0.41 Spherical None -0.13 8.21 7.91 -0.01 0.99
M6 W%, TIEAR Caw Mg F A CaMg Lt HARHL X & H

B H s 20 B 4 5 S I AN TE S A0 A (i B2 5 0 2
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Fig. 2 Distributions of available Ca, Mg contents and ratio of Ca/Mg
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Distributions of Available Ca and Mg Contents in Tobacco Soil at Different Altitudes

——A Case Study of Tobacco-growing Area of Qujing in Yunnan

LIWei'?, XIE Yan'?, ZHOU Ji-heng'?, ZHANG Yi-yang'?, YANG Rong-sheng’

YANG Shu-yuan®, TANG Lang-tao"? YANG Hong-qi'

(1 Key Laboratory of Tobacco Science and Health, Hunan Agricultural University, Changsha 410128, China;

2 Yunnan Reascend Tobacco Technology (Group) Co., Ltd., Kunming 650106, China;

3 Yunnan Qujing Tobacco Corporation, Qujing,Yunnan 655000, China; 4 Fujian Tobacco Industrial Corporation, Fuzhou 350003, China)

Abstract: In order to clarify the changes and distributions of available Ca and Mg contents in tobacco soil at different altitudes, in total 2 552

soil samples between 1300 m and 2300 m altitude in tobacco-growing region of Qujing were collected and analyzed by statistical analysis and

geostatistics. The results showed that the mean contents of soil available Ca and Mg in tobacco-growing soil Qujing were 2 640.86 mg/kg and 314.26

mg/kg, respectively. The content of soil available Ca was highest in the middle altitude region, suitable at the low and lower altitude regions, but

lower at the high and higher altitude areas. The content of soil available Mg declined with the increase of altitude. The content of soil available Mg

was higher in the low and lower altitude regions but suitable in other regions. The contents of soil available Ca and Mg were correlated negatively

with altitude. The ratio of Ca/Mg in the middle altitude region was highest, but significantly lower in the low and lower altitude regions than other

regions. The available Ca was correlated negatively with available P, positively with other soil nutrients. The available Mg was correlated negatively

with alkali-hydro nitrogen and available P, positively with other soil nutrients. The content of soil available Ca gradually declined from east to west in

Qujing. Available Mg was higher in south and north regions but lower in middle region, the ratio of Ca/Mg was higher in east region but lower in

south,

north and west regions.
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Altitude, Tobacco soil, Available Ca, Available Mg, Geostatistics, Tobacco-growing area of Qujing



