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The Grey Correlation Analysis of Some Heavy Metals Between Seeds
and Irrigate Water or Soil

Qin Yuchuan
(College of Plant Science &. Technology,CAU)

Abstract In order to clarify the correlation between heavy metals As,Hg,Pb,Cd,Cr and F
in crop seeds and their contents in soil or in irrigation water in some green food production
bases, a grey correlation analysis was applied with the data got in 1996 and 1997. The crops
investigated included kidney bean in Yunnan, red bean in Hebei, soybean in Heilongjiang and
peanut in Shandong. The results indicated that the heavy metals other than Hg and Cr were
not closely correlated with either soil or irrigation water. The correlation coefficients differed
with crop types and with locations for the same crop. Cadium content in seeds had a close
grey correlation with its content in soil.
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EREEYERAT[EVHT PN BB R A RME . EHl, BEE T TRE &~ H
RN, RR™GESRERBER, NEHMUARIE. £ F ), /EET 1996 #1997 F4ESL
H6 I TRERGTHHETT . KAEBK YA ELRISHY(As,Hg,F,Pb,Cd fl
COBUXEAMKOAXBEINHR, XBER=GHHE:. ZEWI(ZED) BEESXEE
(IS BRIZEFT(RKEMURITKESRETHEL), ZRRTIRETHT .~
AR AER A P R E LB B E MIRA R R R B —EKE WA T 5EENERHEBTFR
AR ME AT H

1 #EEFR*E

1.1 &%

FLUANEL RESHEAMNFOR AT RAKHAMEB KRR ENE &~ HBRLESE
FER IO 1996 FRR. AN AHEMER.
1.2 FRBESE

T & Ve SRS 1 H R BURE B R R M E 3R 100~150 hm®, BEHLEUE 100 4, B HL
FFRLO.1 kg, IRBJTHL 4 kg YE N M EREA, ABFFFE 1996 M 1997 F & FEW 2 FIE 3 HHl
SEREA (FLH 1996 4F 2 M) 4y BUARBHBEA 1 B4 2 FIREA 3,
1.3 BRMAHZ

As HZZ#E —mAEEPRMIL A, Hg AR FRIIE: Pb AXBRFREE;: Cr
AR BE B ek, Cd B KGR TR F A FSafk.
1.4 RBXBEEERKITHA X

KEXBKATRMN - REXREASEMNERBBAMLEC T HBEEMRKEC RS
MKEERE, M2 M REH 2 MHERZBAXBEERNOIBE R LEE. CTRARBREASR
&R R o B Rl AR X AR Ol (R B R R 5D L B AR £k kN L ) B R S TR AR AR X
MRCEERFEERE B P MM BAEA K WA ZHFLBEE R, ZEXLEED. +
WAREEBK P HESRESEYRIREEEDIFR D ET BRI R R —3hAetE
FILEMNZEBXRARKREN HLES THAKGXBEMTHTHR. KaXBKEITE

JEMT XBE cu= o 2euD)

0=

AF 0T, AHTEE R e HAK KEXKBRERBE . e HXBERK.

A(min)+§A(max)
Ay (D) +EA(max)

Hrh A(min)zmkin{Am,(min)}

50&(1):

A(max) =max {4, (max)}
k

{Aok(l)}9 121929"‘9N/,9 k=192)'"9m
2 BRESW

21 tMPE—FRYFI|MSRAERKPHEESROREXBESHTE D
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As; Pb>As>Hg>Cr>Cd

Hg: Hg>Pb>Cr>As>Cd

Pb: Cd>Cr>Pb>Hg>As

Cr: Cr>As>Hg>Pb>Cd

Cd: Hg>As>Pb>Cr>Cd

HUBH IR POERY ARSI ESRAERKPHHEES LY TRMREXERAR—
. BRHe 5Hg,Cr 5Cr AT B RHEBRKPREERAZII A TR ELW SR EE
BAKEMKOXEERBEAMEE B As.Pb MCdELMPHN SRS AHERKTHER
PHE—HHEXER.

£l ER-REBERAFEAXTROHKEXBE () L B

. RHEHERAKTER
As Hg Pb Cr Cd
As 0. 469 05 0.457 89 0.475 68 0.413 32 0.349 13
Hg 0. 442 58 0.597 33 0.526 21 0.461 79 0.379 15
Pb 0.298 75 0. 359 61 0.432 13 0. 440 98 0. 481 44
Cr 0.319 15 0. 308 31 0. 305 49 0. 325 26 0. 301 15
Cd 0.527 33 0.633 36 0.483 78 0.327 03 0. 298 30

2.2 THNRBEBAKPENTRUEFRTHEBRERRBXBEIH (R 2

AR EXAFEEY + WP &5 HITE SR FEED R X 75 R K 6 XK E TS
HEXDHER ONGEBESEASEESONT(XR)>KE.,

XANEREH, + Wb 5 #HELE As.Hg,Pb,Cd 1 Cr ZE/EYFRF ) REBE S YA
PIAEXWMELANTHHRBERE EDHEN KRR X S5HHEBXEX@WOLND.

(%2 TREDIBPORIEEK-FRERNFTAFLEDNESKE XBKE (eu)
BA1 B4 2 & 3 FE

£ o

TR BK-RFR HIRCOFR EKCRR RGN KRR TSGR EK-RR
%8 0.33936 0.50070 0.23019 0.34266 0.34570 0.647 40 0.30508 0.496 93
X8 0.141 53 0.529 68 0.17222 0.38336 0.17222 0.38336 0.16199 0.43213

BEZI/NG 0.19628 0.52230 0.54314 0.36027 0.46871 0.33167 0.37271 0.404 75
XLEg/hg 0.30153 0.43309 0.28069 0.44518 0.306 92 0.411 21 0,297 05 0.429 83
e 0.284 54 0.63879 0.42232 0.39769 0.28213 0.64458 0.32966 0.560 35

REBEBAKFENMTRTRS A REY R X L5 ) 80K 6 R B B VI E I K/
IR EESEL>RKESLAPME CO>LHE ).

ZAERKRYRABBAKT 6 FEERITERY As,Hg,F,Pb,Cd #1 Cr EHRH K REY
eI A X, FETEA K RPN B8 fE YRR, KRB SR E# XA X na/ha).,
B—ZR5E LT WP ASAR, L EABR.
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2.3 THAMRAREBMAKPRESRYSBEFRDIAES RS RAKREXEITGEE )

AEHX 4 F/EY LR SHPR P & A T5 R0 R K & L BB V- E % K/ HESI . Cd>
Hg>Pb>As>Cr. REBEBK SHR P E NG RITE WK ORXEKELHEZR KNSR As
>Hg>F>Pb>Cd>Cr.

%3 AMGEHLEPRAERA-FRE -G R EFRHKEXKE ()

+ &K Bl B2 B3 V8

Ivp 3 TR MKFER EECFFR BOK PN TR MR TR ROK-FR
As 0.403 57 0.37922 0.37026 0.32414 0.19208 0.31300 0.321 97 0.338 79
Hg 0.41225 0.33239 0.42351 0.33149 0.384 88 0.29051 0.406 88 0.318 13
Pb 0.289 55 0.467 00 0.35088 0.21750 0.356 79 0.198 77 0.332 41 0.294 42
Cr 0.306 65 0.27506 0.31256 0.254 53 0.34230 0.280 01 0.32050 0.269 87
cd 0.53410 0.254 26 0.52533 0.30375 0.45265 0.27647 0.504 03 0.27816
F 0. 383 77 0. 295 63 0. 269 38 0.316 26

RIBFRIREAMREEBR KR —MHERY SRR TR -SLEYNSBRAE BN
KEXRBEXR, BEARGRYE T RAREREBK SEDHRRIMKEOXKEFE—EE5.
RARNLEPNERYSEDHFRPRERRKXBEENTSRYEATLBRER —TRZE
(Cd Bil51) . XULBIBR Cd Sh3ifh 4 FITYTOREE 4 MEVHFR P EM RN XL TR ELH
FERMBHEXALK. REERKFHERYSEDHFRETEERARKRENERYER
HAER—TTRZE, BX 6 HERTRER 4 MEVHNFERNRAS XL TRERBE
BAPEFROIBERAAK,

K4 4RGN IR REEBA-SRE — 75 Fe M B FE R AKX B ()

Tk A 1 FA 2 B 3
bt LR KRR R BAHR  LROHE  RA-HE
As 0. 429 29(Hg) 0.496 76(Pb) 0.432 23(Hg) 0.524 68(Cd) 0.445 70(Pb) 0. 459 19(Hg)
Hg 0. 602 52(Pb) 0.550 74(Pb) 0.481 40(Cd) 0.466 51(Cd) 0.499 44(Cd) 0. 689 50(Cr)
Pb 0.491 32(As) 0.487 11(Cd) 0.511 84(AS) 0.399 39(Cr) 0. 453 76 (Hg) 0.490 87(Cr)
Cr 0. 345 51(Cd) 0.597 26(As) 0.370 64(Pb) 0.603 88(As) 0.420 08(AS) 0.576 97(Hg)
Cd 0. 581 90(Pb) 0.734 66(As) 0.525 33(Cd) 0.653 82(As) 0.452 65(Cd) 0. 670 89(Hg)
F 0. 387 SO(Hg) 0.442 73(Hg) 0. 455 72(Cr)
3 #ig

OFEAR X 0 + AR EHERKZE He 1 Cr ME SRS RYXKEY, W As,Pb
MCd =MEZRITRYRERD.

QW KHEBRKPENEERERYTESHA DGR KO LKE R NMEY
FETAR; F— M EYEAAMRE N ELRGREFR T RBREELT.

OB Cd sb, Hofth 4 FEERITHRY As,Heg,Pb, M Cr EEAE K E /M THZETHRF
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BHRFSRXLETRELHPIROBEREREARK. As,Hg,Pb,Cd,F MICr6 HEERT5H
VEX 4 HEYHRP BN RBSXIETRERBER KPS BORBXRELK,

ThZ M EHRILER LT BB, K,
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