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Characteristics analyses of growth and metal ions accumulation of Iris sanguinea under single and
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Abstract; The status of growth and accumulations of Pb, Cd, Zn, Cu, K and Na in different parts of Iris
sanguinea Donn ex Horn. under single and combination stresses of Pb and Cd (500 mg - L™ Ph, 25
mg + L' Cd, 500 mg - L”'Pb-25 mg - L' Cd) were studied by water culture method. The results show
that dry weight of under-ground part under Pb single stress decreases by 18. 2% compared with the
control, while dry weight of above-ground part and tolerance index have not significant difference with the
control. Under Cd single stress, dry weights of under- and above- ground parts decrease by 16.4% and
14.1% , and tolerance index decreases by 7% , respectively, compared with the control. Under Pb-Cd
combination stress, all of dry weights of different parts and tolerance index of I. sanguinea seedlings are
not significantly different with the control. Pb content in different parts of seedlings under Pb single and
Pb-Cd combination stresses is obviously higher than that of the control. And Pb content in above- and
under- ground parts of seedlings in Pb single stress group increases by 19. 8% and 16. 0% , respectively,
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compared with that in Pb-Cd combination stress group. Cd content in different parts of seedlings under Cd
single and Pb-Cd combination stresses is obviously higher than that of the control. And Cd content in
above- and under- ground parts of seedlings in Pb-Cd combination stress group is 2.02 and 5.74 times,
respectively, to that in Cd single stress group. Under single and combination stresses of Pb and Cd,
contents of Zn, Cu and Na in different parts of seedlings are obviously higher but K content is lower than
those of the control. And contents of Zn, K and Na in above-ground part are higher than those in under-
ground part, while change trend of Cu content in different parts of seedlings is different. The comparison
results indicate that Pb-Cd combination stress may promote Pb accumulation and inhibit Cd accumulation
of I. sanguinea seedlings, appearing an antagonism effect. I. sanguinea has a relatively stronger
tolerance to Pb, and also has a certain accumulation ability to Pb and Cd as well as other metal elements.
Therefore, I. sanguinea can be used for remediation of Pb pollution environment especially marsh Pb
pollution environment.
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Table 1 Effects of single and combination stresses of Pb and Cd on

dry weights of above- and under- ground parts and tolerance index of
Iris sanguinea Donn ex Horn. seedlings (X+SD)!

[ PRkt /g o
F{’/mg - L' Dry weight TR P4 £
Concentrati Tolerance

oneenanon. R # 4 L4y index

Pb  Cd Under-ground part Above-ground part

0 0 0.055+0.020a 0.071+0.013a  1.00+0.023a
500 0 0.045+0.022b 0.069+0.014a  0.99=+0. 105a

0 25 0.046+0.034b 0.061+0.012b  0.93+0.038b
500 25 0.052+0.030a 0.070+0.021a  0.95+0. 137ab

D R i 3 RE S B9 F-2I{H Datums in this table are the average
of three replications; [F]51] AR /NG S8k 7R 28 X8 1 TR 52 1
2 56 2% 5 .2 (P =0. 05) Different small letters in the same
column indicate the significant difference by Duncan’ s new multiple
range test (P=0.05).
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SEBTHRENESH
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5 EI 3 S SR N3 ) I 1 0 1 O B M )
Pb &3k 671.384 F1835.773 pg - g, 43l

Pb-Cd & & iy 38 Ab B 20 &5 19. 8% 1 16. 0% , 14 B
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BRI e R A R ) Cd s B
404.060 F195.149 pg - ¢ ;MMi7E Ph—Cd & A Wi 4
PR, S oo 35 s R od SRR T
Cd Ho—pin Ab 38 | 53l 2 Je 5 1 2. 02 Fi 5. 74 4%,
AL, Ph—Cd 2 A Wid B e o TIEIRZh X Cd 1)
TR S b B3 e R
Fx2 1?? MCdBE—RESHEXGHTERYEEN PO FICd EE
"i"‘ll;)tl? 2  Comparison of Pb and Cd contents in seedlings of Iris

sanguinea Donn ex Horn. under single and combination stresses of Pb
and Cd"

vk Pb &/ pg - g Cd &f/pg - g
J/mg - 17! Pb content Cd content
Concentration  # -#f7r MR #8sr M EARSY  MBFESY

Above- Under- Above- Under-

Pb Cd  ground part ground part  ground part ground part

0 0 0.568 1.026 0.778 0.386
500 0 671.384 835.773 0.289 0.530

0 25 1.237 0.056 404. 060 95.149
500 25 560.229 720.291 815.622 545.970

D e didE o 3 E R 1 E Datums in this table are the average

of three replications.

2.2.2 3 7Zn . Cu.K#= Na 698 E Pb fl Cd *p— %
BAEMO M TEINYEXT Zn Cu K Fl Na FyFH &
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Hiy b EB A R BB 6 Zn & B4 B X IR Y 2. 86
M1.73 F5, FiREERULH]. Pb il Cd B — e 5 A
AR IRR IR T Zn BRI, B Phb-Cd & A Wria
(AL HEVE P 3

FE Pb Hl Cd B — Je B A e 254K B IR4h i
Hiu b FR 2 F kD R 30 19 Cu & X B W T e
#£500 mg « L' Pb BL—Jihift 550 T RPN H T 56
A3 Cu 5 58 T4 B &R MIAE 25 mg - L' Cd
— M3 }2 500 mg - L' Pb—25 mg - L™ Cd B & il
SAETE USRI R b AR AT Y Cu B iR T LR &R
5%o TE Pb—Cd EAME Z50F T, b B350 FT T ¥
SrH Cu B & 348, 43 AR AT BRI 3,92 F19. 45 1,
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Table 3 Comparison of contents of Zn, Cu, K and Na in seedlings of Iris sanguinea Donn ex Horn. under single and combination stresses of Pb

and Ca'
f“ﬁi%m ! Zn FH/pg g7 Zn content Cu FE/pg - g’ Cucontent K&HE/pwg-g' Kecontent Nai/ug- g’ Na content
¥/ mg - L~ N ; ; ; ; ; ; ;
o on WL WFES  WEES WEES LW WFES LRSS WFES
Above-ground  Under-ground ~ Above-ground  Under-ground ~ Above-ground =~ Under-ground ~ Above-ground  Under-ground
Pb Cd part part part part part part part part
0 0 29.556 16.050 5.988 1.967 7 804.311 3 568.748 1 401.765 733.242
500 0 48.783 27.647 9.494 13.414 7 870.959 2 281.504 1 655.196 855. 861
0 25 48.691 25.014 11.691 4.193 8 964.584 2 957.515 2 011.199 1 738.768
500 25 84.438 27.739 23.470 18.588 4916.980 1 356.736 1 612.344 1 065. 105

D R il 3 IREE B9 F-2{H Datums in this table are the average of three replications.
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