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Determination of Bioavailablity of Heavy Metals in Soil by Wheat Young Seedlings in stead of Rye
MENG Zhao-fu, ZHANG Zeng-giang, XUE Cheng-ze, TANG Xin-bao

(Northwest Science — Technology University of Agriculture and Forest, Shanxi Yangling , 712100 China)

Abstract: It has been recognized that determination of heavy metal bioavailability (HMB) in soil is of academically importance.
The rye seedling method has more advantages in determination of HMB compared with other procedures at present. The present
study using wheat seedling rather than rye was done, because utilization of rye as test material has been recognized as some
limitation. The results showed that wheat seedling was an ideal substituted plant of rye, as the plant exhibited an absorbing ability

on 5 heavy metals similar to rye, and the seed was easier to be gained than others; and the growth period was as long as 14 days.
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Table 1 Physical and chemical properties of soils undergoing wastewater irrigation

y oM HALN R P MK CaCOs EC Cd Ph Cu Zn Ni
P /% /mg-kg™' /mg-kg' /mg-kg' /% /uScem™ / pgc kg /mg-kg™' /mg-kg™' /mg-kg™' /mg- kg
8.73 2.10 64.5 20.3 92.7 6. 86 17.9 210 858 54.8 61.9 75.0 42.6

o1, PR BRI 2. T4 @ Cd. Cu Pb.Zn Ni DL E K — HCIOs 32 W5 i , KRB AT SR T W e v 52 |, 40 B 3 o

WY B R . 3. CEC Y507 : mmol - 100g™" +,

HCl 20 24 h, "PEEESIEGR, R LLARKER
pH =7, FFLAEEF/KYEZETE Cl- L, 105 CHET,
M.

R e, $11.5em x7 em SR Z A ER
5 #4810 o AT LA PR RINE BE N ABE , T B Rk it
7E 1 mol + L' HCI Hi2 31 24 h LA EBR AT BEAAAE ) 2%
i, SRIG B Rk g, FELLR B Kok S i, By
T, &H.

FiHMERS 6 mm x 65 mm BEIEEEMAKZ . 3
BE5 H] 5% Na.COs ¥E¥t, 1 mol + L' HCl 3293 24 h, 4K
U B RIK R BT Ko T, & A
1.2 BIEDR

PR AT 0. 1% HeCL ISR, M2
BT KUEEIF LR B FKRI 2 —3 h, RIGAR
A I)ZRIE A ARG E, F (20 £2)CIEEES
FERIMEZE 12—18 ho

FRECEHE 100 ¢ 55 50 ¢ AR RMRAII5, F
R s |G S S BN 3 g (11 @2 I 3]
T, FEARI 50 g £ SErb 38 SRl Ar I b o T il
i RIEE IS A A 50. 0 mL 2B /K o FH B e Uk
NS S H IR (B E1) R (R RA T il
SR 100 KL - A BRGS0 KL - AL, ROk 40 R

S WS R T b SRS AL AT A
A YRY, (S5, 2228 B4l 200 g A 0Eb, FOKAN
250 g ATl IR AT LA 150 ¢ GERD) FF, B
S+ A 30 mL 237K, FREIHICE, SREH
TP A (12 em x 12 em) S5 7645 b, 7.2 F Kk SE k%
HGRUAES . WA I R EAE R L e
TEZIRBIA 200 g 19t XI5 4 WER . HaE
FEFRANEPN PR E R (20 £ 2)°C, HHBIT + A
ST OB FE R 4 000 1x) HRGT, 5 DG BB R] , /N2 Ry

B LB ARG B o g R 3 R R T e
BN B T KRN FEIR A K A3 o 2256 5 1014 Kk
WK o A R R B4, (2 6150

FERh 14 d )5 AR M & R —REBE T 1
mm fLARJE IR b, TG, A SRAKih BARER Y
Tetd, ¥4 2 s oK, SR 5 I8 JITERD -+ [
T EAET W, 4 AR RAE 60 °Cor AT FRER

R SR BT KA T A%, CdL Pb, Cu. Zn Ni
D7 R H 7 180 Y J MR 73 e FE T o, e
Cd.Pb R A7 815, Cu.Zn  Ni R KM, Zeeman
RN IE T8 SR o 43 BT 3 A b R U A bR HE 1) 7
HEAT T 43 B T s R
1.3 iRig it

TR K A 4 AN EE
1. 3. 1 g HiwI A i e g

MG 8 MY AE KB AW e IR RS
A S URTAR ) A T )25 0 2 o R BTG HE# - 100 g
LA PERb s AP b B
1. 3.2 15V X A 38 4 R AC 6 5200 5 (&) 1 0 32 )

WG HE#E 100 ¢ ZbHE, FEPIFPIMK 1. 3.1 458,
M7 Cd.Pb.Cu.Zn Ni W Uitit, [FIBHE A BEib2s
7o
1. 3. 3 WIS (] i 4

PRI BT TE] 10,14.,20,25 d 4 MA0FE, A4
FRAR 1.3, 2 4518, RHEALPE[E 1.3.1, Jll%E Cd. Pb,
Cu.Zn Ni W&,

2 HREITE

2.1 HEMHLIHE
HIRAE R I 2,
ALAE L AE 14 d W) 81 s AE KRGS Bk



5520 55 5 W Y-S 7

HoOOR 339

F2 EUMHEHEKBR
Table 2 Growth of the plant young seedlings

PR/ em THE /g

L] O ’%jfl iii%

it E E ]
w21 25 1.32 1.22 2.54 1.82 1.57 3.39
NE 14 22 1.38 0.82 2.20 2.87 1.87 4.74
x#E 17 20 1.68 1.11 2.79 1.89 1.88 3.77
ME 17 24 2018 1.42 3.60 2.26 2.13 4.39
g 10 16 0.16 1.01 1.17 0.37 1.48 1.85
k7 19 5.00 0.95 5.95 4.58 2.07 6.66
#T 4 6 - - 021 - - 0.32
g 2.5 8 - - 0.24 - - 0.30
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Table 3 Absorption of different parts of the plant on heavy metals in soils of sewage irrigation

e R = Exi

Cd Pb Cu” In" " Ni Cd Pb Cu In"" Ni Cd™* Pb Cu” In" " Ni
e 417° 350" 19.2"% 68.8%  6.3° 428", 257¢ 15.4*  64.7' 3.1° 846" 607" 34.6% 133.0% 9.4°
B 407° 759 37.9'% 87.9% 10.7° 451 333¢ 14.0°  47.3% 1.7 859"y 1093 52.1% 135.0% 12.4°
K% 403° 395" 22.0% 58.7"s 10.8° 413", 697" 12.6°  40.9™y 2.0 816  1092" 34.7% 99.7% 12.8°
INF 385° 740" 23.2% 56.2%  6.3° 434, 569° 17.9*  39.3% 1.8 819y 1309* 41.2" 95.5"% 8.2
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Table 4  Contents of heavy metals in wheat young seedlings at various growth stages in control soil

ABE ]/ d - - s - e -
Pb Cu Zn" " Ni Cd~ Pb Cu” Zn"* Ni Cd ~ Pb Cu” 7Zn Ni
yE| 10 81.3"yw 597 5.1%  21.3% — 148% 1 500"y 8.4%s 99.8% — 230% 2 100" 13.5% 121% —
14 08.8% 668"  8.6% 27.0% — 116"y 1955"x 7.9%s 91.4% — 215% 2 620", 16,4y 118" —
20 83.7"s 635" 9.5% 33.4% — 86.0"% 2 020"y 5.6" 81.1% — 169° 2 650", 15.0° 115% —
25 68.7"% 826"  9.4% 36.8" — 1354 2370 9.0 80.6% — 204" 3 190% 18.3% 117% —
Cd Pb Cu™" Zn™" Ni Cd Pb Cu™"  Zn*" Ni Cd Pb Cu™" Zn"~ Ni
+ 4 10 373¢ 284"  11.8"% 38.3% — 448 338" 21.1%s 71.8% 8.49° 822° 622*  32.9% 110"  8.49°
14 404¢ 258+  11.8% 46. 1% — 483y 296" 18.4"% 65.7'xw 8.09° 887" 554*  30.2"% 111"  8.09°
20 390° 241*  12.9% 46.7% — 453", 309*  17.6"% 57.7% 6.59° 843¢ 551 30.6"% 104"  6.59°
25 380° 211" 16.5% 57.9% — 476", 341*  22.6% 71.8% 7.71° 856° 553" 39.1% 129 7.71°
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