P35 6 B 5 % R A AR T (-
rar TR
—_~ B =

FELS RN R RS L2 B EIRE » BRMIEZBEH 1 » MRS m 5 S st » dEw
SR TR T FE R R ARG B 2 Ot » ERE BB ERAEZFANT » MO MER 2 BAEFS
REPHTTEM 2 5k » AR19294E7E 32 H Ohio MEH » %4¢ E.B.Lambert I (3) FEES » B4
Pseudobalsamia microspora Diehl and Lambert, 19544 Gilkey & (5 ) &5 0S Diehliomyces
microsporus s F 34 Calve’s Brains 5 Truffle Disease B/ THEEE » ARRIN19634E7E A44
B » 1964FEF L] (15 » TERAFRRK ER B E R HE o AMERHEEG56/57-MRF-
PP-22 FEIMB)TERR » LKl BRis R

Z-MEHEFE

1. SRR B B R R A R FR R
B AR T A B R A 2598 I 1 S B B B AR B JE AV TR (14D o
2. MSERIR IR B ENB BRE Bk Bk ¢
TR /K R UK R e B B R BE B (NH),SO, R (Nacl) DUSSEIR 27 R B T 5
R 2 B % o B DR /K BE R A IR FE R B335 Th RIHI RS 28 » 78 28°C Eidssh
RO REE% s BIEHAR
3. R B 2 BRI B BB
JRIEEE ¢ Diehliomyces microsporus
Trichoderma koningi
T hielavia terricola
Fusarium sp.
Penicillium spp.
Chaetomium sp
Cephaliophora sp.
Myriococcum sp.
Helminthospora sp.
Sphaerotheca sp.
Mucor sp.
SR F W e R SUE h RIS » B 60°C ElM RIS (R 60°C) » L)
RER RIS » BIAHERDFEZRE AR AR RS 48 » 1A 28°C e M s e — B W% » BIEHRIER
FECHETE o RBWEEE » DURE KRR Z 38 11k » B 60°C ZIEEKIE » 573 ISR A
TEH s B 28°C SERMT R LIRS o
4. Trichoderma sp. ;2 Toxin HEEIRERITLELEE 2B E ¢
Trichoderma sp. &R 24°C 56 Zygiarhip
Glucose 20g
Soluble starch 20g
NH,CI bg
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KH2P04 5g
MgSo, = 2bg
KCI 1g

FeSo, trace in 1000c.c. water
wesm RS s B 60°C FTFMESRER G LB aRRY o DIRERHEERERERIREER
Begn (BATER) » BIEHEERY » KORAMEE Toxin ZE8HH 1%~ 2%~ 8%~ 4 %R
5 BRERABEHBWAREEAIRRE -
5. PEREREES Trichoderma sp. ZHIHERRGE ¢
PR PEFE R 2 5AT 5 541 5 542 5 HA3ZPH LR o
a. JERRPRATREE *

S A ek D A T'richoderma sp. By H REBEXTRWEM » £RH
RIPERER2~3K » LIRS/ NETEIERE A RIE: . Trichoderma sp. BB BHVE » WHBA
Bk E E SR BnEst P.DA BN C MRRER 24°C » —BIRBIREE
Bt EES » BREER CKo

b. PR ERE *

Trichoderma sp. B3R B 5 E R S A RS RE R IR T2/ N 1R 2 BB » LIAHE 10
% 3 2095 2309 T B 4 4 B BEARBE R EE S R AEDAT LR » BERFL 24°CozllAlh » =
BB SRR A BRI o

=~ REER
1. SR R S R R AR R BB R T R o
#H— MERREE ARG RARE

Table 1. Nitrogen Nutrition of Diekliomyces microsporus Experiment.

= o Repeat ] 1 ' 9 3

e First and second

T vﬂl (as0) | @nd) | (s | @ad) | Ast) | (nd)

Treatment

I. A. Basal Medium — — — — - _
. Basal Medium - Biotin — — — - — —

. Basal Medium+ Thiamine - - — — - —

g O w

. Basal Medium + Biotin+ Thiamine — - — — * —

. Basal Medium+NaNQC3 - - - - - -
. Basal Medium - Biotin+NaNOQj3 — -+ - -+ - +
. Basal Medium + Thiamine + NaNOs + - -+ - - J-

g 0 = »

. Basal Medium + Biotin+ Thiamine+ NaNOs3 |- i - - + * +

. A. Basal Medium + (NHy)2SO4 S - - —

. Basal Medium -+ Biotin -+ (NHg) 2504 -- — — — - —
. Basal Medium -+ Thiamine-+ (NH4) NGy — — — — - —

O w o »

D. Basal Medium - Biotin + Thiamine + (NHy)»S04 l - = = - - -

0 e O i B

V. A. Basal Medium --Glucose




o]

. Basal Medium +Biotin + Glucose

O

+
. Basal Medium + Thiamine + Glucose + + ++ + + +
+

o

. Basal Medium+ Biotin+ Thiamine + Glucose

. Basal Medium -+ +- NaNO3s+ Glucose - - — - — —
. Basal Medium+ Biotin+NaNO3z+ Glucose — — — - — —
. Basal Medium+ Thiamine + NaNQOjz+ Glucose — — - — — —

o 0w

. Basal Medium + Biotin + Thiamine + NaNOs+ - - | - - - -
Glucose

VI. A. Basal Medium+ (NH¢)2SO4+ Glucose - — - - - —

A

B. Basal Medium + Biotin + (NH¢)3SO4 + Glucose — — — — - —
C. Basal Medium + Thiamine+ (NH4)2SO4+ Glucose — — — — — -
D

. Basal Medium + Biotin+ Thiamine + (NH4)2SOs+ | — — — * - —
Glucsoe

PS. +8iEREER 1st:57.1.7.
—RFERREE 2nd:57.3.15.
* BRFURE AR

FRARRE R E KA NYIHEE Y » TS R o T A R R R R E
s BERBREAREEFIA o
2. MEERIR AN B R B P AR RE RAT

KT MEER BB AR PP R BRAE R
Table 2. The results of osmosis of several solution to Diehliomyces

microsporus experiment.

\ - 1/2hr. 135hr. 3hr. 6hr.
(NHa) (NH,) (NHy) (NHg)
— S0, | NaCl SO, || NaCl SO. " | NaCl | “gof J NaCl
Conc. normal (N) |

I A A A H + ++ H H
1 (N) I A a A H -+ + + H+
A 4F A H H- + - +
I A a A -+ 4 + +

2 (N) I A + A 4 + +

Ir A 4+ A -+t H +
I a + A - + - -
4 (N) I a + ++ - + - -
I + H ~ - - —

|
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| | )
I a F a‘ - - = - -
8 (N) I H# + # - - - - -
LA A - : - - -
_ —— —— S
I - ~ -1 - - = - -
| |
10 (N) I - - - ; - - ' - - -
| i | 1
i - - e T S -
| | |

P.S. A:Ascocarp %
a :Ascocarp 4>
4+:Mycelium %
+:Mycelium 4>
=% [

e EETA 10N 2 R B BB 20RO 2 R DB B RYE A » REE AN D) bgim
1/NRPR AR 8N LI LpEE 3 /NRF AT FEE R U » SRR Z i kA BRI 2 B4
51 N B o

3. LR R B 2 B TE T B R Rl B SRR & o
K= BRI B IEE B R [ ABRAS S (BB

Table 3. The results of thermal death times for some pathogens of cultivated
mushruom (Agaricus bisporus) Experiment (Treatment in incubator)

::r‘f\—‘\\‘_ Time (hours)

Repeat ™ 1 2 4 8 24 l CK
_ Pathogen —eem e T | | .
e N I I

Diehliomyces microsporus 1 2 — - | -~ — - ‘ '

1 3 - - - - - l

N — o

1 - - - - +

Trichoderma koningi ‘ 2 - - - | - - +
3 - - - - - +

1 : + - 1 - |

Thielavia terricola 2 + + + - — -+
3 + + + — F

1 + + - - - I 4

Fusarium sp. 2 -+ + - — - 1 -+

| i |

| 3 + | . l- - | -

| 1 - - - I - - 11 +

Penicillium spp. 2 — - ‘ — ‘ — — l I
i




Chaetomium sp.
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Cephaliophora sp.

M yriococcum sp.

Helminthospora sp.

S phaerotheca sp.

M ucor sp.

'
ny

+ +

-+

+

@
|

£ 2 RN BT R MRS R QRRERE)

Table 4. The results of thermal death time for some pathogens of cultivated

mushruom experiment (Treatment in water bath)

\

Repeat
Pathogen _

—_— Time (hours)

\

24

CK

Diehliomyces microsporus

- Trichoderma koning:

+

+ o+

Thielavia terricola

+
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L= - - - - {
Fusarium sp. 2 i - - - - - +

3 - - - - -

1 - - - - - +
Penicllium spp. 2 — - - — — T

3 - - - - - +

1 - - - - +
Chaetomium sp. 2 + - — — — ‘ +

3 - - - — 4

1 - - - - - i
Cephaliophora sp. 2 | — — — - ; _ ;

3 - - - - ] - 2
I - J o

1 + - - — ’ — 4
M yriococcum sp. 2 + - - - 1 — +

3 + - - - l - +

|

1 - - - - - .
Heiminthospora sp. 2 ] — — - — \ - +

5 | - - : - i . .

1 - - - - - i
S phaerotheca sp. 2 — — — — — +

3 - - - - ‘ - +

B | -

1 + + + I
Mwucor sp. 2 + + + + j

3 + + ; +

PS. +#REE
—FEREC
FRR TR 24/NR R 2 EFO » Bk Thielavia sp. Mucor sp. . Fusarium sp. EEZ
BRI o IRBGEBEER Mucor sp. [ Thielavia sp. #3 s & Trichoderma sp. JHpEFL8
INEE DL B PR SE o AR 60°C BRTE 2 /N Dl L3S R PR o
4. Trichoderma sp. 53Uz Toxin HISHRER TR L ERBELE ¢
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5¢ o Truffle
(TEHIRED
- 4 *
B
fe 3k
2
E
- 2p
® bmammen .
/E a --..-..--._-“__“
@ 1p a TTme=a Mushroom
(PER)
Growth 1 2 3 4 5
em) R (%)
Dosage
(%)
[E— : Trichoderma sp. . Toxin HHERE K FERERZ B

Figme 1. Influence of toxin of T'richoderma sp. on growth of cultivated mushroom and

truffle disease (After inoculation one week)

Trichoderma. sp. & Toxin 3 %Vl LRsHSTERTIE R A (REH R REET 2% » MR
WTEHmE s ARFREZEE
5. WEH AR Trichoderma sp. ZHUHEREHBRIER ¢
£ PERER Trichoderma sp. ZHIMERTE
Table 5 The resistance of cultivated mushroom to T'richoderma sp.
(With paper disc method)
L N Repeat [ ‘ l
&Wffm l 3 ‘ 4 \ Ck
Race of mushroom T ‘\\_‘__ ‘ !
547 | 38><39} 37><36 38><37‘ 3.6><3.6% 42x3.8
543 3.2><2.2‘ 2.8% 2.4‘ 2.6X2.5 3.1 ><2.3-1 3.5%x3.4
542 3.3%34 30%29  31x28 30x30  38x40
541 ‘ 2.5x2.1 2.3><2.2} 2.4X2.51 2.1X1‘9“ 3.1x2.9
%% ¢ PEFEY Trichoderma sp. ZHMERE
Table 6. The resistance of cultivated mushroom to T richoderma sp.
T __;Rep;a?t Treatmem 101% 20%1, | 3(])%/6 CK
Race of mushroom T T~ ‘
1 , 38x35 | 1.8x1.7 1.2x0.8 5.2x49
£47 2 ‘ 3.6x3.4 i 19%1.7 1.0x1.0 6.0x5.0
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3 3.9%x3.3 2.2%2.8 0.9%0.9 5.8x4.7
4 3.2x3.6 2.0x2.1 1.1x0.7 | 5.3x4.2
- S R J - .
1 1.8%1.7 1.6x1.2 0.8x0.4 27x2.8
2 2.8x1.9 1.8x1.7 0.9x0.7 2.4%2.2
53 3 24x1.7 1.7x1.8 0.8x0.8 2.0x2.0
4 2.0%x1.8 1.5x1.2 0.8x0.6 2.3%1.8
1 3.5%3.3 2.0x1.6 0.9x0.8 5.4x4.0
2 3.0%2.8 1.5x1.1 1.0x0.9 4.8x3.7
o2 3 3.0x2.5 2.1x21 0.7x0.7 5.2x3.8
4 3.0%x23 1.6x2.0 1.2x1.1 3.8x3.7
1 22x1.7 1.4x1.3 0.5x0.4 3.1x2.2
2 1.9x1.58 1.6%x1.5 0.3x0.8 3.0x2.1
o 3 2.5x2.8 1.8x1.2 0.5x0.5 2.3%2.3
4 3.0%x2.8 1.5%1.3 0.4x0.3 2.4%2.58

PS. RHRBPIRREHEERZERERK (cm)

HEEERR AT s DISATRME Trichoderma. 235K 542543 » B 54155
BRIETE 10BR L2 Trichoderma sp. 1R MEHERMEE » 430% QGBI » 1UF6 5,
TRy LISAT S AEHT MR o

M ~ 5t

E

1. SR R BN B A AR -
Bk TR B — S > TR B IR A B TR » S
RAIRRERIR » IR EOHE (1967 Wbz ARLBEFRERA » TIRBER R A E
s BbERE R » WRESUBAT ORI R > AR I TS — S e » FUFIIE R, » AR A IS
B » IEAEHEIERS » BTSRRI » B IR IERI 2 52k o Stroll [209 (1943) B Sl
BT ERILA YL EILIER » ISR B 2 T B35 » Schisler [ (1962) Jkdis s
BRI » TR » SUEATRIRAY » BUR SR T B TR A T T
BRI SRR o
2.4 Scurti K1) (1965) WITeHss » INERTR IS DA A —BWIE » FTRES
WA FRZE B RA L B A I B R 1R R S S B0 2 TR P FATSOE o TRt BR e
BRI » SRR » REUEISEATRE M2 T BRI KBOES B o P.B. Flegg K(4) (1962)
BREF—HOZELAIN 8gr DLW » BRAEMHHZ AEERALE » 7R
BRI o SURMASBE—B » PSSR EURA » TONS o A TR PR
» Hcl P A B R AR AR » BT BRI A STE 2 BRb Y » ABLBRAS B » BHE TR s
I TR I I » G FAFLAE o
3. MAEMSHIN 2 BOCBEESER ¢ R BB T B TR » — MR RNTE 55°C~60°C e rs
T ZERBERED » AT R SRS D IR R IO » BT BRI A Rk
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- RHEE o AL IRBEREE T o FIZRIK R R R » WAURRT » fRII » s MAREBRA R T
SRR S TR T2 ERNES ~ B o AL RE » Lamber[(9) (157) &
#H4& Chaetomium sp. Trichoderma sp. [ Diehliomyces microsporus ERIEE » Y149°F
(65°C) IR H2A/NERIFET o AEBRIER 140°F  (60°C) PRI2A/NKE » INBELIRE S
Lamber KBTS o
SEHAESTEY » Beach [T (2) (1937) FEARAH Chaetomium sp. Pz #ipgsl 140°F(60°C)
6 /N HE o Trichoderma sp. 115°F~120°F (46°C~49°C) 7124/ N\EF 5 7% o Anderson (1)
(1956) ¥4 » Chaetomium sp. F 122°F(50°C)20/1K » 140°F(60°C)16/1s QRIET) =
Bl s B Trichoderma sp. 122°F(50°C)pEH 2 /1K » 140°F(60°C) BB % /N (RIET) 7R3
HETPREE s DS BIABSERIRIEE » Diehliomyces microsporus Lambert(8)(1962) §Kligman
(R84 > 180°F(82°C)BEIT 5 /N 180°F (82°C) BT 7 /NIRRT » AT RRIEHE
RSB B A A 140°F(60°C) » S ERiREwR T 1 /N DL LRI B TR o
4. Trichoderma sp.5y W2 753 (Toxin) SRR B R ¥tk B 2 B BB » ARG R D
s RIEVERSBIR R IR BRSNS » BB Trichoderma sp. HHZ L » BABIIRE AR BT
s ([AinseetE Trichodermasp. #% » FHEHEISHEIRIERE » Al Trichoderma sp. HEERE
TS B A B R B s SREEEIE R » B —HBR « FIR Trichederma sp. 235
UBYE » WREEFER(60°CZT) # o Bz Bfafk ity » (8 FIFEZSHRR » BIEMBERER BEE M
2 EASTE » A FE— » BUR Trichoderma sp. ISZHE » Se{OEMERE AR » T
M4 2 B o Plattner (0% (1948) » BRCLIEMBIVRFEEE (Fusarium oxys-
porium)Z HEIEYE » DIF BHEREEHKR » 53 L.CM. (Lycomarasmin)#H o
REBRKW (1961 23 » 65/ Trichoderma sp. ZRFRIER » BEWHRFNHAERZ
1 » f0RS Trichoderma sp. Froyihz ## (Toxin) HWHE » —F Viridin (CyoH;(0)—5
gliotoxin (Cy3H;N:S:0,) » BiARABRIHEAN LK Py #E> Trichoderma sp. WHES T
LULTIREE » IEIEEEH AR s A—EAEREFEREREERTRERZ I o
Trichoderma sp. SANSEERAE » TAGENEZEE » BEREZERRD » iR ZITIELERE
B —RE » P EISER 2 G5 » LIEPitR Trichoderma sp. o
5. RIAREECESAEL  Trichoderma sp oMM slBR + DA HRIHER 2 P9 578 » 547 ~ 543~
542 ~ 541 s B PI Trichoderma sp. FHREMFARIIRIEZME » BAERAER RELH » R
547 B f& 2L Trichoderma sp. YEERBRIF » BHIKEWY (1967 e » SATRFEZHE ~ ER
S TERER TR s MBERREZ— TAARBERIUERAZBERRRE

o OE

L B A R AR P » R LA » (LA SRR %5 o

2. wfin NaCl K (NH,),SO, JfF AN Pl -@REsERmEET 8 R 3/ 2L » TREZERE
ZERIEIEAR -

3.6)°C HRBEBEEIEREREEER Mucor, Thielavia sp. & Trichoderma sp. 4} » HEREEFL
2 /NE DL s BISEBIERE o

4. Trichoderma sp. 53Uz Toxin FHRHEMERRERFICELRAEE MY » HEHERFK
W » BHFEEAE ©

5. PEFEDISAT SRS Trichoderma sp. ZHPEEGRR 542 ~ 5435 RE41E5, » BrRIEh 52041 1
=~ Trichoderma sp. 1IN ¥ BHEIERMRER o



74

o~ B

Anderson F.A. 1956 The Pennsylvania State Univ (M.S. thesis)

. Beach, W.S. 1937 Pennsylvania Agr. Exp. Sta. Bull 351 32pp

. Dielﬂ, W.W. and E.B. Lambert 1930 Mycologia 22(5)223-226

Flegg, P.B. 1962 Mushroom Science V P.300-313

Helen M. Gilkey 1954. Mycologia 46(6) 788-789

Hsu H.T. and K.J. Hu 1967 Jour. of Taiwan Agr. Res. V16(3);25-28

. Kligman, A.M. 1944 Phytopathology 34:376-334 ‘

. Lambert, E.B.1932 Newsletter, Div of Mycol. & Plant Dis Survey, B.P.I., U.S. Dept.Agr.
Lambert, EB. and T.T. Ayers 1957 Plant Disease Report V:141(4) 248-353

. Plattner, P.A., Clauson-Kaas,N,Boller, A4N.Nager 1948 Helv Chim Acta 31:860
. Schisler L.C. and J.W. Sinden 1262 Mushroom Science V:150

. Scurti J.C. et G. Borzini 1965 Mushroom Science V1. P.523-528

. Stoller B.B. 1943 Plant Physiology Vol 18 No25:46~52 No.25:1~8

RV ~ TR MR BB (1967)

IR~ BEESY  BEEMITE3 (4D 36 (1964) o

S0 > AT ¢ B BRTEANO. 25 : 1~8 (1967)

. WERE R« IR 1 5% (1961)

PHYSIOLOGICAL STUDY OF TRUFFLE DISEASE ON
CULTIVATED MUSHROOM

by
T. C. Dough and Z. J. Yu
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Summary

Ammonium nitrogen was failure to be utilized as sources of nitrogen by pathogen of
truffle disease (Diehliomyces microsporus). but it was generally used to support the
growth of cultivated mushroom (Agaricus bisporus). Only nitrate nitrogen could be used
by Diehliomyces microsporus. That was a significant different about nitrogen nutrition
between cultivated mushroom and truffle disease.

The addition of the solution of salts as NaCl and (NH,),SO, at the concentration above
4N to ascocarps. of Diehliomyces microsporus, could control the growth of the fungus.
Most mushroom diseases pzthegens were killed with heat(140°F) under moist and dry condi-
tions. Exceptions are T hielavia sp.,Mucor sp. and Trichoderma sp.

A metabolic product as toxin of T'richoderma sp. had been testified that it could promote
the development of the causal organism, but under the same conditions it was ineffective
to growth of cultivated mushroom furthermore it decresed the yield.

In regard with the resistance of several varieties of cultivated mushroom to Trichoderma
sp., this experiment was proved that 547 (303) variety was the best one. 542 and 543 variety
came n2xt and 541 variety came after that. If the medium contained above 209 of the

filtrate T'richoderma sp., it had great influented on growth of hyphae of cultivated mushroom.
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