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Suitability Evaluation and Analysis of Late Maturing Citrus in Dongpo District, Meishan City

Based on the 3" National Soil Survey

YAO Li', TANG Biao®, CHEN Zhangquan®, LU Chang’ai*, ZHAO Yuguo®’, DENG Chunxiu®, ZHANG Qi', DAI Tianfei?,

WANG Hong', OUYANG Ping®, HUANG Yaorong?, WU Juan®, LI Yuanhong®, LIN Chaowen'”

(1 Agricultural Resources and Environment Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China; 2
General Station of Arable Soil Quality and Fertilizer of Sichuan Province, Chengdu 610041, China; 3 Office of the Leading
Group for the Third National Soil Survey of the State Council, Beijing 100125, China; 4 Institute of Agricultural Resources and
Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 5 Institute of Soil Science, Chinese
Academy of Sciences, Nanjing 211135, China; 6 Institute of Remote Sensing and Digital Agriculture, Sichuan Academy of
Agricultural Sciences, Chengdu 610066, China)

Abstract: Late maturing citrus is one of the most well-known local specialty agricultural products in Dongpo District, Meishan
City. In order to scientifically guide the local production and optimization layout of high-quality late maturing citrus, this paper
evaluated the suitability of late maturing citrus in Dongpo District based on the soil data of 372 orchard plots from the 3™
National Soil Survey in Dongpo District, in which the data of soil, terrain and climate were converted into fuzzy membership data,
combined with analytic hierarchy process and fuzzy mathematics methods, the suitability evaluation model of late maturing citrus
was constructed, which included 14 evaluation indicators of soil physicochemical properties, terrain and climatic conditions. Soil
physical and chemical properties included pH, organic matter, bulk density, texture configuration, available phosphorus and
potassium; topographic indicators included groundwater level, topographic location and slope; climatic conditions included
effective accumulated temperature =10°C, annual sunshine, precipitation, extreme low temperature andoccurrence frequency of
extreme low temperature. The results indicated that Dongpo District is very suitable for the production of high-quality late
maturing citrus. Among the 3.47x10* hm? of suitable orchard land in the entire area, the dominant area and suitable areas account

for 16.00% and 79.97%, respectively. However, the limiting factors in different regions are different, and different combination
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measures should be taken to improve the suitability and ensure the production of high-quality citrus.

Key words: The Third National Soil Survey; Local specialties; Suitability evaluation; Fuzzy mathematics; Late maturing citrus
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Technical route of suitability evaluation for late-maturing citrus in DongpoDistrict
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Table 1 Hierarchical structure and weights of evaluation factors

B LR PEAL , BCRAEBOR, SEBTZITAN B 7 X FAREA ) MEIEB ) BIRRC ) fEhERE
A A A S M R AC B 5 PPN R 3R 2 IR 25 ) A D NG EYE R pH 0.18
F=1, B HLIR 0.15
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Table 2 Membership degrees and descriptions of topographic indexes
R KAE (m) H B BB L WE ()
sk ik s Jm ik k) ik
0.2 <1 0.5 I HiL 0.35 0
0.6 2 1 (S IRE 1 15
1 =3 0.1 =25
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Table 3 Membership degrees and descriptions of soil physiochemical indexes
pH A ML (g/kg) 25 H (g/em’) ST HiL A4 7Y %W (mg/kg) R (mg/kg)
0.7 4.5 0.1 <10 0.1 1.0 1 AR 0.1 <5 0.1 <50
1 55~7.0 0.325 20 1 12~14 0.9 i 0.6 25 0.55 100
0.7 8.0 1 50 0.1 1.6 0.75 f-gouii] 1 =40 1 =150
0.2 <4.5, >8.0 0.2 65 0.65 Je |2 7Y
0.45 S /|
0.35 PRI
0.30 R A
Fz4 SIFBIREERER
Table 4 Membership degrees and descriptions of climate indexes
=10CH BUR(C) S4E H IR H(h) AF-F% /K Ht (mm) e 35 K 3L+ BRLAG AR (/4R
S E Eiitpus K )E Eiiipuy SR Eiipus SR ik
0.1 <4000 0.2 <1200 0.1 <500 1 <0.01
1 6 000 0.6 1350 1 1300 0.4 0.1
0.1 =7500 1 =1 500 0.1 =1 800
=5 HEREGRRERERY
Table 5 Membership functions of numerical indexes
EisL7N PRI Y PR x PR mAETIR e FBR x FRR
K S %l 0.2 x<l1 0.5 - 5
fizm) y=1¥ 108102 1< x<3
1 x=3
YWEEE) LRl 0 2 28 30
065¢ 35 0<x<I5
15
B2 09401 15<x<25
0.1 x=25
=10C ek _ 3000 3500 7 800 8300
o X=4000 59100 4000<x< 6000
ER 2000
N=| —
i (°C) —J7300=% 69101 6000<x<7 500
1500
0.1 x<<4000; x=7500
44FEH S #! 0.2 x <1200 1000 - - 2300
iGN -
S _JX=1200 66000 1200<x<1 500
(h) 300
1 x=1500
AEREIK SR 500 700 2000 2200
#(mm) 0.1 x<500; x=1800
y=1 X390 09+00 500<x<l1 300
800
1800=X 09401 1300<x<1800
00
Mol 8 S #Y 1 x=<0.01 0 - - 0.1
I y=1-20 3.2
- U xt2E 0.01<x<0.1
(SP e 373
(K/AE)
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Fig. 2 Suitability evaluation of late-maturing citrus in Dongpo District of Meishan City
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Table 6 Areas and proportions of late-maturing citrus suitability grades in towns (subdistricts) in Dongpo District
/TS AEHEIX EHEX P
T (hm?) e A5l (%) T (hm?) L B8l (%) TH A (hm?) L £l (%)

ek 10.85 0.75 1024.25 70.58 416.19 28.68
KAV iE 1.67 9.59 15.36 88.42 0.34 1.98
EAVK 107.79 2.78 2811.47 72.59 953.89 24.63
Rt 3.48 0.40 550.38 63.30 315.56 36.30
CEE 5.86 0.18 2301.75 71.99 889.78 27.83
ZRH 210.03 474 3065.34 69.16 1156.64 26.10
=N 511.80 7.96 5688.38 88.50 227.71 3.54
i U 24.39 1.05 1 928.06 82.80 376.02 16.15
Jor it 303.51 8.94 3007.15 88.61 82.90 2.44
PAVTAH 6.94 1.10 517.85 82.00 106.74 16.90
I 1 T 2.68 93.89 0.17 6.11 0.00 0.00
KN 4.09 0.31 926.11 71.12 372.01 28.57
i 0.01 0.02 55.27 99.27 0.40 0.71
T3 kA 121.48 3.63 2767.40 82.69 457.78 13.68
18 3 73.04 2.25 2976.49 91.86 190.79 5.89
Tk R 11.28 10.90 91.94 88.84 0.27 0.26
At 1398.89 4.03 27727.37 79.97 5547.02 16.00
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