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Effect of Exogenous Heavy Metals on Growth and Development of Pleurotus eryngii
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Abstract Pleurotus eryngii is widely cultivated in China and other Asia countries, the growth and quality of P. eryngii can be affected by
heavy metals in culture medium. The paper mainly studied the inhibited effects, tolerance index, growth and development of exogenous heavy
metals on P. eryngii by the way to mixed different concentrations of As, Pb, Hg and Cd with culture medium during cultivated period. The re—
sults indicated that mycelium growth of P. eryngii was inhibited by the addition of exogenous Pb.Hg and Cd in medium, and the minimum
mycelium growth speeds under the treatments were 24.0% .31.0% . 18.7% lower than that of the control in the predetermined concentration
range. However, the addition of As at the concentration of 5~50 mg kg™ accelerated the mycelium growth and advanced the fruiting time. The
tolerance of P. eryngii to the heavy metals was As>Cd>Pb>Hg. Addition of the heavy metals could cause the changes of cell ultrastructure of
P. eryngii, including cytomorphosis, cell wall lysis, and formation of large amouts of black granular crystals in cytoplasm. Consequently, it was
essential to control the concentrations of heavy metals in culture medium of P. eryngii.
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Table 1 Concentration of different treatments

Treatment Heavy metal
1 CK
2 Pb
3 Ph
4 Pb
5 Pb
6 As
7 As
8 As
9 As

10 Hg
11 Hg
12 Hg
13 Hg
14 Cd
15 Cd
16 Cd
17 Cd

Concentration/
mg-kg™!

0
0.1
1
10
100
0.05
0.5

50

0.01
0.1

0.02
0.2

20

2003 .GB/T 5009.17—2003.GB/T 5009.15—2003

Pb.As Hg.Cd,
1.7
CK 4
100.50.10.20 mg-kg™

2
2.1
2 o
2
0.1~100 mg-kg™
CK 0.1 mg-kg™
P<0.01
mg- kg™
Ph
Pb
As

Pb.As Hg.Cd

Pb

1 mg-kg™
10,100

Pb
0.05~50 mg kg™
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5~50 mg* o Pb.Cd
kg™ As Hg P=0.05
0.01~10 mg-kg™ 31.3%.37.5% 35.3%.9.8%-
0.01 mg-kg™ 31.4% .13.7%
P<0.01 Hg 4
Cd P<0.05 26.1%.18.5%.30.4% .
39.1%:
0.2 mg-kg™ 4
P<0.05 20 mg* As Hg.Cd
kg™ P<0.05
P<0.01 1~2
Cd
22 As
Pb.As Hg.Cd 63d
3 o Pb 65d
Hg Cd
5~8d P<0.05 .
2

Table 2 Effect of different heavy metal concentrations on the mycelium growth

Concentration/

Growth speed of mycelium/

Significance levels

Heavy metal mg-kg™! mm-d” Growth potential Poss Pooy
Pb CK 3.41+0.099 +++ a A
0.1 2.59+0.128 ++ c C
1 2.83+0.061 ++ b B
10 3.29+0.150 +++ a A
100 3.24+0.067 +++ a A
As CK 3.41+0.099 +++ a A
0.05 3.80+0.234 ++++ a A
0.5 3.09+0.612 +++ a A
5 3.70+0.488 ++++ a A
50 3.66+0.235 ++++ a A
Hg CK 3.41+0.099 +++ a A
0.01 3.24+0.134 +++ a AB
0.1 2.98+0.145 ++ b BC
1 2.70+0.030 ++ c C
10 2.35+0.207 ++ d D
Cd CK 3.41+0.099 +++ a A
0.02 3.22+0.037 +++ b A
0.2 3.23+0.087 +++ ab A
2 3.18+0.187 +++ b A
20 2.77+0.048 ++ ¢ B
++++ +++ ++ o

Note ++++ means prosperous growth; +++ means normal growth; ++ means slow growth.
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3
Table 3 Effect of different treatments on the fruit body morphology

Concentration/ Character of
Heavy metal mg-kg™! Stem length/cm Diameter of stem/mm Diameter of pileus/mm fruit body
CK 0 16+2 b 5.1+2.2 a 9.2+1.4 b
Pb 1.0 11+2 a 3.3+1.6 a 6.8+0.8 ab
As 0.5 1243 ab 4.6+1.4 a 7.5+2.0 ab
Hg 0.1 1443 ab 3.5+1.8 a 6.4+2.1 ab
Cd 0.2 10+3 a 44x1.1 a 5.6x1.4 a
P=0.05 . °

Note Different letter means significance levels P=0.05 . The same below.

4 N
Table 4 Time for flower bud, producing mushroom and harvesting by different treatments
Heavy metal Concentration/mg-kg" pinhead phase/d Fruit-body shape/d Harvest time/d
CK 0 47 b 65 a 5~7
Pb 1.0 48 b 65 a 5~7
As 0.5 45 a 63 a 5~7
He 0.1 52 c 70 b 57
Cd 0.2 54 d 71 b 5~7
2.3 N 5 °
Ph.Hg.Cd
Pb.As Hg.Cd
5 N

Table 5 Effect of different heavy metal concentrations on the yield, biological efficiency and tolerance index

Hoavy motal Concenhl'ation/ - Significance levels o B ) ‘
mg-kg Average yield/g Poos Poor Biological efficiency/% Tolerance index/%
Pb CK 161.02 a A 64 -
0.1 87.09 b B 35 54
1 93.10 b B 37 58
10 85.28 b B 34 53
100 78.36 b B 31 49
As CK 161.02 a A 64 -
0.05 124.63 ab A 50 77
0.5 122.21 ab A 49 76
5 98.77 b A 40 61
50 99.76 b A 40 62
Hg CK 161.02 a A 64 -
0.01 96.71 b B 39 60
0.1 89.54 b B 36 56
1 82.62 b B 33 51
10 66.13 b B 26 41
Cd CK 161.02 a A 64 -
0.02 100.92 b B 40 63
0.2 101.62 b B 41 63
2 101.50 b B 41 63
20 72.59 b B 29 45
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P<0.01 . As Pb
As >5.00 mg-kg™ o As
P<0.05 0.05 mg- 50 mg-kg™ As
ke 0.50 mg-kg™ 2 254 Hg
o 4 1 mg-kg™
0.1 mg-kg™ 10 mg-kg™
Pb 51.6% As37.5% Hg59.3% Cd 54.6%- Hg 12 Cd
Cd
As Cd Hg Pb =2 mg-kg™ Cd
Cd Hg 0.2 mg-kg™ 20 mg-kg™
Cd 159 o
4
2.4 2.5
4
GB 7096—2003 ( 1 o CK
) NY/T 5095—2006¢ 2 . CK As
Pb.
6, Hg N
6
Table 6 Content in fruit body and safety assessment
Heavy metal (;;);,f;mmn/ mg(”,fgfm infruitbody/ -5 20062003 NY/T 5095—2006 ety assessment
Pb CK <0.01 <1.0 mg-kg" <1.0 mg-kg’ Vv
0.1 <0.01 v
1 <0.01 V
10 <0.01 V
100 0.024+0.008 V
As CK <0.01 <0.5 mg-kg" <0.5 mg-kg Vv
0.05 <0.01 Vv
0.5 <0.01 v
5 0.183+0.069 V
50 1.270+0.246
Hg CK 0.001 <0.1 mg-kg" <0.1 mg-kg' vV
0.01 0.00520.001 Vv
0.1 0.06620.025 vV
1 0.307+0.021
10 1.193+0.302
Cd CK 0.065 <0.2 mg kg <0.2 mg kg vV
0.02 0.025+0.003 Vv
0.2 0.066:0.003 Vv
2 0.660+0.130
20 3.187+0.514

\/

Note V means safe; means exceeding.
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A—CK

B—As 50.00 mg-kg™

C—Pb 100.00 mg-kg™
D—Hg 10.00 mg-kg™

E—Cd 20.00 mg-kg™

Figure 1 Cells of pileus under different heavy metal treatments

Cd o 2
CK CK As Pb

B—As 50.00 mg-kg™

C—Pb 100.00 mg-kg™

D—Hg 10.00 mg-kg™
b E—Cd 20.00 mg-kg™!

Figure 2 Cells of stipe under different heavy metal treatments
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