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Abstract: [Objective]l The growth of tobacco is sensitive to environment conditions. The tobacco production is strictly
restricted by regional cultivated land. Based on the principal of hiberarchy analysis and fuzzy mathematics and the technique of GIS,
the comprehensive evaluation of tobacco ecology suitability were studied according to the actual circumstances of the whole Henan
tobacco planting regions. [Method] The evaluation index system of tobacco ecology suitability of Henan tobacco planting regions
was established by choosing 17 evaluation indexes from 3 respects of climate, soil and landform with Delphi method. Furthermore,
the membership function was set up according to the effects of each ecology factors on the growth and quality of tobacco suitability.
And the AHP was used to determine the weight of indexes by using quantitative analysis. Then the tobacco ecology suitability map
of Henan tobacco plantation was drawn with GIS software mapGIS. [Result] It is found that the most areas of the western and
southern parts of Henan province is the highly suitable regions, accounting for 22.52% of Henan tobacco planting areas. It is because
that there are medium air temperature, sunshine and rainfall, medium soil pH value and high contents of soil organic matter in the
regions. Moveover, the topography is hill and massif and the height above sea level is between 150-800 m there .Some areas of the
southern and middle parts of Henan province is the suitable ones, accounting for 34.99% of Henan tobacco planting areas. It is
because that there are enough rainfall, medium air temperature, high contents of available N and available K in the soil in this regions.
There are less suitable regions in the northern and eastern parts of the investigated regions because of drought, too high pH value and

CI" in the soil and irrigation water, accounting for 35.54% of the whole areas. [ Conclusion 11t can be conducted rapidly and correctly
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by combining AHP and membership function for comprehensive evaluation of tobacco ecological suitability supported by GIS. For

most of tobacco planting fields in Henan province, and practical tobacco productivity can be identified completely.

Key words: GIS; flue-cured tobacco; evaluation factors; AHP; ecology suitability
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Fig. 1 Hierarchy structure of suitability evaluation index of tobacco ecology in Henan Province
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Table 2 The results of analytic hierarchy process
JZIX A JZIX C Hierarchy C HAEWE
Hierarchy A Ak Cy HE C, 11 G, Weights
Climate Topographic characteristics Soil
0.51 0.10 0.39
AHEWZ10CHESIB A, 0.33 0 0 0.17
Total active temperature (=10°C) during growth duration
JeH M A, Frost-free duration 0.28 0 0 0.14
H ¥ =20°CHr4: H A A5 0.17 0 0 0.09
Total active Continuous days of average day temperature(=20C)
H I H 4> % A4 Sunshine duration percent 0.11 0 0 0.06
£ H IR & As Precipitation during growth duration 0.07 0 0 0.03
AIXHEE As Relative air humidit 0.04 0 0 0.02
6 y
)% A; Slope grade 0 0.67 0 0.07
BRI E Ag  Altitude elevation 0 0.24 0 0.02
A Ay Landform type 0 0.09 0 0.01
JKEPES Ay Water solution chloride 0 0 0.32 0.12
WEZJE B Ay Thickness of plough layer 0 0 0.25 0.10
pH A 0 0 0.16 0.06
HHL A3 Organic matter 0 0 0.11 0.04
T35 Ay Soil texture 0 0 0.07 0.03
A% Ass Total nitrogen 0 0 0.04 0.02
B Ays Available K 0 0 0.03 0.01
W Ay Available P 0 0 0.02 0.01
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Table 3 The type and inflexion of membership function of evaluation factors
ESES (BRAE{EL s R A Y FAE B2
Factors Evaluation index Type of membership GRIEER 1D CGRIBFEH 08 0.1)
function Optimum value Limit value
K JeAE ) Frost-free duration FHERTE S type 150d 120d
Climate EHHIZ10CiERUE THBEIE S type 2800°C 2600°C
Total active temperature (=10°C) during growth duration
AEH W H B =20 C RS HE THEEIE S type 85d 70d
Total active continuous days of average day temperature (=20°C)
A F A F IS Sunshine duration during growth duration  #ii#)4: %! Parable type  600~800 h 500 h, 1 000 h
LB WIS Precipitation during growth duration YL Parable type  500~600 mm 300 mm, 800 mm
B WX Relative air humidity during growth duration YR Parable type  65%~75% 50%, 90%
i W E Slope grade FEBiTE Inverted S type  0° 25°
Topographic R E Altitude elevation PR Parable type  150~800 m 60 m, 1600 m
characteristics
W3R Landform type HE4H Linear type FEf% Hill(1); tliih Mountain(0.9); ~F*J5t Plain(0.8)
e K PES Water solution chloride WL R Parable type  10~30 mgkg™ 10 mgkg™”, 45 mgkg™”
Soil WEJZ S Thickness of plough layer FHERIE S type 25 ¢cm 15 cm
pH LR Parable type  5.50~7.00 5.00, 8.00
FH WK Organic matter LY Parable type  14~18 gkg! 8 gkg”, 25 gkg”

B2 e

Thickness of texture

4% Total nitrogen
HAH Available K

MW Available P

HEH
Linear type

[0 TE Inverted S type
THEBIE S type
THERJE S type

“FJ5 Plain: 031 Sandy loam. #3ib35E 1 Power
sandy loam(1.00); 41 Lome loam. #¥1- Sand
(0.90); %1% 1= Clay loam. %%} 1+ Loam clay(0.80);
#i 1 Clay. #ZFi 1 Heavy clay(0.70)

(il FEF% Hill: %53+ Clay loam. 3E%6 1 Loam
clay(1.00); 3+ Loam. %+t Clay(0.90); i+
Heavy clay. ¥#> 3 1 Power sandy loam(0.80); >
3 1 Sandy loam. # 1 Sand(0.70)

1.5 gkg! 0.8 gkg!
150 mgkg™” 80 mg'kg
15 mgkg” 5 mgkg!
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Fig. 2 Ecology suitability distribution of Henan tobacco
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BIEH AT RIS LAV, SESMVEN 72
e, TLAZ RSN W) .

3.3 VPGSR AR PR AT M e T IR A 1)
SeEEME, DUV T VEIERE IS B, R IR T
JEATE M B SRR, B R E SR T
BUE—F RGHTITE, XML AN AR
BYEHCREAL, LU e P — Sk, AR T
S AL PPN T2 AR Z TR R 2 I
RN EEE VPN TET IR VT 45 5L, T RS IR AR
SRR 5 0 T 2% 5 AR W 2 T W, RERE RS
b S AR B AR DX ) A SIS L S R S S . ARSI
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doOE kW R %

2%

PO AR AR P SR T LA B

4

it

R Vo] g 2 R DX A 2 e AR A k) o

TRT B 44 1) T A0 T 0 P K 4 b X Ry S e X, i
TR AT HEST X R TR 22.52%; BB Ak —Sb i [X.
A E X, SRR AT R TR 34.99%; AL AN
IR R 43 H X R UGE B X, L AR i X R T
R 35.54%.
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