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Evaluation of farmland productivity on the earth and rocky
area of the South Loess Plateau

LIU Jing', CHANG Qing-Rui', CHEN Tao', LIU Zong-Yuan®, WANG Yin-Fu?

(1. College of Resource and Environment, Northwest A & F University, Yangling 712100, China;
2. Agricultural Extension Center for Chencang District, Baoji City, Baoji 721300, China)

Abstract On the basis of the field investigation, field sampling and chemical analysis, farmland productivity in Chencang District,
Baoji City was evaluated via GIS, Analytical Hierarch Program (AHP) and Fuzzy Mathematical Theory (FMT). The results show that
farmland productivity in the study area can be classified into six grades. Grade 1 area accounts for 3.7%, grade 2 for 17.2%, grade 3
for 36.8%, grade 4 for 24.1%, grade 5 for 9.4% and grade 6 for 8.9% of the total area, respectively. The first three grades of farmland
are mainly irrigated lands, orchards and vegetable fields, in that order. Grade 4 occurs in every township. Grades 5 and 6 (which are
farmlands) mainly occur in the mountain areas with steep slopes, high altitudes and thin layers of soil. Analysis of the characteristics
of each grade for every township is beneficial for scientific management of farmlands, sustainable use soils and soil fertilization.
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Tab. 1 Factors and their weights of farmland productivity evaluation in Chencang District

ObjectA B Rule ndex Weight (3 BiCj)
B 0.364 7 C, Slope gradient 0.357 8 0.130 5
Farmland Site condition
productivity C, Aspect 0.087 4 0.0319
C; Elevation 0.175 6 0.064 0
C4 Geomorphy 0.3792 0.138 3
B, 02420 Cs Texture 0.2500 0.060 5
Soil physi-chemical properties Cs Organic matter 0.750 0 0.1815
B; 0.085 5 C; Farmland infrastructure 0.3333 0.028 5
Soil management Cs Capability of irrigation 0.666 7 0.0570
By 0.049 3 Cy Profile structure 0.523 5 0.025 8
Soil profile component C1o Arable layer thickness 0.476 5 0.0235
Bs 02585 C11 Alkali-hydrolysis N 0.413 8 0.1070
Soil nutrient C1» Available P 0363 6 0.094 0

Ci3 Available K 0.222 6 0.057 5
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Tab. 2 Description and membership of conceptual factors

Factor Description and membership of evaluation factors
Description Ap-P-APb-Bk-c Ap-P-B-Bg-C Ap-P-B-C Ap-P-Bt-Bk-C Ap-P-C
Profile structure Membership 1 0.8 0.6 0.4 0.2
Description Perfection Baswal . None
) perfection Imperfection
Farmland infrastructure Membership 1 0.8 0.4 0
b Description - AGuafantee o Ca‘pable ‘ ‘Po§s1ble None
. L irrigation irrigation irrigation
Capability of irrigation Membership 1 0.8 05 0
Description Plain Valley Flood land .
Tableland Mountain land
Geomorghy Membership 1 0.9 0.8 0.6 0.3
Description South West
P East, southeast Southwest North, r;lortheast,
Aspect northwest
Membership 1 0.8 0.7 0.6 0.4
. Sand Sand
Description Medium loam ney .
i loam soil soil
Texture so1
Membership 1 0.6 0.3
1) ; ; ; ,

Guarantee irrigation represents irrigation can be guaranteed; Capable irrigation represents good irrigation facilities; Possible irrigation represents no
irrigation facilities now which can be built in the future; None represents no irrigation now and future.
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Tab.3 Membership function models of the evaluation factors

Item Function type Membership functior Standard 1rf: :)x Index lower l(ilr-:i)l
Organic matter Upper limit Y=1/[1+0.023 688(u—c)*] 16 5
Available P Upper limit ~ Y=1/[1+0.001 381(u~c)’] 43 5
Available K Upper limit  Y=1/[1+0.000 176(u~c)’] 192 70
Alkali-hydrolysis N Upper limit Y=1/[1+0.000 661(u—c)*] 80 20
Aspect Linear Y=1.086 027-0.043 541x x=24.9 Y=0
Elevation Linear Y=1.295 886-0.000 607x x=2140 Y=0
Arable layer thickness Linear Y=0.152 103+0.034 859x x=24.5 Y=1
F4 WX HER S
Tab. 4 Productivity grade standard of tested farmland
1 2 3 4 5 6
1™ grac 2" grad 3" gradi 4™ grad 5" grad 6" grac
Integrated fertility index >0.88 0.85~0.88 0.68~0.85 0.53~0.68 0.48~0.53 =0.48
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Fig. 2 Distribution of farmland productivity grade in the study area
®5 HMIRXESEZZRHMER
Tab. 5 Farmland area of different productivity grades in each town of the study area hm?
1 2 3 4 5 6
Town name 1™ grad 2" grade 3" grad 4™ grad 5" gri le 6" grad Farmland a1 a
Xiangquan Town 0 0 0 224.5 11753 2241.2 3 640.9
Xinjie Town 0 1279.7 32824 784.6 41.4 0 5388.1
Qiaozhen Town 0 26.9 29142 1202.5 0 0 4143.6
Zhouyuan Town 1027.4 731.4 816.8 1 022.0 0 0 35975
Muyi Town 152.9 155.2 243.8 3076.0 323 0 3 660.1
Guozhen Town 77.4 1024.6 1108.0 728.6 1.5 0 2 940.0
Yangping Town 991.4 1056.6 784.4 39.9 2.1 0 2874.5
Diaowei Town 86.0 1066.9 2405.4 524.3 8.8 0 4091.4
Panxi Town 188.9 1167.8 2199.9 1419.8 53 0 4981.6
Qianhe Town 31.9 918.7 2313.2 378.6 10.9 0 3653.3
Jiacun Town 131.5 230.8 767.3 1165.8 441.9 0 2736.6
Xiangong Town 14.7 3899.2 5433.6 392.6 163.9 0 9903.7
Pingtou Town 0 0 150.5 338.9 766.0 2396.2 3651.6
Hudian Town 0 0 194.8 15.9 409.8 17325 2353.0
Tuoshi Town 0 43.2 214.6 2817.0 907.0 0 3981.7
Chisha Town 0 208.6 2585.5 463.6 306.5 183.4 3747.5
Tianwang Town 50.8 881.4 1781.9 942.5 9.3 0 3665.9
Fenggeling Town 0 0 3.1 2239.6 2 664.6 0 4907.3
Total area 2752.8 12 690.9 27199.2 17 775.6 6 946.6 65533 73 918.2
Proportion(%) 3.7 17.2 36.8 24.1 9.4 8.9 100
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