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Fig.1 Evaluation index system of farmland fertility
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Table 1 Value of turning point in S-type function

®iFd AHOR L35 g ERH B2

A LR &3 A AR Bl
Avai. Cu Avai. Fe Avai. Zn Avai. Mn . Avai. B

point (g/kg) (mg/kg) (mg/kg) (mg/kg)  Salinity(%)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Turning o.M Avai. N Avai. P Avai. K Fibit
X1 5 30 5 50 0.3
X2 25 150 25 200 2

0.5 2.5 0.5 1 0.25
5 5 5 30 2
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Table 2 The membership degree of evaluation indicators in concept

2%
Accumulated T <2000°C 2000C ~2200°C  2200°C ~ 2400°C =2400C
#RE
Membership d 0.21 0.45 0.65 0.85
#E BEARE R kR EAHR — iR THEH R
Irrigation Enough Basiclly enough  Generally enough Not enough
REE
Membership degree 1 0.8 0.7 0.4
53 ) © it Rt 2R+ Gl Bt XL Wit
Soil texture Medium loam Heavy loam Light clay Medium clay Light loam Heavy clay Sandy loam
SRR .
Membership degree 1 0.8 0.7 0.6 0.5 0.4 0.3
&K & (mm)
Precipitation > 1200 800 400 200 <50
RIRE 1 0.8 0.6 0.4 0.1

Membership degree
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Table 3 Weights of farmland fertility evaluation factors
o LR ES: 4. 17 % {2 SRmEH R R AARE
e Soil nutrient Soil P&C Soil control Climate Obstacle Combined
Evaluation factor 0.3819 0.1732 0.1681 0.1432 0.1336 b weight
HHLE O.M 0.1495 , 0.0571
WEA Avai. N 0.2124 0.0811
EH B Avai. P 0.0984 0.0376
HEBH Avai. K 0.1057 0.0404
HHH Avai. Cu 0.0783 0.0299
B Avai. Fe 0.0915 0.0349
BB Avai. Zn 0.0932 0.0356
M4 Avai. Mn 0.0817 0.0312
BB Avai. B 0.0893 0.0341
pH & 0.4132 0.0716
1R F b Soi texture 0.5868 0.1016
MR IUE R Irigation 1 0.1681
BB Accumulated T 0.4241 0.0607
F R Frostless period 0.3754 0.0538
ERA R
Annual precipitation 0.2005 0.0287
hot: 24
Salt content 1 0.1336
1.4.5 T HMRH A 224K FHEME 2 #% lﬁﬁj}'ﬂf
B 5 A 4 0 45 8K (TFT) , B X o F 45 32 2 -
M5 & R TEIE 2.1 HithtWMFESRA
IFl = 3F; x ¢ (i=123,~) (1 ABR LA RSB M S B B R

FH H, IFI(integrated fertility index) X 2% 8F b 4 7 &=
BREGF EREIANHERRE: C EA-8iMHE
reygaamEl,
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Table 4 Data of soil nutrients in contrast with that of the second census

. AWE WA e g R AR A& HE A
T o.M Avai. N Avai. P Avai. K Avai. 7n Avai. Fe ) Avai. Mn Avai. Cu
me (&/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg)
ZKEH Second census 22.3 58.80 14.00 302.00 0.7 6.9 1.93 1.03
2010 FEBIE .
Mean value of 2010 13.80 72.11 11.40 246.04 0.72 3.97 7.68 1.13
ZREES BRI WA 1% EH B& & 3 &P £
Crterion of grade Low Low Moderate High Moderate Deficit Moderate Sufficient

MEAQ BAMRX LEFFIRRES 1982 ¢
e AR AL BT E TR, 20 ZFREAH
RERM 22.3 g/kg FEIKE 13.80 g/kg, b FIRIEK
F.EEEHumTRBEEIRS S ERABMEHR
FHLAEREIIE KEEHEA RERBELERE
FE 76 A I R R 4 AR R R T BR K o o 2> %, T b 5% A
FREARARREENERESRATEZER.N
mg/keg, H SRR FREKFE, FERTERN
BRETREBELHFUE RS HERES ¥

AEFERES MARREK AMZTREEEHL
BARRRGKENE, LHFES WA E, B L HP
B TR A FMAEKF ; BB S B AR EL .40
mg/kg, BEFKLATEEKE, FERAXHBEATH
X R E, BIE B ARNE YA s B A
HEET 246.04 mg/kg, BHFTRRME LKL THRE
K¥,FER-REEN T REZFALER, HE
kKRR BT AL, FERARRRLS, mZ#
ALBFHAENEREAR BELHPHRH T
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Table 5 Farmland fertility evaluation and area statistics

B b — % T

B% 3. ) VU 2 o Héi ANEH

Index Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6
WHEGGHE RN >0.89 0.83~0.88 0.77~0.82 0.71~0.76 0.65~0.70 <0.64

& B Area(hm?) 196.71 480.37 825.48 1709.68 2312.05 767.36

B 53 . Percentage 3.13% 7.64% 13.12% 27.17% 36.75% 12.20%

A A £ B # it 1 S 5% P4 b g3} at’: g £ % A% b R>$ ]
Grade in national standard Grade 4 Grade § Grade 6 Grade 7 Grade 8 Grade 9
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Table 6 Average values of each grade of soil fertility indexes in the study area

T AER KAHE RN EESR R O ARW ARE FEAR AW AEE BEE
Fentility o.M Avai. N Avai. P Avai. K Avai. Cu Avai. Fe Avai.Zn  Avai. B Avai. Mn  pH #£:#(%)
grade (gkg)  (mg/kg)  (mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg)  (mg/kg) Salinity
NEH Grade 6 9.62 39.46 6.84 184.71 0.59 1.98 0.28 0.44 4.5  8.01 0.43
Fiskih Grade 5  12.62 66.70 10.51 218.17 0.9 3.59 0.51 0.82 ‘7.2 1.9 0.4l
P93 Grade 4  14.52 80.53 13.06 265.54 1.29 4.47 0.81 1.35 8.31 7.93 0.39
=4 Grade 3  18.61 97.48 13.20 336.20 1.62 5.63 1.40 2.16 10.50  7.89  0.36
T Grade2  21.99 107.95 15.27 383.67 1.94 6.62 2.08 3.12 11,50 7.88  0.28
— %M Grade 1  29.76 110.60 18.68 470.87 2.26 7.30 2.9 3.27 10.55  7.75 0.22
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Research on soil nutrient status and soil fertility evaluation based on GIS

LU Ning, LU Xin, ZHANG Ze, LI Xin-wei, WANG Hai-jiang, CHEN Jian
( Key Laboratory of Ousis Ecology and Agriculture of Xinjiang Production and Construction Group , Shihezi, Xinjiang 832003, China)

Abstract: Under the support of GIS, fuzzy evaluation method, analytic hierarchy process (ahp) and synthetic index

method were used to evaluate the fertility of ultivated land in a state farm in Xinjiang. The results suggested that the study
area of 6 291 .65 hm? farmland could be divided into six grades, grade one was 196.71 hm’, grade two was 480.37 hm?,
grade three was 825.48 hm®, grade four was 1 709.68 hm?, grade five was 2 312.05 hm? and the grade six was 767.36
hm?, and the fertility of grade one to six accounted for 3.13% ,7.64% ,13.12% ,27.17% ,36.75% ,12.20% respec-

tively . The field survey and analysis show that the local actual conditions are in line with these results, such as the estab-

lished quantitative and half quantitative index system for farmland fertility evaluation, ‘the obtained information of the area

of each grade of farmland fertility and its distribution as well as the improvement measures put forward .

Keywords: evaluation of farmland fertility; GIS; AHP; fuzzy evaluation



