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The Interaction of Alun hun and Cadn ium to Rice
(Oryza sativaL. ) Seed Germ nation and Seedling Growth
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Ji’ an 343009, China)

Abstract:W ith Xiannong Na 3 as the material o study the effect of A luminum (A1) and cadmium (Cd)
interaction o Rice(Oryza sativalL. ) seed gemination and seedling grovth The results showved that A | and Cd
affected seed gemination and seedling growth significantly, Al increased grout length at lov concentrations,
and Cd inhibited root elongation campletely at high concentrations Moreover, therewas a significantly interac-
tion (P <Q 01) beween Al and Cd Al decreased Cd toxicity b gemination, prout length and root elongar
tion,while Cd only decreased Al toxicity to gemination and grout length © me extent The toxicity of the
mixture of Al and Cd b gemination and root elongation could be found as cooperative action at high concentrations
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Tabh 2 Rualt of univar ate analysis for the nteraction effectsof Aland Cd on seds germ hation and seedling growth

Percentage seed gemination Root length Sorout length
Univariate df
F P F P F P
(A1) 4 13 917 <0 01 5 802 <0 01 24 163 <0 01
(Cd) 4 712 558 <0 01 538 466 <0 01 509 337 <0 01
x (Al xCd) 16 14 002 <0 01 9 802 <0 01 15 486 <0 01
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Fig 1 The effectsof different Al or Cd treaments on percentage rice seed gemination, $prout length and root elongation
22

(20M mol/L) , 33 0%, (Q 1 mmol/L) ,
52 6%,
, , (200p mol/L) 39 2%,
6 2 , (1 Ommol/L)

(2 1



434- 32

0 5mmol /L 120 inolL
. 20{ mol/L , S0l 2aa . Al o ?80%3‘}1&
= ==
37. 5%, 2 bh bt abbat g o0 LGl
_E 80, ¢
& _;'3 Clcee d
50M mol/L , "’i; 60 dd i
50%, : ™3
0 40 -
( 2, 2 5 20
23
— o&mom,
i AT == 20 umol/L
< 50 pmol/L
= I()(lemolflj
3+ mmm 200 pmol/L
204 mol /L _
joe=
504 mol/L 52,
o2
34 1% 20 7%; 2 2
[~
Q0 1 mmol/L
10 9%,
, 75 6%,
5 04
( 2 1
’ 5
: £ 5201
®E 151
, 73]
1.0 4
1 0.5 T
( 21 2) 0.0 -
0 0.10 0.25 0.50 1.00
AL (mmol/L)
3
Cd treatments
(LD,P<005)
Bars superscripted by different letters are significantly different betveen Cd
) treaments (P <Q 05) asdetemined by LD at the sane concentration of Al
( 2
) Fig 2 The interaction effectsof Al and Cd on percentage rice seed gemination,
) (2007) [10] rout length and root elongation
1 | opez- Millan  (2009) '**! ,
. , (2008) "™
(2009) " (2004)

[16]



3 : - 435-

“” te Shansi (2007) " ,
(P<Q01), | ;
( ) | : |
(1, : : [J]. , 2004,15(9) : 1641 - 1649
[2] , : , [J]. ,2006,25(1):39 - 42

[3]Wang K R Tolerance of cultivated plants to cadmiun and their utilization in polluted famland ils[ J]. A ctaB iotechnologi-
ca, 2002,22 (1/2):189 - 198

[4]Shama P, Dubey R Inwlvament of oxidative stress and role of antioxidative defense systam in growing rice seedlings ex-
posed o Xxic concentrations of aluminum[J]. Plant Cell Report, 2007, 26 (11) : 2027 - 2038

[5] lkegawa H, Yamamoto Y, Matamoto H. Regonses o aluninum of supension - cultured tobacco cells in a smple calcium
olution[ J]. il Science and Plant Nutrition, 2000, 46 (2) : 503 - 514

[6]Vema S Duber R S Effect of cadnium on luble sugars and enzymesof their metabolisn in rice[ J]. Biologia Plantarum,
2001 ,44(1):117 - 123

[7]Peraltad R, DelaR G, GonzalezJ H, et al Effectsof the growth stage on the heavy metal tlerance of alfalfaplants[ J]. Ad-
vances in Enviormental Research, 2004, 8 (3/4) : 679 - 685

[8]Shans IH, Wei K, Jilani G, etal Interactionsof cadmium and aluminum toxicity in their effect on grovth and physiological
paraneters in ybean[J]. J Zhejiang Univ Sci B, 2007, 8(3) : 181 - 188

[9]MaJ F, Ryan P R,Delhaize E Alminium lerance in plants and the camplexing role of organic acids[ J]. Trends in Plant
cience, 2001, 6 (6) : 273 - 278

[10] , , .. [J]. ,2007,18(4) : 853 - 858

[11]PelletD M, GrunesD L, KochianL V. Organic acid exudation as an aluminum - tolerance mechanisnin maize (Zeamays
L. ) [J]. Planta, 1995, 196 (4) : 788 - 795

[12]Lopez- MillanA F, Ssgardoy R, SolanasM, etal Cadmium toxicity in tomato (L ycopersicon esculentum) plants grown in
hydmoponics[ J]. Envirormental and Experimental Botany, 2009, 65 (2/3) : 376 - 385

[13] , : .o [J]. ,
2008, 22 (4) : 399 - 404

[14] , , .o [J1. ,2009,25(1):19 - 23

[15] ) [J]. , 2004, 24 (1) : 77 - 8Q

[16] , , ;o [J1. ,2002,22(3) : 277 - 282

[17]Morikava C K, SaigusaM. Si amelioration of Al toxicity in barley (Hordeum wulgarelL. ) growing in o Andosols[ J].
Plant and Soil, 2002,240(1): 161 - 168

[18]Hara T, GuM H, Koyama H. Ameliorative effect of silicon on aluminum injury in the rice plant[ J]. Jgpanese Journal of
Sil Science and Plant Nutrition, 1999, 45 (4) : 929 - 936



