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Fig.1 Distribution of soil samples
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BN >T5%, FWHX 5 TFESFEbR 125 A AR GPEAR
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Table 1 Descriptive analyses of pH and nutrient contents of tobacco soil in Malong
ks FEAEL AR T EE Frdt 2 A5 R
pH 144 4.35~7.09 5.45 0.57 10.40
TR (gkg) 144 13.92~57.19 35.04 7.67 21.87
AN (gkg) 144 0.57 ~2.84 1.63 0.36 22.19
4P (ghkg) 144 0.30 ~4.74 0.97 0.58 59.70
K (gkg) 144 4.56 ~33.73 14.18 6.20 43.74
Bf#E N (mg/kg) 144 51.62 ~293.85 127.34 33.37 26.21
B P (mg/kg) 144 5.24 ~95.48 31.70 19.37 61.11
A K (mg/kg) 144 37.93 ~ 404.92 151.55 60.79 40.11
A% Ca (mg/kg) 144 179.63 ~ 6 115.45 122391 689.08 56.30
H¥ Mg (mg/kg) 144 36.29 ~ 430.64 176.66 80.91 45.80
HHS (mg/kg) 144 13.13 ~ 247.05 44.69 29.00 64.89
% Cu (mg/kg) 144 0.68 ~ 6.79 2.35 1.32 56.37
A% Zn (mg/kg) 144 0.34~14.73 2.94 2.05 69.91
A% Fe (mg/kg) 144 13.99 ~ 288.42 93.05 58.96 63.36
H Mn (mg/kg) 144 0.32 ~227.47 53.24 35.44 66.57
H2 B (mg/kg) 144 0.05~1.7 0.35 0.18 52.35
KEEE C1 (mg/kg) 144 4.47 ~74.04 26.49 10.89 41.12
A% Mo (mg/kg) 144 0.01 ~1.88 0.29 0.30 103.23
* 2 TEBYSPERREEFFERBERREMESH
Table 2 The semivariogram models of soil nutrients and corresponding parameters
fibr TR Yz fl HEEMH P KAAFE FAASTE  KmEER AREACE FREILEY
(%) (km) (km) B 7e TRz
pH Exponential 0.008 0.010 76.01 0.409 0.100 4.088 0.009 0.996
AL Circular 0.035 0.057 62.52 0.409 0.315 1.299 -0.021 1.002
AN Gaussian 0.042 0.056 74.92 0.409 0.310 1319 -0.029 0.989
4P Circular 0.077 0.142 53.83 0.409 0.267 1.530 -0.016 1.004
4K Circular 11.814 26.692 44.26 0.101 0.032 3.184 -0.002 0.982
B N Circular 0.047 0.063 73.31 0.409 0.337 1213 -0.014 1.000
P Exponential 0.264 0.383 68.85 0.228 0.210 1.086 -0.004 0.883
B K Circular 0.163 0.182 89.36 0.336 0.063 5.338 -0.020 0.890
% Ca Spherical 0.172 0.228 75.53 0.409 0.385 1.064 -0.019 0.920
% Mg Gaussian 0.170 0.241 70.45 0.087 0.039 2247 -0.010 0.806
A Cu Spherical 0.164 0.227 71.97 0.125 0.053 2.331 -0.016 1.009
B2 Zn Spherical 0.153 0.318 48.07 0.129 0.054 2.381 0.001 0.958
2 Fe Spherical 2 066.700 3297.300 62.68 0.049 0.017 2.870 -0.031 0.982
A2 Mn Spherical 697.400 979.820 71.18 0.409 0.165 2475 0.012 1.036
HHB Circular 0.017 0.021 81.52 0.216 0.090 2.384 -0.004 1.008
HHS Exponential 0.165 0.264 62.66 0.040 0.012 3.395 -0.067 1.002
JK¥EPECl Exponential 0.111 0.136 81.42 0.409 0.110 3.709 -0.045 1.053
A2 Mo Gaussian 0.311 0.503 61.84 0.322 0.184 1.752 -0.024 0.903
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Table 3 Wights of factors

pH HHUR AN 4P 4K TR N WP

O K

fidzZn  HHB A3S KEPECL A% Mo

0.21 0.16 0.05 0.01 0.01 0.15 0.11

0.12 0.03 0.03 0.05 0.05 0.02

2.3.2 irhriEbsrm ol RIm R SR
e VPAN 2 ALK B o IR S IR e U R I
AL RE A MR S TR e
B SR R 55 o SR ] oh, H AR IO 5 (R
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Table 4 Types of function and turning point values of soil nutrient index

AT R LR S A
pH HHUR BN AKBPECL 4N RS A¥P  HAMK &P K figkzn B 1% Mo
(g/kg) (mg/kg) (mgkg) (g/kg) (mgkg)  (mgkg) (mgkg) (gkg) (g/kg) (mg/kg) (mgkg) (mg/kg)
X1 4.5 10 30 2 0.7 10 10 50 0.8 12 1.0 0.25 0.1
X2 5.5 20 60 5 1 16 40 200 2.0 30 5.0 2.0 0.3
X3 6.5 30 120 25 1.5 30
X4 8.0 45 150 40 2.0 50
1.0,X > X, () 233 TR O WAL G VP B ) 4y AT R
f(X) =90.9%x(X=X)/(X; =X)+0.1,X, <X <X, P (1, AT LAT7 {0 7 30 A A e P FR 4
< SNT N, S et gy B SHe g VEE BE G4 2N A
0-Lx<x SEERIRBER SRR AT B 7 BRI 45 K 28 XA
v Yok A, HEHCBURE TR, HUBT A
SLAS XL RZ A . . I . PN Ty
(0 = 0.9% (X=X)/(X, — X, )+ 0.1,X, < X < X, (3 HBE IR R M 1857 23 45 b 3 B PR HR AR 2 (R A5 A kAT

1.0,X, £ X< X4
1.0-0.9%x (X = X3) /(Xy = X3), X3 < X< X,

Oz BAMEREIIE. = FA TR R I SohRvE. 2005

WA, R 5 BTN T HEFR I 1R b B AR £
PIT MBI E R . RGN 56.22%, KW IR
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Table 5 Models and parameters of SFI of soil

EizLa) JEkz] L Y fH REMHE

e (%)

WKHAERE (km)  JEAMAERE (km) Ak

SFI 0 Ffr Exponential 0.010 0.018

56.22 0.104 0.047 2.190
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Fig.2 Spatial distribution of SFI of soil

TR EVEAR R <<0.6 (1, CAREIRLF I L
R R A AR R UE AR - 8 B 75 22, X B LS AE KT
2. 5z IHEE, S, EXEEMARE S
S5 SR ) o B A R A L, X7 4% pH M
ffi, AHLT. 42 N NBAR N I, dAL K Wi, 2
TR A AR BRI R R, AR AR X T

RO Ao SR IR, PR UL N A
FE, ARl KBS It s TR IR BE4h,
BRI I B = A2 B, #8073 DXk Z 45 2L Zn A
2 Mo, 1 1 4MiliIX 3 Tt o3I B T DO R
PG LIS .

3 #%it

e BLAA A 3% pH FIA LT 5 1R B (B e
EGHA AN IR N & s sk, 2P A4 K
TEME, HL P HA K. H3 Can HH Mg fify
WS EETAERE; AUBWEERZ, A% Zn § &
JE &K, oA TR T B AR E .
IR TS R, T IREFR A PR AR IR I N & )
o)A, PR Cay pHL KEME CLL A% B FERL
K& 5 IFE5Fa b I 25 (A1 AR 57 3 232 B ML DS - 52 0 s
oAt 13 TSRS FE b (10 7% (R AR S A by &5 46 1 (8] 35 AN B
HUPED ZIC AR T s R D8 BN 3R G |
PEFREL (SFD RIA & e tE oA, BA 451 2% 8]
HAHDGPE, R S B AP B R, S5
g X AR LE I W R AL 0.19%, R 19.63%,
— % 59.17%, & 21.01%, % 0%. &/ GIS L%k
SRR G5 A I VR T R S B VY, B
R PUBERE R, ] DU 5 4 A A0S TR 2 AT AL
Mg G e —ild, BORHIER & T AR g SR ] SRR &
MPE, AR T AR T3 TR AT RF SRR

S E 30

[1]  SHTEHR, 2=, MR35, AR 8855 45 16 25 7] AR R AR AE .
Ak TR, 1999, 15(5): 33-38

[2] FBAL MG RAEERE TN, st BHE L
1999: 65-132

[3] BES, ZEFF, TR, KM, FOF ARJUE TRLZE
Fel 3 R T F N T )R e . B, 2008, 40(2)
257-263

[4] ERA, BEHE, WH, kK 5T GIS SR mEY%
b ) O VEANIEST. L3, 2010, 42(1): 131-135

[5]1 EEZ5, oy, ZE%. P EWEEMAEK . dbat B
Jig 4k, 2010: 17-31

(6] E¥77, @, BEoE, 2. R 5% 5 10 28 A A ey
HE B 3& BT —— DA PR T 32K S ). VG R K244 (A



902 +

1

43 %

REFER), 2008, 30(1): 98-103

[12]

AR, Bhakdt, MR, IR B SRS E TR, -
1, 2004, 36(1): 104-106

R, BRORTPE, TR, SERAR. BRI L5 PRI AE I
WA & VR P s . N AR & 2R, 2006, 17(10):

HMS, AR, KA,

W ar BT GIS 2 #r. b E AR, 2005, 38(6):

FETE DS, Al k. I B SR X 4

SEANGR, BT, mNZE, SOUSR, BEH. ALt ORI

M 3 LT 25 W) AR S AR R TR 2R 3], 2008, 24(2):

BUAME. BRI Bz SN R KRR HOR AR AL,

XIE Yan?, HUANG Kua-ke?, LIU Jia-hong®

(71 Wi, nhpis, lEG, 22048, HET GIS Ml g4k +
B D& e I, L HGE R, 2007, 38(6): 1081-1085 [13]
[8] kFME, KIEM, XIEWL, THh, MA%, 2=EE, S
LA - B 28 I T 3 2R IR R SRR AIE. T8, 2010, 42(1): 1923-1927
20-25 [14]
[91 b, L3NV AE STV Abat: TR RHRE R,
2000 1204-1212
[10] AE=, B, HHTEK. SPSS st THar . dbst: hEAR  [15]
K HLH R AL, 2002: 110-135
[11] T, ks, FFas RIERE, #iTE. ArcGIS9 HiBfE & 70-76
RENH S CFMD . dbst: WMHEXFE MR, 2007 [16]
463-517 1983: 52-72
Assessment of Feasibility and Spatial Variability of Nutrient Contents
of Tobacco Soils in Malong County, China
LIQiang', ZHOU Ji-heng', YANG Rong-sheng’, ZHANG Zheng-yan®>, ZHANG Yi-yang',
(1 Tobacco Research Institute, Hunan Agriculture University, Changsha 410128, China;
2 Qujing Branch of Yunnan Provincial Tobacco Company, Qujing, Yunnan 655000, China )
Abstract:

Based on GPS technology, 144 tobacco soil samples were collected in Malong County. Descriptive analysis characteristics and

spatial variation characteristics were studied. Soil feasibility index were evaluated based on geo-statistics and fuzzy mathematical theory. The results

indicated that pH, organic content, available S and water-soluble Cl were suitable, total N and available N were too high, available P, available K,

available Ca, available Mg, available Cu, available Fe, available Mo and available Mn were abundant, available Zn was middle, total P, total K and

available B were insufficient; Anisotropic structure of nutrient indices varied evidently, spatial variability of available Ca, pH, available B and

available K were mainly caused by random factors while other nutrient indices’ spatial variability caused by structural factors and random factors;

Spatial distribution map of SFI showed that the areas of good, general and moderate grades were 19.63%, 59.17% and 21.01% respectively.
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Tobacco soil, Nutrient, Geo-statistics, Spatial variability, Feasibility



