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Abstract: A pot experiment with two different soils was conducted to study the dose-response
curves of 8 plant species after applying different concentration Zn and the differences in the sensi-
tivity of the species to the applied Zn. The threshold values of the zinc phytotoxicity to the plant
species were analyzed by using log-logistic distribution model, and the species sensitivity distri-
bution was performed with Burrlll model. All the test plant species had hormesis when the zinc
was applied with low level (<100 mg « kg™ ), but the phytotoxicity of zinc was observed when
the zinc was added with high levels. There existed greater differences in the threshold values of
zinc among the plant species due to the difference of plant species and soil properties. The accu-
mulated frequency of the threshold values of zinc varied markedly among the plant species. In
general , leaf vegetables (e. g. , Chinese cabbage and mustard) were more sensitive to the toxici-
ty of zinc than the plants of Poaceae family (e. g. , maize). The species sensitivity distribution
had no relationships with soil properties.
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XSS o A4 A A A A A XU I (B R T 1 Y
PR A [RIAR ) 26 B K ke W v b ) 22 5 55, R F
FRY, HEmAE ST H S AR 2R L+
pH EZEREZFHERXR (Markich ez al. ,2003 ; Wang et
al. ;2003 ;Singh et al. ,2005) , MPFPER 2R EH
FeuE T WIS 4 Jm BE T Y 22 5 AN [ R 2R AR ) K
[F] — L 40 %) AN [w] it e i ] — 5 i P I S i 4
ANTR] T ] AE X6 AN ] 194 i 46 T 1) R A e 4R B
FIAE] (Singh et al. ,2005) , F I, BF 58 A ] 1 38
HANIE Zn BRI B0 £ -A800 O R B A [ A 0
Zn BEVERI RO 23 A, X015 G 3 b Zn (942
SIS TPAG K Zn (A 25 BUE A E BA SR 5 B2
B, BT, B A RS PG RS 0 4R B
55 {E ' ( European Commission,2003) , /A~ [A] £ 35
TS A Ak I T 4 e 00 P 08 TR e A B AR 7
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L ZR AN (37°20'N,116°29'E) HI#FZ HHE(0 ~20
em) o FERFER XTSI LG8 HEERSS 32 2 mm
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Table 1 Basic physic-chemical properties of the tested soils

T+ A F R .0.,20,50 100,200,400 , 800 . 1600
mg - kg5 B 9+ B0 0,50, 100,200,
400,800 ,1600 2400 mg - kg™, +IHEhNIK Sy H 6] f%
KRR T0% ,FEZE W (252 °C) A FFfi 14
d 54 1,

AT A LA 1 T 28 18 AN [) o 47 o
ERZ 700 ¢ T LA E (12 em 5,10 ecm H
1) o MRHERN B KN E ik 2 DR R,
B3 d e AR AS R 8 AR B e A AT
FEERE K 3 W VLA L BERAE  4 T, 1
FI3 T3k RS 5 L, KE2 6 B, M Ab 3 3 Il
B, MYIERES (FRE R 252 C FIR B
20+2 CHAK 6 JH, AP IEAHY SR = W N
0.429 ¢ CO(NH,), - kg™' +,0.263 g KH,PO, - kg™’
+,0.420 g KCI - kg™ + A8 SR 07 A K o 72 R Bl
IKGEERNR I R PR E LR i v 4
Ko a R 70% a4 K 5 (WHC) . 6 Ji J5 Wk
TP 353 WOR i e T 1 em 2R R4 T X1
Jo , AR B FoK vk 3 3, 7E 65 CHEAR X T 48 h
ZfE IRl ok T E, A B R 0 08O6 3
( AAS/FAAS: Varian AA 240FS+GTA) I & A8 MK N
() Zn (A F i, DA RS B - v Zn SEBR B, DA
[ e+ 58 ( GSS-6) 1 Ry bn W o i 47 DN 7 Jot 2
Pl
1.3 5k
1.3.1 HEESE(Zn) HRE AR+
BEEN Zn VAR T ol TR R - 0 SRR I I T 8 LA S i1
WO ( AAS/FAAS: Varian AA 240FS + GTA ) il &
(&-4n3h,2000) .

1.3.2 MPYELSESEWNE AR £ 50
Zn WA A TR - S R i B 3 7 DA B W ot
7% (AAS) & (GB/T 5009. 17-2003)

1.3.3  Fla-zon ihZedls LD Zn Y EE
1) 3] F 200 G FR 4R SR FH 32 i 0 A 5 A3 A B A
(log-logistic distribution ) #4748l 5 ( Schabenberger et
al. ,1999)

T e pH A Zn BH s F 3 4 i EEp IR BRIR S HAR <2 pm Kikr
(1:5) (wS-em™)  (mg-kg') (emol* -kg™) (g-kg™") (g-kg™) (g-kg™) (% )

KRG L 6.8 203 64. 35 12.8 24.6 - 2.5 41

AR+ 8.9 112 42.91 8.33 6.9 61.7 0.8 18

MY 3 AL 35 . KZE (Hordeum vulgare) 7K FE ( Oryza sativa) V5 ZLAi ( Lycopersicon esculentum) .75 M ( Capsicum frutescens) /)N 4 32 ( Brassica
chinensis) J¥ 2% ( Brassica campestris) . A ( Zea mays) VA X432 (Lactuca sativa) ,
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Fig.1 Effect of added Zn in soils on biomass of different
plant species

MR R R 5 2R AR Zn W2 57

W EE 800 mg - kg™ B AR ERAR TR, 3X 5 Zn £E
IR BE 25 1F F X RE ) A K RN A 2%, BEE +
Herp Zn VR EE (R BN, Zn (AR ) 7 P LR
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21 K T RO A o 5 HE AR H A S i, B
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2.2 HIEAME Zn XA [RIAE 4 A P A R -k
R T INEAEAS ] L33 Zn R T G ) -k
NG FR SR % 8 107 3 5 43 A1 A Y (log-logistic dis-
tribution ) X £ 38 rft Zn A Y57 M B9 57 500 ¢ Z&
AT THIG . B TR EE ST WM Zn Xl
YA KA — e RN, IR IE , R Schabenberger
A5 (1999) 114 0K 771 £ B 7 SR 5 20k o o 28 A 750 %) ofl) 35
RN Z&AF RS BT TEIE, 158 F b R IR &
T Zn R PE RN A7) B (ECy, ) . AT 2
ATLAE W, Zn ZEAN TR e R AR R e B 45 0F R =B
FEYIREEA AR K 22 5, Wi 7E A R £ e, Zn FEY
BV EEA MY R BARKER(£2),
M2 ATLLE Y, TERRYE (pH =6. 8) 7K FE £
H Zn X AR [FIAE Y B B BBV JE (ECy, , mg -
kg™ ) ARAK I K 226 ~ 3460 mg - kg, AR AOTEE
BI(ESEIT 3, M R e oK, 25 5% 15. 3 % M7
B A9 Ll 2R & b ECs, B A2 AR A 735 ~ 2570
mg « kg (3.5 f52ESE) o I LB R AE P AEAS TR
- IErf Zn BYTEIE B A& B, RV AR R R 7E A [F] L
b ) B VR A AR K22 5, AEA SE 56 Tl 52 1Y) 2
Fp 38 b AN Zn BEMEFEBTIN KRS + RS i £
WP Z A 25 5 R 17. 8 ~538.5 45, MFE 2 iR Al L
F i TEBRYE A R ANE Zn BTN B TR 10
XA RESM pH 44 F Zn (%8 1T A AL s 1k
A, M 2 M50 6 R 2 v LB 7E4IK
WPE ST AN Zn XA 7= A S [ A A K sk
7 (2 T AR BT KRS - K A i 4 A 3R 43
*2 ETFHEUEVENTELBEIMESEDSEERME
R3ERE (EC,, ,mg - kg™)

Table 2  Phytotoxicity thresholds of Zn added to soil de-
rived from biomass of plant species in the two soils

TP KAE+ W+

K#E 1730(1362 ~2017) 2470(1976 ~2722)
UNEE S 335(289 ~406) 735(643 ~961)
B 357(311 ~462) 891 (772 ~1012)
IKFF 1520 (1441 ~1689) 1350(1172 ~1560)
PHLL Al 730(562 ~897) 1270(1106 ~ 1421)
¥ 226(189 ~288) 689(602 ~779)
Tk 3460(2791 ~3963) 2570(2109 ~3011)
3% 301(266 ~382) 698 (579 ~738)
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Fig.2 Dose-response curves of added Zn in soils for differ-
ent plant species

MW (CRZE /INH SRS ) X S ARSC 201 785 X5 HE )
A=Wy A S SRAR )
2.3 ETHMEEE(EC, ) B 1T Zn MY
AR BRI R 0 A

T, ) Y A0 b g 23 A1 18 1 2 5040
AR B Burrlll | log-logistic | log-triangular LA &
log-normal 4§ ( Aldenberg & Slob, 1993 ; &7 4l #1j 45,
2009) , {8 H s A B A58 IR B R U
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Fig. 3 Cumulative frequency ( %) of the different plant
species based on the threshold value EC,,
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Xy Tl R A UL R R (R T
2009) ,
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3 AL UL BRI [RIAF ) it P 6 AN ] 4= 3 v Zn B BEE
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Yrxof 33 Zin B B RO S A1 RO A 2 —
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SRS b Zn BEH BB il HK
ST ABURTPYZLA , AR =, RARHE Py KA R
A A B AKX T3 Zn (198 F AU, B 135 b
Zn W75 3030 BA BRI BT

3 i i
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RNA 55 i P 0052 el A% 92 2R 10 5T 119 Il
AW I RE Y 56 R (AR, 19925 5K AR B,
1992) AKFIE R Zn PP A K K E . A0F
SRR A 2 FORTRN A 3R a N Zn BV
100 mg - kg ' B, B AR HE 7OV RS AR AE W
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LI Y Zn AT AR A E AT
YA EE . IR S Zn & 5>
50 mg - kg™ W, WL KA Zn THEEELG MDD S AE
L9800 CO, [, B 728 200 Jf 505 7 1R 55 (AR 4,
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1 IG5 ( Nolan et al. ,2005) . H3ER S ER Zn 2
XA AR, 4w A YO IR R
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X AR P BB AR B ) BE 1 ™ A E (AR O A
2003) . BFFERWL, i f /Y Zn® XS AE YK A R
AIBLTI AT BEALHE . 1) K Zn™ HEAFE IR Y T4
TR EA BT R G, 1 OE R B R s
By B2 AR A5 TR A IS4 G R 2K L
(Krupa et al. ,1995) ;2) 32 Zn* #E ARHFRIE N T,
SR P 5 Uil 2 0 A 9 R R DA A A il R
P, BOBCACRE S A AR S BT A0 T YRR E TC R
%% (Chao & Li,1984) , IAh,Zn 15 PR K E R
AL 13 A Wy R A 5T DA S B R i
A AV ETCHLY) i A B 46 227 R A, i
USRI AR PR PR 5 ] 422 W5 A ) ) AE KR B
(VLATEFIE AR ,2001) , Baker 55 (1987) 1A K, 1l
Y] 4 Ph3E B BT o AR R AR AR R
PR | W0 A 1 ol e o A 0 0 46 Ja W 38 s
Hh P A TSl T R 1 1) 2556 B, 3K 55 A [ A ) ot
ML A2 A AR KOG R, REWIRE R, H 4
ERAEEHE S AR ERNRA HELR
(Markich et al. ,2003; Wang et al. ,2003; Singh et
al. ,2005) . THYIFIE Y 22 57 HHE D E T WRICE 4
JRBE IR 22 5 , A R R A8 ) B2 [) — A0 B AN [] i
Fof %o ) — 4 Ja 18 W WAL B 8 T A ) T[] ol A
XA [) B 46 TR Y T WAL B RE ) AN [F] (He &
Sing,2004) . ATFIEN] {0 0+ HErk i 5%
FEANTT SR A2 /N SEAE X Zn B9 7 3 BIURE B
SR T ARABIAGL ), AKAE K S £ KR+ v
Zn B)FEH BA BORME .
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