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1
1.1
1.1.1 Boletus edulis Gomphidius viscid-
us Suillus grevillei Xerocomus chrysenteron
1.1.2 Kottke 6 pH5.5  12g/L
126C 30min
26°C
1.1.3 250mL pH5.5  Kottke 50mL 126°C
20min 7mm 4 30 /min
P270 26°C
1.1.4 Kottke " pH5.5
9cm 20mL
7mm 26°C
1.2
CuSO; 5H,0 Kottke 25 50 100 150 180mg/L
pH 5.5 Kottke 1.25mg/L
0.32 6.5 13 26 38 46mg/L 3
1.3
3 B.edulis X.
chrysenteron 2 7 G . viscidus
S . grevillet 2 8
2~3 80°C 24 h 5h
751 5d  9d
17
751 5d  9d
NH,-N '
WYX - 402
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1.4
Tolerance index = / x 100% °
t
2.1
Tmm
15d 1
1 3000 5
& Bedulis
= ® Xchrysenteron
eb A Sgrevillei Iy
2 2000 F
& W G.viscidus ]
g 3
. 2
1 B.edulis  X. chrysenteron & o0k x
S x .
z
0 1 1 1 1
0 10 20 30 40 50
) ¢(Cu)/(mg/L)
46mg/L B. edulis
2890pug/g X . chrysenteron 1
2735 g /g 40 62 Fig.1 Cu concentration in mycelia of different strains
X . chrysenteron
S. grevillet G . viscidus 1
13mg/L 10
11 46mg/L, 60 44 S . grevillei
G . viscidus
1
Table 1  Dependent equation between Cu concentration in mycelia and nutrition
Fungal strains Equation
B. edulis y=155.24x+245.09 R2=0.9137
X . chrysenteron y=54.367x+98.391 R2=0.9357
X . chrysenteron y=61.812e0.0814x R2=0.9163
G . viscidus y =78.136€0.0637x R2=0.7993
B .edulis X.chrysenteron  S. grevillet G . visci-
dus
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2
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— [ B.edulis
_§ 200 G.viscidus 9
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2 100f
o
=
S s0b )
B . edulis
0 1 L
03 13 X.
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chrysenteron 13mg/L G.
2 viscidus S . grevillei

Fig.2 Cu assimilation index of different fungal strains
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Fig.3  Diameter increase response to Cu stress

2

Table 2 Growth model of for kinds of test ectomycorrhizal mycelia under Cu stress

Copper treatment

Growth model D=a/ 1+ be®

/ mg/L
B. edulis X . chrysenteron

0.32 D=159.37282/ 1+9.51925¢"319% D =44.62875/ 1+ 5.49508¢%- 70"
13 D =55.10559/ 1+ 10.48014¢0-2%83% D =42.14565/ 1+ 5.07696%-2%%5
46 D =42.34994/ 1+ 10.437710-21 D=37.77188/ 1+ 5.35067&%- 27

S. grevillei G . viscidus

0.32 D =90.72035/ 1 +26.09977&- 77" D=105.05031/ 1+ 19.57779&’-3418
13 D =88.70156/ 1+ 19.49108¢-%% D=95.12229/ 1 + 14.38738&%-4%*
46 D =82.72676/ 1+17.73361¢"-3+% D=75.35091/ 1+ 17.36923¢"-3314%

D The mycelia diameter t The growth time.

2.2.2

158d
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4
4
200 * B.edulis A S.grevillei
~ ™ Giscidus @ X.chrysenteron B. edulis 15d
g 150 ®
E ® 170mg  46mg/L
::; 116mg 68 %
2 46mg/L G . viscidus S. grevillet X .
Z
. chrysenteron 64% 65%
0 1 1 1 1
0 10 20 30 40 50 80%
¢(Cu)/(mg/L)
4
Fig.4 Biomass of mycelia response to Cu stress 2.3
9d
4237.6mg/L 111.7mg/I.  100%
9d 5
%0 |:| B.edulis 100 - |:| B.edulis
I G.viscidus G.viscidus
£ S.grevillei £ 90 S.grevillei
8 801 W X chrysenteron .E W X chrysenteron
z 2
Sl S
) Z 0r
60 - 60 mz:: B
13 13 46
¢(Cu) /(mg/L) ¢(Cu)/(mg/L)
5
Fig.5 Accumulation amount of mycelia for carbon and nitrogen
B . edulis  G. viscidus S. grevillet  X.
chrysenteron 46mg/L
p<0.05
B . edulis > G . viscidus > S . grevillei > X . chrysenteron
9d B. edulis 13mg/L
B . edulis > G . viscidus > S . grevillei > X .
chrysenteron
46mg/L 63% ~ 64%
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22

46mg/L 60 %
2.2.2

2.4

B .edulis  X. chrysenteron S. grevillet X . chrysenteron
B. edulis > G . viscidus > S . grevillet >
X . chrysenteron
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Influence of Excesive Copper on Growth and Accumulation of Carbon and
Nitrogen in Mycelia of Four Kinds of Ectomycorrhizal Fungi

Huang Yi Tao Shu Jiang Xueyan Liu Xiaorong
Center for Environmental Science in Peking University ~ Beijing 100871  China

Abstract In order to understand the characteristic and tolerance of ectomycorrhizal fungous under
the stress of excessive copper research carried out with four kinds of ectomycorrhizal fungi strains
Boletus edulis  Gomphidius viscidus — Suillus grevillet and Xerocomus chrysenteron . Copper amount
accumulated in mycelia of 4 strains had increased with the increase of concentration of copper in cul-
tural substrate. Copper concentration in mycelia was 40 ~ 60 time higher in 46 mg/L. copper treat-
ment than in control. Dependence to relationship between copper concentration in B . edulis and X .
chrysenteron mycelia and in culture substrate is linear. Concentration of copper in B . edulis and X .
chrysenteron mycelia with that in culture substrate shows exponential dependence. Even though de-
velopment modeling of mycelia of 4 strains shows S curve undr excessive copper stress the initial
time delayed 1 to 2 days comparing with control. But excessive copper limited the accumulation of
biomass and carbon and nitrogen in mycelia. The amounts of accumulation of them are decreased
with the increase of copper concentration in cultivation substrate. Combination with all result the
strength order of 4 tested ectomycorrhizal strain on tolerance to excessive copper stress is B. edulis
> G . wviscidus > S. grevillei > X . chrysenteron .

Key words Ectomycorrhizal fungous Copper Carbon Nitrogen.
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