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Isolation and Test of Heavy Metal Tolerance of An Ectotrophic Mycorrhiza Fungi
ZHANG Qin et al (Environmental Science and Engineering Institute, Guilin University of Technology, Guilin, Guangxi 541004 )
Abstract Ectotrophic mycorrhiza fungi anti-heavy metal was isolated from pine in Qingshitan Reservoir (Guilin, Guangxi), and was initially

Hg, Cd had

significant inhibition on growth of Scleroderma flavidum and in which Cd was the strongest inhibitory. At the same time, Scleroderma flavidum

identified as Sclerodermatales , Sclerodermataceae, Scleroderma, Scleroderma flavidum. Tests showed that heavy metals Zn, Cu,
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had_a strong ability of anti-heavy metal, and the tolerance to Zn, Cd is much larger than that to Cu, Hg.
Ectotrophic mycorrhiza fungi; Isolation; Ability of anti-heavy metal
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1 HEES#HFELE
Fig.1 The fruiting body of Scleroderma flavidum

2 HEEEDHMF(40x10)
Fig.2 The spores of Scleroderma flavidum (40 x 10)
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Scleroderma flavidum BYHERA B EMHIVER (8P H] 8
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Table 1 Biomass and TI( Tolerance index ) of Scleroderma flavidum with different treatments

BEBWRE//my/L Zn Cu Hg cd
Concentration of YR/ mg(DW) K& //mg(DW) K // mg (DW) A& // mg(DW)

heavy metal Biomass Biomass Biomass Biomass

0 61.7 £5.0 ab - 61.7+5.0 a - 61.7+5.0 a - 61.7+5.0 a -
5 67.8+4.7 a 1.10 59.8+4.4 a 0.97 77.4+£6.1 a 1.25 45.0+3.7 ab 0.73
10 52.7 3.6 ab 0.85 53.2+6.9 a 0.86 57.8+5.1a 0.94 31.7+3.0b 0.51
20 45.6 £8.2 ab 0.74 42.7 4.5 ab 0.69 49.7+6.7 a 0.81 27.8+4.3b 0.45
40 50.8 6.1 ab 0.82 20.4£3.3 b 0.33 43.2+8.4 a 0.70 27.7+4.5b 0.45
80 40.8 £15.4 b 0.66 0b 0 0b 0 28.3+2.8b 0.45
120 29.2+2.6b 0.47 0b 0 0b 0 26.4+4.7b 0.43
160 24.9+5.0b 0.40 0b 0 0b 0 23.3+2.8b 0.38

B AR/NEFEIRIE0.05 KEFER.
Note: Different lowercase stand for difference at 0.05 level.

AT, HETE A RSMEEREE SESREMERNDE
R ANAR, FEEFEDBRE U Laccaria  Pisolithus tinc-
torius . Scleroderma . Paxillus involtus . Suillus } /D E £ )8 1
Cd.Zn.Cu.Al Ni Pb & 10142 -2) ' Eint #k 4 B IS
S vE RN 22 AR M AETE , BRSO TR X MOMERE , S i
H—2ox) B &R B B T 32 7 AR RAME R EE A
WE,

FHE F B3 (Scleroderma flavidum ) FEMOVAE 7= E15F)
—ERLA . Jones % ¥ MWK IR AT NiL Cu ¢
Scleroderma flavidum WIMEBURE (E,) ) BN TF 1.4 me/L
MARTF 4.0 mg/L™ . Prasun FHHAXRY AAHESR

AL(120 mg/L) ) \As(0.3 mg/L) .Cd(3 mg/L) .Cr(3 mg/L) .
Ni(6 mg/L)F1 Pb(3 mg/L) By¥EFEE T, Scleroderma flavidum
WK SELBEAN R ES R BEETIREAR 1/3 WA RRR 2
50% B K& ” . BROEFERBITEMES FIAPTE
5 AEAMEE H 518 2 D %) (Scleroderma flavidum ) W E LB
BA—ERNE, X 5ZRBN S B H—B.

RMA R D SESBMHEERANFRED &
P ZE R BT ISR b —E A R (H il TR ME
SREFENAR , RV ARRERE | (REABERIIES
JREENMSMEREREN . £ TFLRERTESRNTTEEA
R ZMESBITRILFRBRA, B, Prasun FHREH L



16506 FHOR LA

2009 ££

MESBREATEANERE KRS
HLUGBSEIE T 71 -
8% 3Lk

(1] 3BE HEE. MARBERM A REA LM 1. 65t s EARL R
1989.

(2 ] SR BRRLR, (hEeek. BT A (M ] Jbe: Rl HiAs
1997.

[3] YANG G T,SONG G L,GAO X X. The signifcance of ectomycorrhizas in

forest ecosystems:the influence of ectomycorrhizas on the host trees (7l
Journal of Northeast Forestry University,1999,27(6) :72 = 77.

[4 ]MARX D H. Mycorrhizae and establisment oftrees on stripmined land[]J 1.
The Ohio Journal of Science,1975,75:288 —297.

[5 ] KRUPA P,0ZDROJ K. Accumulation of heavy metals by ectomycorrhizal
fungi colonizing birch trees growing in an industrial desert soil [T]. World
Journal of Microbiology & Biotechnology,2004 ,20 (4) :427 -430.

[6 ] COLPAERT J V,VAN ASSCHE J A. The effects of cadmium and the cad-
mium-zinc interaction on the growth of the ectomycorrhizal fungi [J]. Plant
and Soil ,1992,145:237 —243.

[7 ] GADD G M. Interactions of fungi with toxic metals[ J ]. New Phytol,1993,
124:25 -60.

[8 ] BLAUDEZ D,JACOB C,TURANAU K, et al. Differential responses of ecto-
mycorrhizal fungl to heavy metals in vitro Il Mycol Res ,2000,104(11):
1366 —1371.

[9 ] HUANG Y,TAO S. The effects of elevated Cu and Zn on the growth and
accumulation of C,N and Cu of four ectomycorrhizal fungus[J ]. Acta Mi-
crobiologica Sinica,2002 42(6):737 —743.

[10 ] HARTLEY J,CAIRNEY J W G,MEHARG A A.Do ectomycorrhizal fungi

exhibit adaptive tolerance to potenrilaay toxic metals in the environment
[J 1. Plant and Soil, 1997,189:303 —319.

[11 ] HUANG Y,TAO S. The effects of elevated Cu and Zn on the biomasses,

respiration and the activities of glycolytic enzymes of S. bovines [T]. Acta

SR L A e

Phytophysiologica Sinica,2001,27 (4):303 -308.
[12 ] THOMPSON G W,RICHARD J MEDVE. Effect of alminum and manga-
nese on the growth of ectomycorrhizal fungi[] 1. Applied and Environmen-
tal Microbiology,1984 ,48 (3):556 —560.
[13 ] JAN V COLPAERT,LUDO A H MULLER,MARC LAMBAERTS, et al.
Evolutionary adaptation to Zn toxicity in populations of Suilloid fungi
[J ]. New Phytologist,2004,162:549 - 559.
ADRIAENSEN K,VRALSTAD T,NOBEN J P,et al. Copper-adopted suil-

102:953 -958.

(19 ] Pt A=, Folhil. Fxcel SRR SEARSHTIM | dba B F T
MR ,2008.

(20 ] BEFJ5, Di3mee, SRS, & BRI | b R EML R
1986.

[21 ] FOMINAA M A ,ALEXANDERB 1 J,COLPAERTC J Vet al. Solubiliza-
tion of toxic metal minerals and metal tolerance of mycorrhizal fungi[] 1.
Soil Biology & Biochemistry,2005,37:851 — 866.

[22 ] PRASUN RAY,RICHA TIWAN,REDDY U G,et al. Detecting the heavy
metal tolerance level in ectomycorrhizal fungi in vitro [J]. World Journal
of Microbiology & Biotechnology,2005,21 (3):309 -315.

[23 ] JONES M D,HUTCHINSON T C. The effects of nickel and copper on the
axenic growth of ectomycorrhizal fungi [ J ]. Canadian Journal of Botany,

1998,66:119 —124.

(E8% 16454 )

R5 ERBEERE
Table 5 The experiment of light stability

B[]/ h FPOERBOEE (1) FILIRBOLE (1)
Time Absorbance of indoor light ~ Absorbance of outdoor light
0 0.550 0.533

2 0.545 0.520

4 0.542 0.500

6 0.541 0.480

8 0.538 0.400
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