AN BB 244k 2004, 23 (4) :801 - 805

Journal of Agro-Environment Science

4 MR E B B ST MR T RS

U LOFRRAR

(1. W EAOL KA IR SR F B S IR 5, AT S FR 2R T S SIS, SR AR — A A A S
%, LA 10009452, 1 E AL R B PR35 5 T HRL R R 55, dbat 100081)

W EEL AR PR T 4 RO AR B R —— 8R4 IT R (Boletus edulis) 48 PR A TR (Suillus luteus) 22
PR | (Cortinarrus russus ) FNEEERRS 36 FL A= T8 (Suillus grevillei ) A KRN X o 58 B Ao il 52 M=, FEoR A AR P A
SR S ) 7 A L HEAT TR o S5, 4 RO AR LR AE MM 555 B AR K R 2 e T MMN iR,
4 B oM Az PR LR UGB — R BT 32 M, TR RS 35 LA T 1A (Suillus grevilled) i 52 1 e i , LA R0 252 25K T
HE TR BENRE5 R R, SIS 36 7L AR SR 4 Fh 205 b S A0 D B I PR i LB RS 2R T bk, & R B AR
I AL YT | 22 B AU AR S G P 2 — LA o AR i 5 PR A T e OV 0 1 DA R 1T o 4 0 B0 A A A 0 2 TR
ARAENE " 7R 25 8, JEERRG 25 FL A P (Suillus grevillei) S 058 B 4 8 1 A2 1k ] RE 5 HL P BRI FN “BRAL SN A
Ko

KR MR LR, HEB SRR pH; sk

RESERS X172 XEARIRE A XEHS 1672 -2043(2004)04 - 0801 - 05
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Abstract: Ectomycorrhizal fungi has ability to degrade many organic substances in nature, so more and more attention had focused on
how to use these type fungi to accelerate decomposition of pollutants. In our experiment, the mycelium biomass or colony diameter of
four ectomycorrhizal fungi growing on cultural media with or without pentachlorophenol were measured as well as pH value, oxi-
doreductase activities of ectomycorrhizal fungi Boletus edulis, Suillus luteus, Cortinarrus russus and Suillus grevillei. The enzyme
activity was detected by spot test. The results indicated that the four fungi grew better on MM medium than MMN medium. Suillus

grevillei could grow on the medium contained 17.6 mg * L~' pentachlorophenol. At 8.8 mg + L™

and 17.6 mg + L™ pen-
tachrolophenol levels, the inhibiting ratio of Suillus gevillei growth was significantly lower than other fungi. Suillus gevillei is the most
promising fungus that will be used in bioremediation soil polluted by organic chemicals with phenyl group for its strong oxidoreductase
activity produced during its growth process. In addition, after culture without pollutant, the pH value of medium dropped signifi-
cantly, and this effect may play important role in its tolerance and degradation of Pentachlorophenol. There are significant different
either in biomass or in lowering pH of cultural solution among fungi. The high tolerant capability to pentachlorophenol may related to

their oxidoreductase activities and acidification effect.

Keywords : ectomycorrhizal fungi; pentachlorophenol ; oxidoreductase activity; pH value; spot test.
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Figure 1 The growth line of Suillus grevillei on MM and MMN media
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Figure 2 The growth line of Suillus luteus on MM and MMN media
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Figure 3 The growth line of Cortinarrus russus on MM and MMN media
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Figure 4 The growth line of Boletus edulis on MM and MMN media
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Figure 5 Growth line of Suillus granulatus on MM medium added

with pentachlorophenol
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Figure 6 Growth line of Suillus luteus on MM medium added with

sodium pentachlorophenol
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Figure 7 Growth line of Cortinarrus russus on MM medium added
with sodium pentachlorophenol
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Figure 8 Growth of Boletus edulis on MM medium added with sodium

pentachlorophenol
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Table 1 The inhibiting ratio of fungi colonies grown on media spiked

with pentachrolophenol (% )

TABWE FiFrmi(a) /d
/mg - L0 Fli2 1 3 5 6 7

4.4 S. 1 100a  89.09b 96.34a 95.83a 95.06ab
G.g 100a  84.86c 88.46b 83.24b 78.54c
B.e 100a  86.96bc 95.13a 95.83a 96.18a
C.r 100a  97.46a 94.47a 93.54b 8.8

8.8 S.1 100a 100a 93.89a 92.08b  89.42b
G. g 100a 100a 86.72b  78.04c 75.7lc
B.e 100a 100a 95.83a 97.09a 97.7la
C.r 100a 100a 97.11a  97.30a  96.00

17.6 S.1 100a 100a 100a 100a 100a
G.g 100a 100a 100a 100a 94.33b
B.e 100a 100a 100a 100a 100a
C.r 100a 100a 100a 100a 100a
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Figure 10 The pH value of cultural liquid of

four ectomycorrhizal fungi
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Figure 9 The results of four ectomycorrhizal fungi treated with reagents to indicating the polyphenol oxidase , peroxidase and laccase activities

after 0. 5h 1. Oh, 3. Oh and 24h. In figures, the S. 1, B. e. S. g and C. r represent Suillus grevillei, Suillus luteu , Cortinarrus russus, Boletus

edulis respectively. The test spots in dishes clockwisely from left to right are peroxidase, polyphenol oxidase and laccase.
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Figure 11 The biomass of four ectomycorrhizal fungi tested

in the present study

{EASE LRI S5 2L A I W B, 5 16,25 /> pH HL
LA KR 22, O 8. 47 4> pH i 5
SRR, SEWAIFE A 3. 21 4 pH B AW
L RS 3 AL MR PR ELA R /N, o 2,12 4> pH FL
(VAERTNELY/ N

pH B2 - 52 i AU M 2 —,
SLLCAE YT I E SR OCER AW BE AR BRI
AT R pH (LAY R RGNS it R, AR TR
MR B 48 pH {8 L AE AR bR £ 48 pH {EA%H 0.5 4>
pH FA 1 XA ER AN 3 220 T A AR L T R 22
I3 WA S FIA ML T 35 o A0 AR TRAR B 1 R Ak W] LA 2
LYo AR, BN KL Ca?t R Mg A AL
PO MGEREYI SRS, RITEYIN AR KT,
X A P TR AR TR 7 A A AR e, e e LA
77, TR 1A o R i el A PR 264 T o

AR, pH B M B2 S W R I R R 1
8 b (Y Bl AR A Al RN T B —E 1Y pH EA R A BE
RHAT o R ZBEAIR T B TE R VE A58 T 18 SO TG P
W, WNEEETE pH (H R 4.5 WG ST pH A 7.0
B4 o B A= TRTAR L AT P R AR50 ™ FT 8 Ay B I 11 4
A3 S RIS B R B PR, (et LA AL R A v
HRIEAT o AR R IORG 36 7L A T BT = i R ik
ROV, A AT AEEAT SR A TR 3 pH EAYRE S, fiE
HE BB SN AT o X 7 B AR A S5 T AR RE— 20
IBFFEETIE o

3 it

(1) 4 PhOME R FH—SERA T3 L 1835
2P A 22 1 R PSR BIORY 3 L A T E MM 3 SR B

(A 1 %6 d 25 5 T MMIN 550

(2) JEIHRG 25 7L B 4 Fh BB P i 57 1 B
A 77 5ot ) F A, LA L S 1 RE T A 1 S — 2

(3) 4 FibA: PR BT A2 A 4 b B v m il G SRR
() pH fEREAR . BEARIT . JEERRL 35 2L A > 22
P> SEMR AR I TR > 48 R0 20 IR R o 1T 26 4 2 A AR A1
Ry Hy : FEWRLE PR > MBI FLA- B> 22> JE3F
K 15 7L A A

SE Tk

(1] BRI B T 238 9ok B, 45 . 5235 YeIREE A U018 B2 HoR J5T 8 5 0
FHBARLI]. FREERbzt JEE, 1998 3 Tl 38 - 51.

[2] Gramss G, Giinther TH, Fritsche W. Spot tests for oxidative enzymes in
ectomycorrhizal, wood — and litter decaying fungi[J]. Mycological Re-
search, 1998, 102(1): 67 - 72.

[3] Gramss G. Activity of oxidative enzymes in fungal mycelia from grassland
and forest soils[J]. Journal of Basic Microbiology, 1997, 37: 407 —
423.

[4] FREE  ZEIG 2, £ XA, 5 . LR AEEE IR 50 A DR LR 4 0 1T
MR ACR [T, RS RL2E,2003,23(1) : 74 - 76.

[5] Molina R, Massicotte H, Trappe JM. Specificity phenomena in mycor-
rhizal symbiosis: community — ecological consequences and practical
implications[ A]. In: Allen MF (Ed. ). Mycorrhizal Functioning[ C].
Chapman and hall. London, 1992. 357 ~423.

[6] Schoor JL, Light LA, McCutcheon S C, Wolfe NLet al. Phytoremediation
of organic and nutrient contaminants[J|. Environmental Science Tech-
nology, 1995,29: 318A - 323A.

[7] Gramss G, Kirsche B, Voigt KD. Conversion rates of five polycyclic
aromatic hydrocarbons in liquid cultures of fifty — eight fungi and the
concomitant production of oxidative enzymes|J|. Mycological Research,
1999, 103(8): 1009 - 1018.

[8] Sarkar AN, Wynjones RG. Effects of rhizosphere pH on the availability
and uptake of Fe, Mn, Zn[J|. Plant and Soil , 1982, 66: 361 —372.

[9] Arocena JM, Glowa K R. Mineral weathering in ectomycorrhizosphere of
subalpine fir(Abies lasiocarpa(Hook. ) Nutt. ) as revealed by soil solu-
tion composition|[J]. Forest Ecology and Management, 2000, 133 (1 -
2):61 -70.

[10] Arocena J M, Glowa K R, Massicotte H B, et al. Chemical and mineral
composition of ectomycorrhizosphere soils of subalpine fir (Abies
lasiocarpa(Hook. ) Nutt. ) in the Ae horizon of a Luvisol[J]. Canadian
Journal of Soil Science, 1999, 79(1): 25 -35.



