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Table 1 Descriptive statistics of chemical properties in study area

3 THE FrAE 2 f/ME E I ON: A5 R i & ] Pgs
pH 793 0.26 739 7.98 8.4 322 023 0.46 0.24
OM (g/kg) 17.19 2.40 11.25 16.85 2278 13.95 038 -0.07 033
TN (gkg) 0.95 0.17 0.54 0.98 1.40 17.90 0.14 -0.04 0.45
AN (mg/kg) 74.97 1431 45.66 71.25 11027 19.09 0.63 0.01 0.12
AP (mg/kg) 739 3.24 2.02 6.94 1423 4385 0.69 -0.20 0.16
AK (mg/kg) 16140 30.84 104.68 15931 239.43 19.10 0.60 -0.15 0.17
ASOM (mg/kg) 0.33 0.09 0.11 0.34 0.54 26.68 021 -0.01 0.90
CEC (cmol/kg) 16.15 1.24 13.56 16.66 18.55 7.67 -0.07 -0.28 0.66
TR RATOE TR Y] (B8 2), AHL BIEER.

5 oAt g PR ) ¥ 2 I E AR G, JLT #0808 2 T M
KV, WA BT R ] DL 1N oA oo %
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Table 2 Correlation matrix for soil chemical properties in the study area

T JE pH oM ASOM N AN AP AK CEC
pH 1
OM -0.215% 1
ASOM 0.053 0.513%* 1
N -0.343* 0.353%* -0.43%* 1
AN -0.208* 0.551%* 0.530%* 0.240% 1
AP 0.185* 0.482%* -0.002 0.196* 0.510%* 1
AK 0.275% 0.354%* -0.189% 0.254%* 0.349%* 0.415%* 1
CEC -0.101 0.165* -0.069 0.287%* 0.110 -0.037 0.068 1

e % RIRTE p<0.05 KT WEEARDG: ** RIRTE p<0.01 KT EAHK.

®3 TEEMFAERECPIERBESHEISY

Table 3 Parameters for variogram model for different soil properties

R it Yo SEH YA eE FRMRFEE AR (m) e R B
pH S 0.03 0.07 37.17 M 83.0 0.990 1.07E-05
OM (gkg) S 1.81 5.86 30.87 M 56.5 0.875 4.73E-01
N (ghkg) S 0.00 0.03 3.39 S 54.6 0.718 1.74E-04
AN (mgkg) S 105.60 232.90 4534 M 1126 0.996 5.39E+01
AP (mgkg) S 391 1231 31.76 M 124.9 0.996 1.43E-01
AK (mgkg) S 435.00 1179.10 36.89 M 3124 0.947 6.21E+03
ASOM (mg/kg) S 0.00 0.01 50.01 M 3205 0.951 3.11E-07
CEC (emol/kg) S 0.29 171 1701 S 86.0 0.915 6.64E-02
ARER WY JE LA 72 () BAHOGTEFE KAN, B s IR

LI R UL K AE 2% RS b g i 458 P 1) & P AR 2
EFEH ELAE A <P TR W 4% 3 R A R
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AWFFEIURE FOBE, U0 25 398 1 AT e 2 )
EAHICHE: Jorp, 50 N2 ) AR DG Bl /b, 2 1)
AR fe 9 s 15 PR HILTT I 2 i) B AR DG R sk
2% [] AR Sk dae i o ZRAA ST 100 m BURE [A) B AT 9T
T 98 1 X4 398 37 4 2 8] 43 Al R AR A R I T 2RABL IR 25

2.3 EWHOH
xof 8 A3 JE MEREAT 324 H, ] SPSS i Ab
PR SR AR AE AR FVRR AL m) 7 LR 4. AR AT LA
B, #703 AERAFHEAR BT kR I 73.89%, £
BT RERSE R, ATUARAIX 3 AT T X K
e
£4 HEERMEGHERS SN

Table 4 Principal component analyses of the eight soil properties

R LS A1 FE (%) BRITRE (%)
7 CRE L0877 2B Rl b, R Kriging 4 pC 2559 41.993 31.993
{0 TR SEATARAL, TR ROAR BB 49 T e Y o oo
ARAR, L HGRIOIK L BRI MG CE 2) - 2 wE B
’ AL = ) ° PC4 0.656 7.945 81.837
A B A AL, BefE N R P AR AL K A B AR AL PC6 0.478 5219 93.452
PR S . B TR PR R I W B R = 6] A A S PC7 0.345 3.562 97.014

PC8 0.299 2.986 100

AR SRR . DAL, RAZ AT 9 X e i 7 XA PR
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Fig. 2 Spatial distribution maps of soils properties in study area
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ES % pH OM (g/kg) ASOM (mg/kg) TN (g/kg) AN (mgkg) AP (mgkg) AK (mg/kg) CEC (cmol/kg)
PC1 0.025 0.796 -0.054 0.545 0.767 0.737 0.656 0.250
PC2 0.613 0.001 0.283 -0.417 0.049 0.410 0.092 -0.696
PC3 -0.280 0.203 0.861 0.005 0.245 -0.046 -0.417 0.036
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Fig. 4 Management zone map for optimal cluster in the area
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Fig. 5 Predictive map of spatial variation of confusion
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Table 6 One-way variance analyses of soil properties for the three management zones

73X BWEE pH OM (g/kg) ASOM (mgkg) TN (gkg) AN (mgkg) AP (mg/kg) AK (mgkg) CEC (cmol/kg)
1 30 8.01b 17.82¢ 031a 1.16 b 7845¢ 893 ¢ 183.67 ¢ 16.15 ab
2 56 7.75a 17.26 b 0.32a 097 a 74.12b 7.11b 153.18b 1585a
3 25 8.02b 16.69 a 0.36b 0.84a 72.35a 6.12a 14733 a 16.45b
TrES T F1{H 7.54 2.02 20.10 1.53 1.71 5.15 19.64 5.06
Pro>F 0.00 0.04 0.00 0.06 0.03 0.01 0.00 0.01
e P IE S T R R RORTE p<0.05 KF 2R
x 1 HRETERETFAESHT (%)
Table 7 Zoning statistics for variation coefficients of soil properties.
I IX B2 pH oM ASOM N AN AP AK CEC
1 30 2.32 11.96 22.36 13.60 16.49 38.98 14.29 4.61
2 56 1.64 10.42 19.58 12.14 14.66 3591 11.70 6.89
3 25 2.26 8.21 34.81 11.92 14.31 35.25 10.30 4.77
A 111 3.22 13.95 26.68 17.90 19.09 43.86 19.10 7.67
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Research on Definition of Management Zones Based on GIS and Soil Properties

in Tobacco-planted Field

JIANG Hou-long', LIU Guo-shun', YANG Yong-feng', WANG Xue-jing!, HU Hong-chao?,
WANG Zhen-hai®, GU Jian-gu03, LI Yan-tao®
(1 Tobacco College Agronomy Department of Henan Agricultural University, National Tobacco Cultivation & Physiology & Biochemistry Research
Center, Zhengzhou 450002, China; 2 Pingdingshan Tobacco Company, Pingdingshan, Henan 467000, China; 3 Jia County Branch of Tobacco
Company of Henan Province, Jia County, Henan 467100, China)

Abstract: This research was to define management zones of tobacco planting field in Pingdingshan. The variables of pH, total nitrogen,
organic matter, alkalytic nitrogen, available phosphorous, available potassium, active soil organic matter and cation exchange capacity data
determined in 111 topsoil (0-20 cm) samples were selected as data sources. Principal components analysis (PCA) and fuzzy cluster algorithm were
then performed to delineate management zones (MZs); fuzzy performance index (FPI) and normalized classification entropy (NCE) were used to
determine the optimum cluster number. The results showed that the optimum number of MZs for this study area was three and the fuzziness exponent
was 1.5. The analysis of variance indicated the heterogeneity of soil fertility among different MZs, while the variation coefficient of soil nutrients
decreased. The average confusion index was 0.37 in this area. The overlapping of fuzzy classes at points was low and the spatial distribution of
membership grades was unambiguous. The results indicated that fuzzy c-means clustering algorithm could be used to delineate management zones.
The defined MZs provide a basis of information for site-specific fertilizer management in the tobacco-planted field.

Key words: Management zones, Fuzzy c-means clustering, Soil properties, Tobacco-planted field



