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Advances in soil heavy metal pollution evaluation based on bibliometrics analysis

WANG Yu—jun', WU Tong-liang'?, ZHOU Dong-mei', CHEN Huai-man'

(1.Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008,
China; 2.University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract: The evaluation of heavy metal pollution in agricultural soils is one of the important issues in the area of agricultural production
and food safety. A scientific and rational assessment for heavy metal pollution in soils reflects the condition of soil environmental quality,
and provides the basis for soil remediation and sustainable utilization of land resources. In the past 25 years, a variety of evaluation methods
have been proposed, in the present study, the development of research hotspots and fields in the area of soil heavy metal evaluation were
elucidated based on the bibliometrics analysis and CiteSpace software. The results suggested that the human health and ecological risk as—
sessment have been received much attention, and the source identification, the distribution and speciation of soil heavy metals have been
widely concerned. Both of the advantages and disadvantages of four commonly applied pollution index evaluations such as Nemerow index,
enrichment factor, geoaccumulation index and potential ecological risk index were discussed. These index evaluation only focuses on the ac—
cumulation of heavy metals in the soil, but the quality of agricultural products are less concerned. The comprehensive index combined soil
environmental quality and agricultural products quality overcome their disadvantages, which incorporating simultaneously the contents of
heavy metals in soil and agricultural products, the soil element background values, the safety standard for maximum levels of contaminants
in agricultural products, and the element valence effect in the evaluation of the soil environmental quality standard.

Keywords: heavy metals; soils; farmland; agricultural products; pollution evaluation

W Fs B #E.2017-09-25 FHAHHE.2017-10-13

EEREN: EEE(1977—), 5 WP 5, FENS SRR LS R . E-mail : yjwang@issas.ac.cn

BEEWE : fH 005 H (2016YFD0800407 ) 5 [ 5K H ARk 201 H (41422105 ) 5+ [} [ 1 5 - SEE 5 B U 17 51 H (ISSASIP1612) 5
T EREBE T AR BB L2 0T 22 510 H (2011226)

Project supported: The National Key Research and Development Program of China(2016YFD0800407 ) ; The National Natural Science Foundation of China
(41422105 ) ; The Knooledge Innovation Program of Institute of Soil Science , Chinese Academy of Sciences (ISSASIP1612 ) ; Youth Innovation
Promotion Association CAS(2011226)



2366

KA IMERF 217 eI R
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TR IR0 R N AR RRE RUBS PEAN S5 25 5 1
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& GG S 51 A 300 AN 5l i R PR
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FA= fir (A 5 1 I sl 30 it o 1) = 3 b SRS
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5 S A 110 Y 7 ) - 48 B 5 5 AL A Y S
PIIRGE o AT DL A S0k V5 2 A7 7E IR, T - 45805
YU ]2 A 3 s kR 3 — e FRBE AR JE R . 4R
AN R AR 5 YR P B — A
PREC T B2, AT AR —Fh 5 e i & e i e
Py FHE (REME(E ARy AN -85 S A AR T
FEAEAE FRUEAE) 22 1] i S5 SF- i 9 31 R, 78 RIE 1
Y B ORISR [, 44 L SR R A AT R A
FHE , ATHE 7R 7% X AN TS Y 1 28 vhBE T 5 PE A
D5 s oA 3 67 3R A R P R 2 A T DA
S T E 4R S R R SR AR T
A o FE -4 E 4 @ V5 P D H R e A - 4R
GG BT, 8 R S AR OV R A A B
FEVEM 73 v () B 3o 26 4 o 3R E 4 R O i X
SRR AR T B A R i, AN AT A R S
Pra A PEAN 45 R

ASCHE R SCHR T2 FF CiteSpace™, AT H1AL
AIMTIE 25 A7 fe [ P Ab 1 6 T 4 g V5 Y A 4k 11
SRR 2% | A A5 1) A st (1] B3 P i 5 40k iy
WFFE IS AN A JE T [0] , 3308 3 5 S i) He A4 LA
W I T B AR 25 B R PR BOTAN v A 5
Pris Y B S SR WRATHN LIRS 4R
15 YR e S EOR L

1 |RFE

A 5% F Y CiteSpace (5.0.R2.SE.11.3.2016)
WA, SE—F R T AT AL SRS | 45 (1) Java [

MR, ST AT AT 25 420K (1992—2016)
A K A IS Y AN T B A A AT
Boor b RFESCH ORIy 25 5 . RREERAE,
AT EEC T WA b A PR32 A0 ) 25 J 7 1) B B8 5 01
T

9 T MSCHRITT 2 A AR 25 4ok w1
IS YPPAN 7 A F R S5 AR SCRA TS AT R FR
FEAE LI (soil* ) IFEFE T RES AT L IETS QPR Z
b USSRy EN S R 2/ S ) IRP A D1 D W IYS U o
J& 5 BN XA ORI A, il E SR R
Ko FIFHZE E B H I (Institute for Scientific Infor—
mation, ISI) L[] Web of Science #%.0> & FEEUIR 2,
X 1992—2016 4FE 1 “ L& (ARTICLE ) " i1 1R &R o £
Z K "soil¥" AND ("trace metal*" OR "heavy met—
al*" OR "trace element*" OR "cadmium" OR "Cd" OR
"copper" OR "Cu" OR "lead" OR "Pb" OR "zinc" OR
"Zn" OR "tin" OR "Sn" OR "nickel" OR "Ni" OR "an—
timony" OR "Sb" OR "mercury" OR "Hg" OR "cobalt"
OR "Co" OR "bismuth" OR "Bi" OR "arsenic" OR
"As") AND("pollut* assessment*" OR "pollut* evalua—
tion*" OR "contaminat* assessment*" OR "contaminat*
evaluation®*" OR "single factor index" OR ( (single fac—
tor) NEAR index) OR "Nemerow index" OR (Nemerow
NEAR index) OR "pollution load index" OR "geo accu—
mulation index" OR "geo?accumulation index" OR "en—
richment factor*" OR "potential ecological risk" OR(GIS
NEAR pollution) OR " GIS?based pollution" OR "health
risk assessment*" OR "health risk evaluation®*" OR "en-—
vironment* risk evaluation*" OR "environment* risk as—
sessment™" ) , G2 FIAH 5 [ FRe SCSCHk 2671 o

[R]EsE, ) FH A = 0 ) CNKT X 1992—2016 4%
USSR TA R L FEBRAE SCHR 2328 H sk “ IR R
P BREA T AL HERRR” TR A% O
Pl KrZwAHh:SU="14¢ and (SU="HELJE’ or SU=
‘48 or SU=‘Cd’ or SU="4i’ or SU=‘Cu’ or SU="£%’
or SU=‘Pb” or SU=‘%£" or SU=‘Zn" or SU=‘%4} " or
SU=‘Sn’ or SU="%2" or SU=‘Ni’ or SU="%#" or SU=
‘Sh” or SU="7K” or SU="Hg’ or SU="4;’ or SU="Co’
or SU="4t" or SU=‘Bi’ or SU="Fifl > or SU=‘As’ ) and
(SU="{5 3434 or SU="BA[AF * or SU="NHFZ *’
or SU=“Jg 4L far * or SU=“# ZFH *’or SU=" JE1E4:
BfEHE " or SU="BIMI L * or SU=" KA IREZE’ or
SU=“H1ZE 11274 * or SU= MBS PFH” or SU= #1553
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B PEAT ), A2 3 Hh SCSCHk 3665 J -

TR S K E N LRF=3 LBY=8 e=1.0,
RSHN AT BN 1 R BB 5 Keyword (56 8
1), W45 4& 55 5 % $E Pathfinder ( 548 ) \ Pruning
sliced networks (& BY 4 s X 4% ) . Pruning the merged
network (IEBY 5 IF M%), FoRERIN . S56 SCHE R AR
IF 1] Bt BT A i AR DA B P o 2 1, A SR T
FEEHR] 432 1992—2001,2002—2011.,2012—2016 =
B, DU b A [m] i ] Be SR 2R I3 K SC B im) 4] e 1y 248
b, 3 BT il e SR AS 3 S i A fa i, &Ik 1] Be s
EARMEDNR 1 R,

R | B ERBUERIERE

Table 1 Standards for data filter in different time periods

bveip 3l R Ta] 434 5 (A
Data sources ~ Time period Threshold selection
WoS 1992—2001 ¢, cc, cev(2, 3, 15; 2, 3, 18; 2, 2, 20)
2002—2011 ¢, ce, cev(3, 3, 15; 4, 5, 18; 5, 6, 20)
2012—2016 ¢, cc, cev(4, 5, 15; 7,7, 18; 9, 10, 20)
CNKI 1992—2001 TOP 25

2002—2011 ¢, cc, cev(2, 3, 15; 3, 3, 18; 4, 5, 20)
2012—2016 ¢, cc, cev(3, 4, 15; 4,5, 18: 4, 5, 20)

2 HBREWR

2.1 £ 25 FEERE L ETFFMAEZXEITESE
o
2.1.1 EFRZSUR STy ) S

ik Web of Science £ 245 5 v B 4y & CHE
i, A3 1992—2001 45 % 3L 207 f,2002—2011 4
R 951 £5,2012—2016 4E %3¢ 1513 55, 403 4 3
25 SRR 7.8% .35.6% .56.6% , . 2012—2016
Y 5 AR SCEMERERT 20 4, B IR SR T
DU PPN B 32 3] 538 O, T4 K SR itV

FIIH CiteSpace X A [A] Bsf 1] B G g i) L 2 ¢ R i
PRI AT, R B AR SRS D) RRAS H A N 2R 2K
It BATR IS SRASHEA TG T IH 2N, 75 10 A% ) ) B O
AL G, AN 1 TR o Xz HS ] DX ) Y S g 3]
TOP 25 SCHHRF RN 2 iR,

M 1a AT U, 1992—2001 4 (7] SC Rk G Him] 8
B AR AN SRS B, 40 ) 4 R PR
KRB PEN " A AR IE S IR TR A
THUPME B RGIGYIEN” o RG22 AH G 1 1
H {5 B & 4 (geographic information system ) #F47 + 1
HERIG YN —FhEE T3, HIK E & T (en-

richment factor ) . ¥73& XU PEAf (environmental risk as—
sessment ) F1 {8 BE XU & PEA (health risk assessment ) 55
BRIz R VAR J7 4 5 B (lead ) FR (cad—
mium ) A% K] H OG5, HA B B e 1
BJRAE, [ SOIE IR A JLE (children ) FIf
DB IFH PRI B 215 5, BT 5 5T AR fd R X
WS PPN TE SCHR H AR A B, 2 BT B 12 B

2002—2011 4E3Z U B SCT SCEMF I AC
B RISANE 1b PR, BIo5000 “H e Jm i &0
LRBG AN B R R oA S E AT R
PG HIEE SRR, W EAS 10 4E4H L, AR
TN Iy A A B[R] B F 0PN 7, A e X
R 7 N BTG AN . BREVERA i FE (zine) |
i (copper ) P Fh 5 J& B 52 U I e . | 1b
i 2 e H A XU B D7 v BE i B JE 28 (speciation )
WEFE , 15 Z AW R 38 A 32 B (extraction ) | 7328 42 H
(sequential extraction ) 432 (fractionation ) . 4= 4] o] Fl|
FAP (bioavailability ) 55 S¢ 5 ] , 3%t 45 G 98 % HE
A TRZ52 ) 8 4 Ja (W PRREA T O S U B E A
o Bz e et — RN EE MBS o3 M ik, A E 4
JEIEAS 73 B RS PEA SR 26 v HY B £E (precon—
centration ) i JIX (silica gel) B AHZE B (solid phase ex—
traction ) . [# 45 ## 2£ B (solid phase microextraction ) %5
b3 Ty =X, LA S SH 838 (gas chromatography ) | 55
B TR (plasma mass spectrometry ) | 51 W i
% (atomic absorption spectrometry VETE A W 2
T, T W EOR SR ki 5 LA Ry 4 e T e A
AR E M L HERR SR TR S RIS G (air
pollution ) | Jif# HT (source apportionment ,source identi—
fication ) . J5Uk7 #) (particulate matter ) 55 J& 8 1] 76 1t By
BOV BRI 2 N B ROk TR
s I G R T e Bk

2012—2016 AFEFRALERANE 1e FioR, RAI15)
N CEERIES AR W S HE &R
Yo CHBRIPMINEN T RS Y S LI
JEIE YL R 2 ARE A Rl 25 10 4RAR HE, A A
BRI PEAN A 98 4 R 75 g - 28PN T-Be , TR e
H SRS P (potential ecological risk )t 5% A A58
i, UL e G R TS Y AN B N A R B A
BN ARSI ARG YL DA FA 2 - S ol Y 3
AW R ARG E R e faH . BRIbZ A 5w
DL RZE I B T R AR % (geoaccumula—
tion index ) |, {5 44 £ fuf #5 £ (pollution load index ) &5 22
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Figure 1 Keyword co—occurring networks of international articles in related fields of different time periods



FERE, KRR

2369

%2 ZEHEIXE SCI it X &3 #iE TOP 25 5%k

Table 2 TOP 25 high—frequency keywords in SCI articles in different time periods

Fe 1992—2001 2002—2011 2012—2016
Number S ] Keywords BHIK Frequency FetiA] Keywords ABIR Frequency — JC4EA] Keywords  4fiVK Frequency
1 soil 43 heavy metal 329 heavy metal 816
2 heavy metal 41 soil 325 pollution 565
3 lead 26 pollution 218 soil 518
4 pollution 21 trace element 180 trace element 373
5 trace element 19 enrichment factor 121 china 300
6 water 17 lead 120 sediment 267
7 cadmium 16 sediment 116 health risk assessment 236
8 geographic information system 14 cadmium 88 enrichment factor 186
9 sediment 12 speciation 72 lead 164
10 risk assessment 11 water 70 risk assessment 154
11 exposure 11 risk assessment 63 urban soil 147
12 enrichment factor 9 China 57 area 137
13 aerosol 8 health risk assessment 56 agricultural soil 126
14 sorption 7 bioavailability 56 cadmium 124
15 model 6 environment 48 water 120
16 zine 6 sequential extraction 47 speciation 113
17 deposition 6 element 45 accumulation 110
18 groundwater 6 area 45 spatial distribution 104
19 exposure assessment 5 zine 44 potential ecological risk 101
20 environmental risk assessment 5 contaminated soil 42 multivariate analysis 99
21 transport 5 polyeyelic aromatic hydrocarbon 40 exposure 96
22 health risk assessment 4 environmental risk assessment 37 city 94
23 pollutant 4 geochemistry 36 bioavailability 93
24 quality 4 copper 34 element 92
25 speciation 4 plant 31 sequential extraction 90

R BT B PP i, BEHIBE AR A SR i
TSR T-B il 207 0] A Jig o B T E A RIEAS
B FEEE e LLAL , A&l 1 3 (agricultural soil ) FI3 i
A-3% Curban soil )HLJE AL 1 AR N RS, AT A1 - 3 T 42
Y X R A BN AR AL, ERr i
(principal component analysis). 2 G443 #T (multi—
variate analysis ) H G2 ( geostatistics VARG T i
NEFH, AT DASTIRRSE G B e BN e I R T
YRR USRI RS LIS s
V5L 2] L, H Uk #) (particulate matter) T3 5, [F]
Il A H A T S g R R AR AT (source identi-
fication) 15 i AHIZE , W R BRI 2 1 S G 5 %
ISR OCHE
2.1.2 [E A 5Ty ] SR

FIIH CiteSpace X H1[E 1% CNKI %) 1992—2016
AER B G5 A T ORI LB A BT | LA 7 v [ 2 5 7

3R A VS YT ) R T B AR R B
BAAS ) S 1A JRe o o ] 3 4 I Vs e AN 1Y
e S8 (GBI ERA TR B AN R 28, IF A
AP AS B2 HEA A TRT I 4N, 45 M A% IRk i) B 5 e ) 3
PRI, AN 2 BN o bRz ] X[ () 56 4] TOP 25
KIS R ANER 3 R

1992—2001 4 56 F i) HH B R 2 45 SR AN 1] 2a fir
NI Al wk AR L AR R 9 - L7 AN 9
TEAS AT S5 Y M 4w 15 Y o) oAl A= 7
RN A BRI 78 B P BR OGRS Y PR A
Bem N LA TR, B AL B T RS K6
RAGE PR MG s SO ZE A TR SN O
2, VLR A TS P PN IR LR C 215 22 L (H
AR WERETE R E W k. BIPRE AT
A SN BB | P 23 D4R, R A A
PEH O M S R 5 YR T T
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Figure 2 Keyword co—occurring networks of internal articles in related fields of different time periods
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Table 3 TOP 25 high—frequency keywords in Chinese core journals in different time periods

- 1992—2001 2002—2011 2012—2016
775 Number Fe4i) Keywords iR Frequency F ] Keywords HYR Frequency F ] Keywords SRR Frequency
1 HER 30 Eio 736 HER 1023
2 A3 g 8 bR SRl 149 bEE i 196
3 FyBEIR 4 e E 105 TEHESE 144
4 A R 4 =[] 7% S5 83 BTEAE T fE FREL 126
5 TS YT 3 TIEE LR 81 gz FRisa iy 116
6 a1 Y 3 HGE it 74 23 ) 434 83
7 AR 3 TG Y 64 YR 80
8 HMES 3 WEABFEERREL 51 Hh A £ 73
9 B8 ¥iis =2 ily 3 23 (6] 534 44 Pl saR ity 66
10 AP 2 AR R 36 A FH -4 60
11 BRI 2 Hh ZFFEEL 34 WA E 58
12 LA TN 2 fE e AU A 33 25 )75 55 57
13 Eivar et 2 YTy -4 33 A R 55
14 13-t RS 2 A A4 30 s g 51
15 Bl 2 B8 5 niia iy 25 MG 49
16 MRS 2 KA 23 WAHFS ER G T5 Y a4 40
17 HHE 2 (5B RG(GIS) 22 HERK 37
18 ENEETT S 2 TS YAREL 18 TLER 33
19 W gs 2 HE BB 18 YRR 31
20 i 2 13RSy 17 TS YLFRE 29
21 TIEE SR 2 LY 16 SR RHIL 28
22 T3k 2 T HERRE T i 15 T A 28
23 25 )25 55 2 N SaRity 15 fmin Yy 27
24 B Il FHE 2 AAED) 14 HIRE B RS (GIS) 24
25 BRI 2R 558 2 HYER 14 7S by iy 23

[A] | 10 4F A a1 LI 45 B AH e, 2002—2011 4E
BRI E A . FE 2b R, B4 R T5 5
TEM RN A B s a7 B BIEA
554 o R 4w A e iy S8 AN SR
AU, B 4w V5 Y K R S, O
FEAH Y B3] e ] PR B A B A DG 49 o5, 150 ] dx 4
SRR SCHRE P 22 RN B, R T S B IS T
], QN NS 25 5T e e A B R T QAR B T AR
BAEFFEE Al R XS PE SRS BN B AR R AL
EAHGE B AN T AR I YA [ AR X — R
KIE R, 7T 0L F b e i A 35 B R 48 (GIS) Y
15 VTN T B b [ 25 5T Sl o — A
23 [A)AR S 2 () A3 A I - SRR I A AR G R T
SOU R, BB EE 4R 15 e 23 (1401 S AFFE 0 5 4= b2
RURA3Ab 8 R I RS ] B E AT 5 7 1), AR B 5
TEAS B ST A . AR AL A AR TR

FH 45 1 22 A1) B e H TR 28 %) B 4 J 15 e dEph v
A R S TN B

2012—2016 4E B LE LN E 2¢ Fiow, 500k
“E A B TS YA VR N T A e T e as (A o A
“EL RPN S R AN B E L 4
ol - 498 5 4 S 5 Y VAN D e i R L E RS R A
TR, LA P A A 25 1 B R BN i e XU T 1
R LT T JRUBS: PR SR 1) 5 a5 A s
PEEGR UL LIRS Y AN 5 R4S G i %
EAF I R, 5 i R JRUS: P41 A i 114 3 A b 3R K
2 KRR R A KRS Y LI SR
15 YL PR FR AT T ST AS BT & o T B 4R T e 2s B) 43
AR/ A 10 A5G P REAIK, e miatt B Bt
FEANEE A
2.2 ik 25 FERNIINEREERETETM A AL

A7 AR RS YN v R IR ST
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SRS R Ry H P ESR SRS A
IR OC RIBARSE AL, 2RV TP i 4
J& o FRATTERE I LA T 12 (48 508 0 b T HoAE SR
ML S AL .
22.1 W A Ta 0k
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T 58 4R 15 TN AL AR O e,
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S P R A € R G R S
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Horh i He i, AT RE S B R S AR G B R
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R B R VLA SR 1 8 43 g 5 e it rh ik
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I FLAE W 2 HLA 5 YL I8 SR s AR e 11 . kg =
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NN WiE
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R4 FRYBHRBMEYETIBHXRR
Table 4 The relationship between toxicological factor and

toxic—response factor

HAR{5 59 BEMER R BEPENR N R KL
Target contaminants Toxicological factor ~ Toxic-response factor

PCB 40 40xBPI/5

Hg 40 40x5/BPI

Cd 30 30x\/'5 /V/BPL
As 10 10

Pb 5 5x\V/'5 /V/BPL
Cu 5 5xV'5 /\/BPL
Cr 2 2xV/5 /V/BPL
Zn 1 1x\/'5 /\/BPI'

M LR (T RISE R, AnESCHR LA HARTS G 155
MR B A OHE , PCB (175 i 107 il 25 W09 A= 7
palEiEL) ITE 51 B A DR SIS Y ONS e EE N 1
HoARJURPE R 4N Hg (Cd | Pb  Cu Cr Zn S5 Y REVEN
IO BT A 5 g ST AR AR, 2 A i 107 28 i N Tk
FH, As WIEZINZRICE o MW 207 12 28 LI 4
JE IS ALV OIS , 20 B B R0 5 ik 4 1 1 B
P Z B T WA A R 3R B A AR e
FHOH AT AR B0 H., SCRR R B85 - —
TR AICAL 5 ] ) 2 , 6 HL P S AR R A — 5 A BR
HHIFTRTHR 250 %0718 R 1A R L7 (The subse—
quent model has several limitations and presuppositions
which should be stressed already from the very begin—
ning: The approach concerns only limnic systems ), 7] ljl,
PAERIAE IS T N T AR R B, = RAE 18
PRARME O 4 SR AR R AR IE S B , B T B
MERAER G, ZHE AR,
2.3 TEMRFREARERYZE

WA B — S AN ik g Z W F AR T e
HA R TG YT, M EAH S 2 5 A S 5 Qe
PRZ XA XSS BRSBTS X i
T IR FEANGEIZE W), HAE 8 I SR A - Rk
B R, A B IEA R, fEA5T5 Jeds BRI 4R 75 1%
HObRIEAH LE - S SE PR DA RAHAT S PR S R T
PP AR D, AR XA [F] Y R 2R A, 40
BIRTIE75: R A1 K 1=/ T eV (Yl L S
- $ferh B B R T o PR i 2 A AR B R Rl &
FHER Y Jm A SR AR R BAT =R, R A
Je & AR A R T YR 1 AR T AL 2L

FAHE DB AT N ARG B, 32 7 —Rhfe i 4

SR A R ST BT T 1 LA SR B
TR o %7 TR AR SRR 7 i vh B R A i
ARES  GRE R TIOLR M SR s i
P L IEOT R BHE AR E IR A R AR
TG PR AR S , AT T TP A FH e 45 s ) B
TN B 5 G,

TERI IR ZR G B A5 B0, AL TR
A, I T IR 2 LU
T HEE SR AR ik BR A AR ME (A AR S BT, 70 di)ic
XY \Z, XAERZ BRI IR SRR RS
R o3 R —EE

T 13 b R A R AP R g LA RS X
5200 24 5 (Relative impact equivalent, RIE ) | + 3 0%
e I B 1 = (A2 E (Deviation degree of deter
mination concentration from the background value,
DDDB) VAR A | A= 3EbR v fd 25 75 S (B F2E E (Devia—
tion degree of soil standard from the background value,
DDSB) =MEh5, = MR RIBA 510 -

N N

RIE:[ N (o ]/N:[ Y (/e }/N

i=1 =1

N N
DDDB{ D, (Py)™ }/N{ D, (CICy)™ }/N
i=1 i=1

N
DDSB: { 2 ( CSi/CBi ) /n }
i=1

X n HMGETTR @ HEACER, RS PRI h— R
FZoCRTE LI RYTE SEEG N ZE TR
BHCOMMETTR ( IR C, hIT R 1 LR
BB PE 2 M) s C AT R @ 9 5U1H
Py ARG ICR I E (S PFN AR E(E A HE 25008 P A
R TR WE(E 51 AR TE 8

845 RIE 7E— ML A PEM Tk b IR T o &R
(A A BOARIY, BBEPE R/ NI, I [RI AR 1Y 2 LU (ELAR
F DA DX 43 T 2% AR B0 [] I IX 3 ARG 2 1 SR/ )N
(IR, $8HR DDDB ] LI BE AN I 4) 5 I 125 1 38 5
SOEAFREE B 1 RIS YRR REAb ik mT DL A 15 Gt
U 3R TR 138 7 S5 (BT R 8 38 PR3 o B b ME (B
TG YR AR . DDSB i - ER 5 I B2 Al
[] M 0 3R S AH L, 2 2l T SRR 7 U Y
—A i, RIUH 4 8 S e e b ie T

VT AR RAEAR " i B B R AR 5 AR i
it 45 £2 (Quality index of agricultural products, QIAP),
FisA R
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N

N
QIAP{ D (P ]/N=[ D (CanlCis)™ ]/N
i=1

o C o g 33T 4 S SRAF R 51 X I AR 7 i R T
R REE ; Cus AR i ICE i R EFRUES; Py
AR 7 b R A T B (S A A R TS e FR
TS EUE . $5% QIAP ] LU FRIFE & @ x4k
P i IR ) R

AW LEA TR R R E(TICQ ) & 1L A
J5 £ 5 Wi 48 AR (TICQs ) FAR 7= iy £ 45 Jo 2t 5% 1) 45 5K
(1CQu) , E X :

1ICQ.= X (1+RIE )+ Y-DDDB/ DDSB
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ok R A I, — R 5 5 A B ] 3
TR AR, R BT LIRS R A 5 98 43 : 11CQ
<1 MRS CT )5 1<NCQ <2 iy YL B st
EPRRAS CI) 5 2<11CQ < 3 %% B2 i Y 5 2l A
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1CQ>5 NE TG P PRV ). ARTTIERR T X)
IR S BRSPS T DR S PR
avl1CQ Ky XIBAFE S-F I, MR AR ER] o B 5
SEOTNE L2 R 25 R RO P AR )R £
RS YLERE , R PLZIX I al1CQ FEECI9E Ky 10.07,
JEF TS ARSI R 3% R
AR TS Y, 505 oA 2 g S
4 I8 BT YN 4 SRR AT

LR R AR BB A IR 5 | AT Y5 Yk B
ARAS sub—( 1-V), BRI H 4398 70 4 Jg M b 17T 4% 7™ i
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YA B S RE T o 14 B B LA SN pHL
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