provided by Xiamen University Institutional Repository

2007 3 Asian Journal of Ecotoxicology Mar. 2007

(Zea mays L.)

1,* 1,2 1 1 1 1 1
] ) 1 ) ) )
1. , 221116
2. , 361005
o ( Zea mays L) ,
DNA . , 10mg L* )
, 100mg L* ; , DNA
' ) 100mg L.
; ; ; ; DNA
: 1673 - 5897 2007) 1- 057 - 06 : R99, TQ44 A

A Study on the Cytotoxic and Genotoxic Effects of Rare Earth Multi-element
Compound Fertilizer( RE-MECF) on Zea mays L.
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Abstract: The root tips were treated with different concentrations of Rare Earth Multi-element Compound Fertilizer ( RE-
MECH in order to evaluate the effect on maize in terms of the growth of root-tip, the mortality, the frequency of
micronucleus ( FMN) , mitosis index ( M) and DNA damage. The results indicated that the dosage below 10mg- L *
( expressed by concentration of RE-MECF  could accelerate the growth of root tips of Zea mays L., but the groups which
were treated by the dosages above 100mg L-* were repressed. The mortality, frequency of micronucleus ( FMN) and DNA
damage increased while mitosis index ( M)  decreased with increasing concentrations, from which, the dosage- effect
relationship was clearly demonstrated. These results suggested that the RE-MECF had certain cytotoxic and genotoxic effect,
and that the cytotoxic and genotoxic threshold dosages were both 100mg L-*.
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3 ( Results and analysis) ' :
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Fig.1  Cytotoxic and genotoxic effects of RE-MECF to Zea mays L.(x100)
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; 10~500mg L* 1 , RE- MECF < 10mg L
) RE- MECF , , > 100mg L*
, 100mg L* 500mg L* ; 100 500mg L°* ,
( p<0.01) ; ( p<
10°mg L* 10'mg L' 0.01) ; 10° 10°mg L'
, ( p<0.01),
( p<0.01) ( p<0.05) . ,
, RE- MECF
(
( 1-2 345 8). , , 1995) , ,
, RE- MECF ;
: 100mg L.
1 EMN MI 3.5 RE-MECF DNA
Table 1 The effect of RE-MECF on the FMN, MI of Zea mays L.
;10mg Lt
N ( g I._'l) Number of  Frequency of L 10°ma Lt
0.  Concentration cells scored  micronucleus Mitosis index ' 100~ 16°m . , )
1 CK 3023 3.31+£0.87 85.56 £ 6.14 ' - ¢ L
2 1 3012 2.99+0.57 89.63 £ 3.62 DNA !
3 10 3015 1.66 +0.67 90.88 +2.12 )
4 100 3086 1554 £2.20** 29.18 +0.82**
5 500 3028 55.46+2.66%* 10.29+0.32%* RE - MECF . DNA ’
6 10° 3120 20.54 £ 0.41** 8.84 +1.94**
7 10* 3015 6.30+1.45*  8.96+1.53** ’
8 CK* 3047  3415+2.80** 59.76 +6.22* '
¥ (t , p<0.05) ; **
(t , p<0.01) DNA 2.
2 DNA
Table 2 Indices of DNA damage in maize cells of roots in vivo induced by RE-MECF
No. ( mg LY /cm /em 1% DNA 1%
Concentration Head length Tail length Percentage of tailed cells Ratio of DNA damage
1 CK 7.31+£0.54 4.15+0.50 8.25
2 10 7.49+1.24 3.98+0.52 9.75 0
3 100 5.21+0.93* 7.49 £1.72*%* 35.75 9.76
4 500 4.38 £0.52** 10.12 £ 1.03** 71.25 20.97
5 10° 3.96 £ 0.98** 11.25+2.06** 79 24.65
6 10° 6.87+1.35 482+0.34 31.05 1.96
7 CK* 448 £2.31** 10.41 £ 3.93** 7 23.03
D * (t , p<0.05) ; ** (t , p<0.01)
3.6 SCGE (r 0.833 0.742) ,
DNA ,
3 , 100~10°mg L* ;1 2)
1) (r -
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3 SCGE

Table 3 Correlation coefficients of the results of
SCGE, FMN and M

Head Tail Pg;ct(;rillt:ge Frequency of Mitosis
length  length cells micronucleus index
-0.974** -0.968** -0.700 0.669
Head length
0.967** 0.833 -0.715
Tail length
0.742 -0.770
Percentage of
tailed cells
-0.569
Frequency of
micronucleus
Mitosis index
i , p<0.01
0.715 -0.770 -0.569) , : RE- MECF
DNA )
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