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1
Tablel Someectomycorrhiza fungi tolerant to heavy metas

Hebeloma crustuliniforme (Bull. ex St. Amans) Quel. Cd, Hg Willenborg, et al. 1990
Hymenogaster spp. Al, Fe, Cu, Zn Tam 1995
Laccaria laccata Cd Gelli, et a. 1993
Laccaria laccata (Scop. ex Fr.) Cooke Cu Howe, et a. 1997
Paxillus involutus (Batsch ex Fr.) Fr. Cu Howe, et a. 1997
Paxillus involutus Cu Turnay, et . 1994
Paxillus involutus Cd Godbold, et al. 1998
Pisolithus arrhizus (Pers) Rausch. Cd, Cu, Fe Turnay, et a. 1994
Pisolithus tinctorius Cu, Ni Aggangan, et a. 1981
Pisolithus tinctorius Cd, Cu, Fe Turnay, et a. 1994
Pisolithus tinctorius (Pers.) Coker and Couch Cu, Zn, Al, Fe Tam 1995
Scleroder ma spp. Al, Fe Cu, Zn Tam 1995
Thelephoraterrestris Zn Colpaert and Vanassch 1992
roseolus Suillusbrevipes S grevelle
S luteus Thelephora terrestris
Hagem 200 28 Suillus bovinus
Cd Po Ni Cd Cd
350mg/kg Pb 80 200 zn 30 40
200mg/kg 5 Hg
Pb 2000mg/kg C. graniforme L. laccata Hg Hg
S luteus Ni 40 175 60 0¥ Gast™
225mg/kg A muscaria S luteus L. laccata Cd
(0] Zn Cu Pb Cu 2zn
Colpaert Scleroderma citrinum Zn
Pinus sylvertris
S Bovinus S Luteus 7 Zn ()
(1
Zn Cd 1.2
(1
2 Griffioen™
Zn/Cd Agrogtis capillaris
Scutellospora
dipurpurescens Cu
Zn

Zn 17400mg/kg™®  Colpaert
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G. mosseae CdNO3
Cd zn Cd zZn Zn Zn e
Cd 40mg/kg
Table 2
Table2 Fungd pedieshaving arbuscular mycorrhizal assodiaions with higher plants on heavy metd contamineted aress
(Heavy metds palluting the soil to aless extent are given in parenthesis)

Acaulospora bireticulata Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Acaulospora delicata Waker  Pfdffer & Bloss Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Acaulospora nicolsonii Waker Reed & Sanders Pb Walker, et a. 1984

Gigaspora gigantea (Nicol. & Gerd.) Gerd. & Trappe Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Glomus aggregatum Schenck & Smith emend. Koske Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Glomus albidum Walker & Rhodes Zn(Cu Pb Ni Cd) Arinesand Vilarino. 1991

Glomus deserticola Trappe  Bloss & Menge Mn Zn Sambandan, et al. 1992

Glomus deserticola Zn(Cu Pb Ni Cd) Erng, et a. 1984

Glomus fasi culatum (Thaxter) Gerd. & Trappe emend. Waker & Koske Fe Mn Zn Dueck, et a. 1986

Glomus fasiculatum Fe Mn Zn letswaart, et al. 1992

Glomus fasiculatum Cd Zn letswaart, et al. 1992

Glomus fasiculatum Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Glomus geosporum (Nicol. & Gerd.) Walker Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Glomus intraradix Schenck & Smith Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Glomus macrocarpum Tu. & Tul. Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Glomus microcarpum (Nicol. & Gerd.) Gerd.& Trappe Cd (zZn) Gildon and Tinker. 1981

Glomus mosseae Cd (zn) Gildon and Tinker. 1983

Glomus mosseae Mn Bethlenfalvay and Franson 1989

Glomus occultum Walker Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Glomus pubescens (Sacc. & Ellis) Trappe & Gerd. Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Glomus tenue (Greendl) Hall Zn Cu Chrigtie and Kilpatrick. 1992

Glomus tortuosum Schenck & Smith Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Sclerocystis rubiformis Gerd. & Trappe Zn(Cu Pb Ni Cd) Sambandan, et al. 1992

Sclerocystis heterogama (Nicol. & Gerd.) Walker & Sanders Zn(Cu Pb Ni Cd) Sambandan, et a. 1992

Sclerocystis weresubiae Koske & Walker Cu Koske and Walker. 1986

Scutellospora dipurpurescens Zn, Cd Griffioen, 1994

Glomus manihotis Al
Glomus sp. 111 Al
(18]
Glomus sp. 1
G. claroideum
G Zn
claroideum G. (e
claroideum (17 cul Zn Cd?®
Gigaspora Al
Gi. margarita Al
Gi. albida Al
Scutellospora

Al
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2.1
Weissenhorr?%2Y
cd (28]

Glomus P. involutus
mosseae P2 (BEG 69) G. Cu Zn
mosseae BEG 12 Cd Cd / Cd

(14
[22,23]
LAS
Zn Zn (291
Denny!>! Zn P. tinctorius
Joner?? 1%cq
Betula spp.
Cd [31]
100mg/kg Cd Suillus bovinus
Laccaria bicolor S238
Zn CEC 2000 3000mmol/kg Paxillusinvolutus
Cd Zn Cd 553 CEC 800 1200mmol/kg Paxillus
1 Cd involutus 553 CEC
[19] CEC!*
2!
[25] 90%
[3334]
[39]
G. mosseae Pisolithus arrhizus
[34]
6
G.mosseae
Cd Zn (20
Roztes
caperata Cd Cortinarius spp. Cs A
2 muscaria Cd Th Tricholoma album
TI
“ ” [36‘37]
“ K Pisolithus tinctorius
[11,26,27] I O\Ne[g] Cu
Laccaria GLac4 ElLacl
2 Cu Laccaria ELacl

Cu SDS-PAGE
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Mn Cdo

Cd(NO3), Cd40

Paxillus cd zn®
S citrinum
Cu AM 10* 10%
[43] AM
[44]
Turnaut?’ X cd
[18]
Crack AM CEC
39 /g X [45]
Suillus
variegatus Al
Al
[20] X
HPO>
3
2.2
Cs
[20] [46]
AM
4 K otharil*?
Mn
/ Mn
Mn
Mn Zn Cu
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TOLERANCE OF MYCORRHIZAL FUNGI TOHEAVY METALSAND MECHANISMS

LiaoJipei  LinXiangui  Cao Zhihong
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Abstract  Pollution of the biosphere with heavy metals poses a major environmental and human health problem.
Phytoremediation methods (including phytoextraction, rhizofiltration and phytostabilization) have recently attracted
much attention. Mycorrhizal infection exists in most heavy-metal-polluted environment, suggesting that heavy metal
tolerance or other beneficial effects are conferred by the mycorrhizal symbiosis. Mycorrhizae can bind metals and limit
their trandocation to shoot, and provide a new way for phytostabilization and protect plants against the toxicity of
heavy metals. Ectomycorrhizal and endomycorrhizal fungi can accumulate high metal contents in their fruiting bodies,
and that metal accumulation varies between species and strains. Mycorrhizal fungi tolerate the toxicity of heavy metals
by ion exchange, formation of complexes, precipitation or crystallization. Heavy metals content in the fruitbodies of
mycorrhizal fungi, propagule density and infectivity can be used as bioindicators of soil contamination.

Keywords  Ectomycorrhizal fungus, Endomycorrhizal fungus, Heavy metdl, Tolerance
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