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Effects of Interactions Between Cd and Zn on Accumulation of Heavy Metals in the Flammulina velutipes
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Abstract: The edible fungi have been a very popular delicacy especially in China and some central European countries because they are a

good source of carbohydrate, protein, fats, and minerals. However the edible fungi can also accumulate heavy metals from the environment. A

substrate cultivating experiment was conducted to study the effect of Cd, Zn, and their interaction on the accumulation of heavy metals in the

Flammulina velutipes. The results showed that the yield of Flammulina velutipes was improved at lower doses of Cd(<1 mg-kg™) or Zn(<600

mg-kg™) treatments, followed by inhibition at higher doses. Cd or Zn concentrations increased gradually with the increasing levels of Cd or
Zn in the cultivation substrate. Cd—Zn antagonism was observed when Cd and Zn were supplied together, Cd concentrations in Flammulina
velutipes were reduced significantly as increasing concentration of Zn in the cultivation substrate(P<0.05 ). In addition, the percentage of de—

creased Cd concentrations increased linearly with the increasing ratio of Zn and Cd(P<0.01). At the Zn level of 600 mg-kg™', Cd concentra—
tions in Flammulina velutipes decreased by 29% and 11% for the Cd level of 1 mg-kg™ and 10 mg-kg™ respectively, compared with no Zn

addition. Furthermore we also founded that Zn concentrations in Flammulina velutipes were reduced as increasing concentration of Cd in the

cultivation substrate. However, there was no significant difference with the exception of 0 Zn mg-kg™" and 10 Cd mg-kg™' treatment. The yield

of Flammulina velutipes was inhibited at 10 mg-kg™Cd and 600 mg+kg™ Zn treatment, which maybe the toxicity of Cd-Zn synergistic action.
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Table 1 Effects of different Cd or Zn treatments on the yield of
Flammulina velutipes(g+-bag™ Fresh Weight )

HEm b3 S
Heavy metal Treatment/mg kg™ Average product/g

Cd CK 84.6+3.1 b

0.5 90.2+2.3 b

1 97.4+5.2 a

3 86.6+5.6 b

10 88.7+2.1 b

50 73.6+3.4 ¢

Zn CK 84.6+3.1 ¢

200 92.3+2.7 b

400 100.9+4.9 a

600 107353 a

800 102.9+4.7 a

1 000 77.5+4.0 ¢

TE R RO S B3 A S AR E 22 s [R] — 31 PR ) B4R
FWA 2R (P<0.05), T,

Note: Data in table are average + SD of three replicates. Within each
column, values followed by the same letter are not significantly different at

the 5% level. The same below.

*®2 Cd.Zn ERAMEEXT & SHEE - BRIRN (o 58 8¥E)
Table 2 Effects of applied Cd and Zn on the yield of Flammulina
velutipes(g+-bag™ Fresh Weight )

Qb3 Treatment/mg kg™ S

Cd 7n Average product/g

1 0 97.4x52 a
200 98.5+4.6 a
400 96.3+3.9 a
600 93.8+4.1 a

10 0 88.7£2.1 a
200 87.0£2.9 a
400 82.5£3.8 a
600 68.9+5.6 b

MAR Cd XA R EAR I OCR  (HREA
A RRY T | mg-kg™ WLHY Cd X B4 2519
AR EA R iSRS T RS E
R LA 25 7 ity o A2 A ), LA SRR, 2
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B, YA B FE AR 3 me ke UL A, FEERH Cd
ORI TS AR R Ik . AT
B Cd it (TS Cd 25 il Se A b o 1Y 3l
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Figure 1 The changes of cadmium concentration and total

cadmium amount in fruit body under various Cd supply
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a2 AR I, A2 SEBR A AR 7 R 2™ A% 4
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Figure 2 The changes of zinc concentration and total zinc amount

in fruit body under various Zn supply
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Table 3 Effect of applied zinc on cadmium concentration

in fruit body
i TR Cd BRI Cd BEIE Hofl%
Treatment/mg-kg™  content in the fruit Ratio of Zn Percentage of

cd 7n body/mg-kg™ and Cd decreased Cd
1 0 1.05+0.08 a

200 0.92+0.09 ab 200 12

400 0.88+0.06 ab 400 16

600 0.75+0.07 b 600 29
10 0 491+0.11 a

200 4.78+0.14 ab 20

400 4.60+0.03 b 40 6

600 4.36+0.16 ¢ 60 11
(EESEy T N=6 =0.951 9 (P=0.003 4<0.01)

2N RREAK, r AHDCREL, PR,
Note: N, r, P in the table represent numbers of samples, correlation co—

efficient, and probability, respectively.

R4 WO EHEENERERNN
Table 4 Effect of applied cadmium on zinc concentration

in fruit body

SR

AbFH Treatment/mg- kg™

7n cd Zn content in the fruit body/mg-kg™
0 0 14.6+0.4 a
1 12.6+1.7 a
10 10.1+0.9 b
200 0 30.5¢1.5 a
1 27.3+3.5 a
10 27.0+3.0 a
400 0 49.8+4.0 a
1 49.7£3.5 a
10 47.4+3.1 a
600 0 77.6x£1.9 a
1 77.0£3.5 a
10 71.8+2.2 a

X/ TR Cd 5 2 A 28 B AN 5 4 Zn/
Cd Fof F ik i 25 IA 56, Zn/Cd BRI, Zn % Cd A
FEPURN 5 Zn/Cd 32 /NEE, Zn X Cd G BRI N>
HAT, &F Cd.Zn 28 HAEFXE WO E 4
BRI R AT SF o 45 SRR, 1 Cd fi A
FITEOLT , R EEXT Zn B WSRO UIE L, 1M TR
WA T N . AE Zn AFAE RIS LT P %) Cd 1
WSR3 A R RIVE o ZEASIAES 1, Zn X Cd A9
WCER BN 0 2 A BTV E T i B S B E s 55 5
Zn/Cd F 5 I8 25 B IE A O (P<0.01) 5 24 Zn b BRI B

ROEEFREN Zn 55 F 8N 40 mg-kg™), Cd AbBRIK
FEH 10 mg-kg™ B, Cd XF Zn W — & B45Hi/E
FH R H A A AT A3 35K IEEE M T Zn
5 Cd HA A BIAZ SN 2540, HAT AL A1k 24
Jo, BT DAR BB SE 4, an Cd A4S 25 Zn
ST SS A0S, U Zn, (B2 KR Zn 1EAE
(I , Cd R34 1235155 , WRMSORH D /1,

3 #ig

R 2R Cd A Zn BERE AL & BT 2 9 2R G fiE
HAYym A Frig i, RS ER Cd Zn XF 4528
A 2o A AR T A i R o 5 B A b ik
| RO R VAN B 7 (A =N 3 S i N Y ED
Cd 5 Zn & S Z 505 Cd—Zn Z [B] 9 52 BAEHT
XoF SRR 4 A A, FEAS T R
R HARFEPL, Zn (USR] DAREAR 43 514 b Cd 9 &
e MMAE 10 mg Cd kg™ F1 600 mg Zn kg™ 4B 5514
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