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Soil Quality Comprehensive Evaluation of Farmlands Under Different Use Patterns in

Jingmen City, Hubei Province
DUAN Bihui, SUN Ao, WANG Fang, ZHAO Min, YANG Jun, XIANG Jianqiao*
(Hubei Institute of Geosciences, Wuhan 430034, China)

Abstract: Soil quality of farmlands under different use patterns was assessed in Jingmen City of Jianghan Plan, Hubei Province
in order to instruct scientific utilization and rational fertilization. In total, 364 soil samples were collected from 158 rice fields, 24
rape-rice fields, 18 wheat-ricer fields and 80 dry lands, soil indexes were measured, including the contents of organic matter, total
nitrogen, phosphorus, potassium and sulphur, the contents of available nitrogen, phosphorus and potassium, and the contents of
heavy metals (As, Cd, Cr, Hg, Ni and Pb), the weights of soil indexes were decided through factor analysis, and soil
comprehensive fertility index was calculated, soil comprehensive environment quality was assessed by Nemerow integrated
pollution index method, and then soil comprehensive equality was evaluated by superimposing soil comprehensive fertility index
and comprehensive environment quality. The results showed that soil comprehensive fertility index was 4.45, mainly in the 2™
and 3™ grades, more than 60% of the farmlands were in the medium and above grades in each soil index. Soil fertility was
different under various land use patterns, with rape-rice field being the highest, followed by wheat-rice field, and rice fields and
dry land being the lowest. Soil environmental quality was generally good, mainly in the clean grade, but which were various
under different use patterns, no pollution in rape-rice fields, while 1.25% of dry lands was in light pollution and 1.27% of rice
fields in medium pollution, which were mainly caused by Cd and Hg. The comprehensive evaluation showed that soil quality of
farmlands in the study area generally was good, with 98.93% of the farmlands were above the middle level, and rape-rice field
and wheat-rice field had the highest proportion above the middle level.

Key words: Cultivated land use patterns; Soil fertility; Soil environment; Soil quality; Comprehensive evaluation
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1.1 HAREER

FTTHAL T hEs, KRITHh R, R2RITA
ey B kT, M ERAE 111°51°E ~ 113°29' E,
30°32'N ~ 31°36" N, A PHi KA 155 km, mdt
R R 131 km, PR AR R E (15.6 ~
16.3 °C), FH[EKE2E 7 (804 ~ 1 067 mm). Hi
SRR A, A A . B L, Hi 3R
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F1 TEEHZERX D HRE

Table 1 Classification standard of soil comprehensive fertility

izt — 4 —4% =% e T NE

SOM(g/kg) =40 30 ~ 40 20 ~ 30 10 ~20 6~ 10 <6
TN(g/kg) =2.00 1.50 ~2.00 1.00 ~ 1.50 0.75 ~1.00 0.50 ~0.75 <0.5
TP(g/kg) =1.00 0.80 ~ 1.00 0.60 ~ 0.80 0.40 ~ 0.60 0.20 ~ 0.40 <0.2

TK(g/kg) =25 20 ~25 15~20 10~15 5~10 <5

AP(mg/kg) =40 20 ~ 40 10 ~20 5~10 3~5 <3
AK(mg/kg) =200 150 ~ 200 100 ~ 150 50 ~ 100 30 ~ 50 <30
TS(mg/kg) =343 270 ~ 343 219 ~ 270 172 ~ 219 125~ 172 <125
Fr =5.5 45~55 35~45 25~35 1.5~25 <l.5

*2 TIEBEHERINE
Table 2 Weights of soil fertility indexes

REikaN SOM TN TP TK AP AK TS
NHEFHZE 095 093 082 069 074 0.72 0.87
k; 0.17 0.16 0.14 0.12 0.13 0.13 0.15
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Table 3 Evaluation standards of single index and comprehensive
pollution index
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P<1 P;<0.7 Bk
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Table 4 Standard of soil comprehensive environment quality

x5 LTEEMERSESHRITR

Table 5 Descriptive statistics of soil fertility indexes
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A RLAf Sk Bz 24k %4
A FEAE FENE 225 24 %%

2 HEREHSWH

2.1 it 8RR ST HHAE

2.1.1 AR AR TS T A b B 4 457
SYGEHRHE LR 5. iR, BFSE X HEH 4 pH
SRS, 3 SOM [l 8.62 ~ 58.62 g/kg,
YIME R 31.30 g/kg, M 1A 7 950 o3 brife (R
1), SOM kb T =4, L5 TN, TP, TK FI TS
SETEE N 0.58 ~ 4.08. 0.37 ~ 1.80. 10.21 ~
27.63 g/kg F1 98.0 ~ 781.0 mg/kg, IJME 5K 1.80,
0.73. 17.31 g/kg 1 327.07 mg/kg; Hrf, 13 TN
TS &HALT %, TP M TK 4T =%, 4 AK H
AP FRVE M 49 ~ 567 F10.21 ~ 77.9 mg/kg,
YIE AT 194.46 F1 15.26 mg/kg, Hrh, 14 AK
T4, AP AT =45, 48 CEC & mulh
4.24 ~ 29.60 cmol/kg, HJ{EH N 16.92 cmol/kg., £ 5 &
BT S WA T 6 bR A A 1) A e AR EE DL M 5 NS Bl
ZIR R, 28 S R AR B A RS B 2 5 B
R o I DX AR R AR A S R BRI
AP>AK>TS>SOM>TP>TN=CEC>TK>pH, 75 2%
KK AP, 35 0.92, AESaRfE ey, Himm T HAE
Fr; 14 TK Fl pH 28 5% 280505128 0.21 F10.15, J&
W53 A%, 13 TN, TP, SOM. TS il AK 785

£t wAME KA WE RMEE ERRK

TN(g/kg) 0.58 4.08 1.80 0.53 0.29
TP(g/kg) 0.37 1.80 0.73 0.23 0.32
TK(g/kg) 10.21  27.63 17.31 3.65 0.21

SOM(g/kg) 8.62 58.62 3130 1029 0.33
AK(mg/kg) 49.00 567.00 19446  79.07 0.41
AP(mg/kg) 021 77.90 1526 14.10 0.92

TS(mg/kg) 98.00 781.00  327.07 120.52 0.37
CEC(cmol/kg) 4.24  29.60 16.92 4.86 0.29
pH 4.69 8.37 6.61 1.01 0.15

ZHAT 025~0.50, @RI,

2.1.2 HrORFEFAE AR AR I Rgs g pH
S R — I AR T, R A RS T
RS AFEBA AT, SR 1
pH fA7E 2252 (B 1) K H Hpok RS H 3 pH Ak, H
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704, ZREH B E R TKREH; 244 pH K 7.34,
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DAAT Rkt 3 i P R [ ) O 5 3
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YRR /K FE I >Z2 R, S(E 50k 36.74

35.70. 32.60 g/kg; FHb 14 SOM % Hh 20.46 g/kg.
SAARSKRE K H b SOM &5 i T 54 . CEC
JEAE IR AR T RE I BT 114 25 o PH B8 - 1) i, R A o
IR AL AE ST R E B AR . CEC i R/IMK IR Mt
T FH > 22 g FH > K R >S5 1, S39{E 53000 18.44
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Fig.1 Soil pH, SOM and CEC of farmlands under different use patterns
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Fig.2 Soil nutrient contents of farmlands under different use patterns
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Table 6 Proportions of soil comprehensive fertility grades of farmlands under different use patterns

Eigan PR RME Bk WA AN R S RRE T B T (%)

- I =4 g A N

T IENE S 2 AR E(F) R 3.06 5.61 4.44 1.90 4937  43.67 5.06 0.00 0.00

RO 3.37 5.75 454 833  41.67 4583 417  0.00  0.00

RW 3.23 5.48 446 000 5000 388 I11.11  0.00  0.00

L 2.87 5.63 444 375 4500 4000 1125 0.00  0.00

gia 2.87 5.75 445 286 4750 4250  7.14  0.00  0.00

2.2 Hih T EEIRESASME Ni Fl Pb & 3 [ 43314 3.56 ~ 46.00, 0.07 ~0.61,
2.2.1 i%ﬁé})ﬁ BT U s uaN BF5E X AY - 1 42.90 ~ 116.00, 0.02 ~1.70, 7.75 ~ 68.60 I 17.10 ~
Har SRS 7, £ As, Cd, Cr, H 42.50 mg/kg, FHME 5K 11.84,0.22, 76.58. 0.09,
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33.32 f128.29 mg/kg, e T RMAEMIL, As, Hg JCEAS [0 SRR, Al REfEAE s IR YL; ha&

Cd. Cr. Hg. Ni #1 Pb 4355 53.57%. 95%. 91.07%.
52.5%. 81.43% Fl 75% Wil HFs (e, #FHs

A~ EL R EL

AERICE N Cd Fl As, VLB Cd Fil As 1923 8] 5 5
PR 578 AU Cr. Pb A1 Ni, Uilfxesr®R

TR G U & AR R REMKYUCH Hg> 7R H 3R B9 5 A R 2] 91 HL 32 B A0 IR Y
Cd>As>Ni>Cr>Pb. Hif, mEEREA He, WU BUh.
*k71 TREERAESHFITR
Table 7 Descriptive statistics of soil heavy mental contents
bR R/ME TN H{H iz 22 8 S FA A L S

As(mg/kg) 3.56 46.00 11.84 3.98 0.34 11.2

Cd(mg/kg) 0.07 0.61 0.22 0.10 0.45 0.1

Cr(mg/kg) 42.90 116.00 76.58 13.09 0.17 61

Hg(mg/kg) 0.02 1.70 0.09 0.14 1.56 0.07

Ni(mg/kg) 7.75 68.60 33.32 8.19 0.25 26.9

Pb(mg/kg) 17.10 42.50 28.29 425 0.15 26
222 HRAFERAD AR E SR S A A F AR . As & iy iR B >22 A FH =K e > 5

HEHR A 7 20 -3 4w & LRl 3. AT, [\
— PP 4R T REA R A I b & B AR 2=
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Fig.3 Soil heavy mental contents

of farmlands under different use patterns

http://soils.issas.ac.cn



%6 1

BEEHEAE TR A R A 7 3 e i 255 R 1377
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Table 8 Heavy metal pollution indexes of farmlands

15 YR AL JTTERMHAA  BME BKRE WE AN Y G IR 15 L (%)
ZES W i Wi RS PR WESR

P; As 0.07 1.15 0.32 99.64 0.36 0 0 0

cd 0.14 1.60 0.47 98.93 1.07 0 0 0

Cr 0.17 0.68 0.31 100 0 0 0 0

Hg 0.01 3.40 0.14 99.29 0 0 0.71 0

Ni 0.08 0.73 0.37 100 0 0 0 0

Pb 0.08 0.53 0.25 100 0 0 0 0
AW g ga 0.23 2.46 0.44 97.14 1.79 0.36 0.71 0.00
15 YR H(P=) R 0.25 2.48 0.43 97.47 1.27 0.00 1.27 0.00
RO 0.26 0.88 0.39 95.83 4.17 0.00 0.00 0.00
RW 0.24 0.72 0.40 94.44 5.56 0.00 0.00 0.00
L 0.23 1.20 0.47 97.50 1.25 1.25 0.00 0.00

VGG NGB TG ARECEE , DF5E Xk + 3 Wi
o

VS Y ASREE y 0.23 ~2.46, HI{H 0.44, WIS
At 97.14%, MG SAALA H 1.79%, FREETG YL
i 0.36%, HEETS Y sifi i 1 0.71%, JoE TS
Jeifii o ARFEHA] 7 IS P L SRR,
HorbAg AR, S LS E0Ch 0.39; R
W2, FHESREEATRECN 0.40; RibiRm, 115
PR A HRECH 047,

23 HtTERE

ST IX B - T i S g b I I 2R B 4
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R, SRR A R = e A g LU LA 4. F
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JT(48.93%)> R 1 (41.07%)>H145(8.93%)>45 24 (0.36%)>
2£55(0.71%)>2555(0%) o AN I 73X - 38 B i A7
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Fig.4 Proportions of soil comprehensive quality grades of
farmlands under different use patterns
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