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Abstract

Pseudomonads cause bacterial brown blotch disease, which causes great damage to the common
mushroom Agaricus bisporus. The tolerance of A. bisporus to pseudomonads was tested and
found to not be correlated with mycelium growth ability. The offsprings of the tolerant strain
(ASI1085) to pseudomonads were not as tolerant as their parents in the mycelium stage. But,
tolerance decreased compared to mycelium in the fruiting body. The offsprings of the weakly
tolerant strain (ASI1321) were even more weak in the mycelium stage. It is presumed that the
tolerance of the parents is transferred to later generations. The tolerance in the mycelium was
not correlated in the fruiting body. Therefore, the browning of the fruiting body is thought to be
induced by other factors. Pseudomonas tolaasii caused higher browning than Pseudomonas
agarici. Pseudomonas reactans did not have a significant effect on the mycelium, but affected
the browning of the fruit bodies. P. agarici had higher ability to inhibit mycelium growth than
fruiting body growth.
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F=&o] AEfellAl Pseudomonads®ll ©J_t o= i EstA WAL 11 FelM®
Pseudomonas tolaasii= 7V THEZA Q] M2 L™ (bacterial brown blotch disease)
o] Yolato 2 A& QUrHL, 2]. P. tolaasii’= F2 AAA|, ZE, viz]olA] Ea]HH3, 4].
AFAZARLYS SHSI= B2 HAH O 2E P folaasii®} Pseudomonas reactans,
Pseudomonas gingeri 50| B 11%]0] QILHS). P. tolaasii®} P. gingeri®ll JF 1A 3742 2t
OV FSILk. P olaasiric WA12] 702k ) SR WA 7|0}, W 91 A Q20 2
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AL ARIE R P 3700 it ol SR Y At o)
ZYtHTable 1). F5olo|d At A BELE-S 6= P. folaasii, P. reactans, P.
agarici 3375 ©o1-§5to] 1597 BT F=5o] et tiAulF AR A= 3714 ¥t
5 FHI= 2ol 7FsSHIthFig. 1). iA1= Hol dAPS =S Zddsk= U/do] 733t FH,
Attt T 2] o] F AP X = AT th2]4d-S 2] FobAL AR ARZE O = T A
TS BollotHA dAPE o] AR XS] = e, Al thA]ulie o] ¢ dAME o] A=

= Uldo] ot el 2 E AUt F 487 O] A 5 U o] 3/ AFL o2 ASI10859F
Updo] oFet 21910 2 ASI1321S ﬁ%“? k. FEFFolo] izt WA dAMIs e
Trichoderma®l X WAYsl= 8ol @4-2F 11 tiizdol tishal o175kl AEshe
ol A BAP} Ak G Aok 7). Al g 2T ol Ud o] stA ofgt 9]
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Table 1. Tolerance of strains of Agaricus bisporus against Pseudomonads

Information of strain Degree of tolerance to Pseudomonas sp.

(45 strains) P. tolaassi P. reactans P. agarici

ASI1007 +
ASI1024 ++
ASI1032 ++
ASI1038 ++
ASI1053 +
ASI1054 ++
ASI1074
ASI1078
ASI1085
ASI1086
ASI1089
ASI1096
ASI1103
ASI1140
ASI1146
ASI1153
ASI1159
ASI1167
ASI1177
ASI1183
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Table 1. (Continued)

Information of strain Degree of tolerance to Pseudomonas sp.

(45 strains) P. tolaassi P. reactans P. agarici

ASII195
ASI1225
ASI1246
ASI1310
ASII313
ASI1320
ASI1321
ASI1323
ASI1324
ASI1325
ASI1326
ASI1331
ASI1336
ASI1337
ASI1338
ASI1339
ASI1340
ASI1343
ASI1345
ASI1346
ASI1347
ASI1348
ASI1350
ASI1396
ASI1415

I A IR I O SR I O O
+++++++T_+$+i++i+++++ii+++

+++++++fp+$i+++++++++i$+++

N

R agrra P tolaasii agarici P tolaasii

Strong Weak

Fig. 1. Tolerance of offsprings from ASI1321 or ASI1085 against Pseudomonads. A, Mycelial
growth; B, Browning of fruiting body; Con, control; DW, distilled water.
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Ll FARIASE = oH RS B4 HtH Table 2). W/do] 73 ASI1085+= 10°C]|
A= AF9] 35.4%, 15°CONA=AFS] 27.1%, 20°COl A= A9 27.1%, 25°COllA = AFS] 50%,
30°CollX= 7391 27.1% 2 ERIE|SITE. WATES FAPIAEE oA W2 dAISE S
Ho|z|= kel UlAdo] A o & oFat ASI1321-2 10°COl A= A1) 33.3%, 15°ColAl=
I 50.0%, 20°COAIA= A9 41.7%, 25°ColA = 7d$] 14.6%, 30°ColA= 3] 68.8% 2
FRIE]ITE. o] ot w2 SRIE AT 25°ColA = 749 14.6% = wAMEo] <3
stk 9 272 £ o, At Holle= J37501Q1 Trichoderma®l= tf2 ALE SR1gt &=
Ack.

A

Table 2. Comparison of mycelial growth at different temperatures

Mycelial growth rate (mm/day)

Strain
10°C 15°C 20°C 25°C 30°C
Total 48  Maximum 1.83 2.69 3.83 3.96 2.88
Strains  Average 128 1.69 221 274 1.68
Minimum 0.55 0.64 0.99 1.48 0.86
ASI1085 (Strong) 145 2.03 2.59 2.78 1.89
(Rank) (17/48) (13/48) (13/48) (24/48) (13/48)
ASI1321 (Weak) 147 1.68 2.26 3.56 1.41
(Rank) (16/48) (24/48) (20/48) (7/48) (33/48)

ASI1085 ZAH[CHe| HA IRt AMAA|C| M /dZAHPLIE L HS

At g7 o] visto] Uigo] ZFstale ASI1085 9] Ao THarat 60 7iA|] thsto] <+
AHA] Aol A BRRA oA 71R) 11 Qli= WA o] D= =A] @16 2 A3} P. rolaasiiol 73
SHABL 10%, HEQ AE-2 65%, 2t A2 25%S TAJ5HATE P. reactans©l 738t #|
2 92%, 55 A2 8%, IRt Al 0% ISkt P. agaricioll 733t AFE0] 3%,
B33 AlEo] 30%, 2t Alsel 65%F /3stltt. AHA|e] g Ag-S &8st 2=
Thatt 20Tk ASI10859] 79 A AZellA AHEH 6071s 5 48 A&l A AHEAI7}
QST 15 P. tolaasii= 733 AlE0] 0%, HE21 AlE0] 10%, 2F5t AlE0] 90%S
gtk wAIA| Q] Axfol] sl 73t Al BE?l Also] thE: TSI, P. reactans=
735t AlEol 6%, K5 AlEol 65%, et Aol 29%E ISt P. agarici= 78t Al
50]23%, B51 A50] 60%, 2Fet AlE0] 17%S 74451, wtAE ol vs] tiAdo] Z-H A
50| S7FoFit(Table 3).

ASI1321 SAH[CHe| FARKIRL AMEA|C| M dZAPLIE LY HS

AltA AL o] disle] WiAdo] 2Fsldw ASI1321 2] Al Tz 50780 thste] o
AHA GAl A FRA A 71211 Qs Hdo] AEER=A] ERlsl 2 Ax= thaalt 2k
TH(Table 3). 507HA| - P. tolaasii="33t AF&0] 0%, B35 AlE0] 0%, 28t AlEo] 100%
= /513t ASI13219] %, FRAol|A P. rolaasiioll Wl eFetald E4do] 1=
AAE = A BRI &= AT P. reactans= 743t AFE0] 94%, HE21 A5l 6%, oFst
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Argol 0% oIt P. agarici= 743 Al 0%, E5U AlEo] 16%, ekt Also]
84%E T35ttt ASIN13212] 73 wAMA| AEoll A AR 50A1E 5 F 47A1E oA A4
A7} 2SI AT,. Z1F P. tolaasii= 733 AlSC] 0%, H51 AlS0] 4%, 2Rt AlEo] 96%
E Tdoto] TAAIRE A A oA oF et A& ST P. reactans 743t AlS0] 1%,
B3R AS0] 43%, Rt AlEo] 47%5 dote] wAAolA] 7ot A gt AHA ol A= 7
g Aol & Fo= A4S P. agaricie 73Rt A'E0] 23%, HE<1 AlEol 51%, oFet
Argol 26%E T/J5H3Irh

Table 3. Tolerance of offsprings from ASI1085 and ASI1321 against Pseudomonacds

The offspring’s tolerance rate to Pseudomonas sp.

Strain Test parts P. tolaasii P. reactans P. agarici

+ o+ A+

ASI1085 Mycelium(n=60) 15 39 6 0 5 55 39 18 3

(Strong)  Ppercentage 25% 65% 10% 0% 8% 92% 65% 30% 5%
Fruitbody(n=48) 43 5 0 14 31 3 8 29 11
Percentage 90% 10% 0% 29% 65% 6% 17% 60% 23%
ASI1321  Mycelium®=50) 50 0 0 0O 3 47 42 8 0
(Weak) Percentage 100% 0% 0% 0% 6% 94% 84% 16% 0%
Fruitbody(n=47) 45 2 0 22 20 5 12 24 11
Percentage 96% 4% 0% 47% 43% 11% 26% 51% 23%
M

o] Aol A 2 FWollE T = At A2 E L% (bacterial brown blotch disease)S
FSh=3714] WYl U/gdo] SAdell ME==A] A5t b=
Chaatt 2ok Al g 25 S g ol tigh g=&o]9] Ulg 4 = d AP st oAt
RATE At ZATL = o] g o] 7ot Als-2] SAIH GRZAE2 TAR GAoll A=
AN 7t Uld2 Koz ekom, ZHEAo| A= wARA|of| v Uid2 a3k
At g AT ol U/do] eFstlE Als-o] T4t TEARE-2 A SAlof A= FRA
el rEE R 2 Ui Ado] ullg- ofste], HEAt7} 7H o] A= AgEl= o= 5
SE Tt AHEA A o] U g2 dAANA WV ek e AT /lie. wheba 2
Aol A A2 T Qdlo] Eetd o & Hofsto] - 71 0 = W) Pseudomonas
tolaasii~= AAANA Pseudomonas agarici®ll BIa|A ZHES o =7 FEAFHS

Pseudomonas reactans+= A= 2 G T2 ZHATE AHdA|Q] Zdiofl= JFs

FJ. P. agarici= AHIA| BTt AR Al 50l =90t
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