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Table 1 Some physical and chemical properties of the soil tested
/n Cu
0. M. Allchydra N Olsen-P NH,OA ¢ extractable K HE HCIO, digestion
(gkg™") (mg kg ™) (mgkg ™) (mgkg ") (mgkg™")
93 50.9 0.7 8.4 03 044
) ) ) , 20,
, 10 420. 6 mg kg™ ', 1.75
14253 973. 3  205.7 mg kg ! 379.7¢ke” !, N (P205) (K20) 33.9
30. 6 14. 0 gkg™ L pH 64 A. lawis(34) G. caledonium (90036) G. manihotis ( 38)
80d .
170°C 2h (NM) ( Zea mays L. ),
75% 5 min 3% H20, 10 min, 4
) 3 )
1 kg, 010 40 g ( 01% 4%) , ,
40 g 2/3 , ), 170°C 2h
, (NM)
, 3 .3 (0 1% 4%) x 4
34 90036 38 ) % 3( )= 36 ,
60% 90 d Phillips 8
, 2, 170C
48 h 0.1 mol L ( = 1:10,W/V) ,
- (5 1,V/V, ) ,
SPSS 10. 0 Duncan
2
21
211 1% 34 (
. 1% 90036 38 (p< 005, 34
. , 1% , 34
1% , , %
212 ( 2 ,
1% 90036 38 (p< 0.05), 10g
1 , 34 1% 34 ,
90036 38 2 \
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Fig. 2 Effect of different sewage shidge levels

Fig. 1 Effed of different sewage sludge levels

on mycorthizal infections

on spore densities
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Fig. 3 Influence of different sewage sludge levels on the dry biomass of the maize noculated with diferent mycorthizal fungi
NS no sewagesludge; 1%SS 1% sewage sludge; 4% S 4% sewage sldge
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Table 2 Available Cu wnient in the soil of the thimsphere after harvest of maie (mg kg ')
3 90036 38
Treatment Noninoculation A. laevis G. alalonium G. manihotis
0.28%0.02 bB 0.35%0 01 aA 0.23£0 @2 cC 0.07%£0.01 dD
1% 98.7810. 49 a 101. 18F4 42 a 97.39%1 11 a 100.37%1. 15a
4% 353.57112 56
(p< 0.05), (p<Qony,
232 ,
(p< 005, 38 3 (p
< 0.05) 1% 38 R 34
(p< 0.05), 34 , 1%
(p< 0.01), 34 90036 38
0.8 1.53374 11.50 ( 3) s
) X , 38
, 3 (p< 0.01) 1% 34
3 (p< 0.01), , % >
90036 > 38 > s (p< 0.05) 34 9003 38
43720 1.54 R 1%
34 90036 38 410% 270%  700% ,
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Table3 Cu concentration in the shoot of the maize (mg kg =)
R 920036 38
T reatment Noninoculation A. laeis G. aledonium G. manihotis
14.28*1.57 a 9 12+2.26h 7.32+030 b 3.58%t0 24 ¢
1% 27.03%£1.83b 23 08%+054h 37. 212 74 ab M. 76115 62 a
4% 213.64 375 49 14. 12 278.85
4
Table4 Total Cu content in the shoot of the maize(Bg pot ~ 1)
R 90036 38
T reatment Noninoculation A. laeis G. aledonium G. manihotis
63.07£5 48 A 55.64113.77 A D 302 45A 1252%1.04B
1% 65.33£15 45 Cd 285.21%7. 13 Aa 136.47%21 31 Bb 100 29£5.03 BCc
4% 406. 78 440 07 437.50 527.30
233 34 3
(p<0.01), 90036 ) 38
(p< 001 1% 34 38
s 90036 s s
1% 34 90036 38 (p< 0.01),
29.95 10.45 2870 10.71 ( 5) , ,
34 3 (p<0.01),
90036 s 38 s 34
(p<0.01) 1% 34 3
(p< 0.01), , 34 90036 38
425149135 ( 6) s 1%
5
Table 5 Cu concentration in the root of the maze (mg kg 1)
4 90036 38
Treatment Noninoculation A. laeis G. aledonium G. manihotis
20.30%132B 54.33%£2.58 A 18 3%0.97B 611x1L61C
1% 628.37141.01 a 621 83192 & a 535.55+73.54 a 660.75E77.62 a
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Table 6 Total Cu content in the root of the maize (Ug pot™ 1)

34 920036 38
T reatment Noninoculation A. laeis G. aledonium G. manihotis
0. 951674 B 175.49%118 03 A 39. 46 28 BC 11. 71£0.90 C
1% 53. 21160 13 B 2270. 74£100. 48 A 795.94%£223. @2 B 721 75£131.07 B
3
[9]
1101 s 53 mg kg™ !
10420. 6 mg kg™ ', , 1% 4% ,
100 400 mg kg™ ', 2~ 8
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EFFECT OF ARBUSCULAR MYCORRHIZAL FUNGI ON BIOAVAILABILITY
OF COPPER IN SEWAGE-SLUDGE AMENDED RED SOIL

Liao J+pei Lin Xian-gui Cao Zhi+-hong
(Institue of Sol Science, Chinese Academy ¢f Sdences, Narjing 210008, China)

Summary

The efed of different sewage sludge levels (0%, 1%, 4%) on mycorrhizal infections, spore denst
ties, root and shoot biomass, Cu uptake by maize inoculated with three arbuscular mycorrhizal fungi (A.
laevis, G. cdedonium and G. manihotis) in the red soil was studied. Mycorrhizal infection, spore der
sities, root and shoot biomass were increased by 1% sewage sludge in comparison to no sewage sludge
when the maize was inoculated with A. laevis, however, mycorrhizal infedion, spore densities, and root
and shoot biomass were greatly reduced in the three other treatments (p< 0.05). When the red soil was
amended with 1% sewage sludge the Cu concentrations in the shoot of the maize were NM ( noninocula-
tion) > G. manhotis> G. caledonium> A. laevis, and the total Cu content in the root of the maize i
fected with the three my corrhizal fungi was higher than that under nonmycorrhizal treatment. The resulis
showed that the tolerance of different arbuscular mycorrhizal fungi to heavy metals varied and A. laevis
ould remedide heavy metal contaminated soil when the heavy metal wncentrations were not very high.
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