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Suitability analysis of farmland for corn millet growing in Fugu County

ZHANG Yi, CHANG Qing-rui, ZHAO Ye-ting, SUN Li-ping
( College of Natural Resources and Environment , Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: In order to develop and utilize the scarce land resources more rationally, while maintain and improve the
productivity of cultivated land, this paper uses Fugu County data from “Measured Soil Fertilizer” project in 2011 and the
“3414” field fertilizer experiment, in combination with GIS technology platform and comprehensive utilization of geostatis-
tics, Delphi method, comprehensive evaluation method, to evaluate the suitability of corn cultivation in Fugu County.
For millet planting, soils of Fugu County contains low level of total organic matter ( < 10 g*kg™"') and available phospho-
rus (5~ 10 mg-kg™"'), medium level of alkali-hydrolysable nitrogen (25 ~ 40 mg*kg™') and available K(70 ~ 100
mg-kg™'). The suitability of corn growing varies with location, with river terrace being highly suitable (accounting for
11.20% of the total arable land area) or suitable (28.99% ) whereas hill areas being marginally suitable (54.62% )
and not suitable (5.19% ). It should be reasonably increase the content of alkali-hydrolysable nitrogen, available phos-
phorus and soil organic matter, maintain the content of soil available potassium. Meanwhile, attention should be paid to
improve soil texture, increase the ability of soil drought resistance, and fertilizer conservation, thus enhancing the suit-
ability of corn millet.

Keywords: corn millet; soil nutrient; cultivated land; suitability evaluation
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Table 1  Soil nutrient abundance and deficiency index

5 Level BHLET OM/ (g kg™ ") R AN/ (mg-kg™") B AP/ (mg-kg™") A AK/ (mg-kg™")
We=F& Very high >15 > 50 >20 > 140
FH High 12~15 40 ~ 50 15~20 100 ~ 140
145 Moderate 10~ 12 25~ 40 10~ 15 70 ~ 100
= Low 5~10 15~25 5~10 40 ~ 70
Welk= Very low <5 <15 <5 <40
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Fig.1 Flow chart of evaluation of suitability of farmland for corn millet cultivation
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Table 2 Numerical evaluation index membership function
PN 3845 Evaluating indicator PR Function type $JE B EX Membership function c Ul U2
B Slope B HZR T Negative linear Y =0.9706 - 0.024u — - 1.23881 40.857587
LT oM 7K 7Y Ring type Y=1/(1+0.0123(u - ¢)?) 18.163591 0 18.163591
Ui A AN 77 Ring type Y=1/(1+0.002(u - ¢)?) 57.142415 0 57.142415
HRUTE AP A7 Ring type Y=1/(1+0.006(u - ¢)?) 23.493100 0 23.493100
HALHER AK 7 E 7 Ring type Y=1/{1+0.002(u - ¢)?) 181.056683 0 181.056683

TE: UL, U2 ZAERNE, C RARMESEDR , WA ROIIE U1 /NT 55 TH805 FRRYE, I U1 = 0; ERAEGIIME U2 KT THaERRTS C,
n uv2=c.
Note: Ul, U2 is sample observation value, C is the standard indicator, if the sample observations index Ul is less than or equal to the limit of index, Ul
=0; If the sample observations index U2 is more than or equal to standard indicator C, U2= C.
x3 MIBIBTEMIERREE

Table 3 The concept of evaluation index membership function

BRANEES

Wi H Proj
Evaluation factor UH Project

PR A SR JB B The description of index and assessed value

L e e Hige rhge b ki i
Siflr%ﬁﬁiﬂ HP5 Index Light loam Clay loam Middle loam Sandy loam Sand grains Middle to light
o1l texture
PPAL{E Assessed value 0.75 0.5 1 0.5 0.2 0.9
— Pl 7 T B Kb IX
N € H
SR 2 H! iR Index Loess hills River terrace  Windy-sandy region
Geomorphic type .
PHAH{H Assessed value 0.6 1 0.7
S e TR B Tt
HEBERE ) $6H5 Index Full irrigation Irrigation No irrigation
Irrigation capacity .
PP {E Assessed value 1 0.8 0.3
Farmland Match Basic match Not match Complete match
infrastructure PEAETE Assessed value 0.8 0.6 0.3 1
o Pk Zik7N Tk [LERIN AR
e | < ey
sy HH3 Index Bulk Group Structurelessness Prismatic Granularity
Soil structure .
PHAH{E Assessed value 0.7 0.9 0.2 0.5 0.4
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Table 4 The nutrient content of cultivated land in Fugu County

T3 E F-HH FRME R/ME b2 B 353 5 5 2 AL
Soil properties Mean Max. Min. Std. Skew. Sku. CV/ %
HHLE OM/ (g kg™") 8.96 31.10 1.80 2.88 0.02" 3.07" 32.17
BRfH A AN/(mg-kg™") 38.62 92.20 1.50 14.20 0.87 3.87 36.77
R AP/ (mg-kg™!) 6.71 58.00 0.10 3.48 0.69" 3.11 51.83
HRE AK/(mg-kg™!) 109.74 397.00 7.00 50.89 0.35" 3.01" 46.37

T * FOR GG B BB AT G

Note: * shows the statistics after conversion in accordance with normal distribution.
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Fig.2  Soil nutrient distribution map of Fugu County
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Fig.3 The map of suitability of farmland for corn cultivation in Fugu County (a)and distribution map at the township level (b)
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