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Control of Diatrype stigma occurred on the bed-log of Shiitake by resistant Shiitake
strains
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ABSTRACT : Attempts were made to control Diatrype stigma occurred on the bed-log of shiitake by resistant shiitake
drains In sdection test of resstant shiitake srains, 67 out of 77 srains tested were proved to be resstant to D. sigma.
Among them, 13 strainsincluding KFRI 5 wer e effective to inhibit the access of D. stigma, and 7 strains including KFRI
180 remarkably invaded theterritory of D. stigma. Among 31 shiitake strains made by hybridization of resistant srains
for D. stigma, 8 grainsincuding KFRI 537 inhibited the access of D. stigma, and 4 strainsincluding KFRI 545 invaded the
territory of D. sigma. The effects of temperatures and inoculation ordersto the resstance were confirmed in PDA plates
and test tubesfilled with sawdust of Quercus acutissma. Four kinds of temperature treatments as follows were tesed: O
continuousincubation at 14°C, @ continuousincubation at 25°C, @ changing of incubation temperature from 14°C to 25
C assoon asmycdia of both shiitake and D. stigma meet together, @ changing of incubation temper aturefrom 25C to 14
T as soon as mycdia of both shiitake and D. stigma meet together. Three kinds of inoculation procedure were tested: @
inoculation of shiitake 3 days ahead of D. stigma inoculation, @ inoculation of D. stigma 3 days ahead of shiitake
inoculation, 3 smultaneous inoculation of both fungi. In PDA plate test, the strain KFRI 137 showed outstanding ability
to inhibit mycelial growth of D. stigma and the strain KFRI 180 invaded into the territory of D. stigma in most of
treatments. Hybrid strains, KFRI 545, 546, and 547 were more resstant than their parent strains, KFRI 488 and 405. In
test tube examinations all the srainsof shiitake showed high ressance at thetreatment of changein temperaturefrom 14C
to 25C when mycdia of both shiitake and D. stigma meet together. On the other hand, resistance of all the strainsgrowing
at 25°C decreased when the temperature was changed into 14°C after mycelia of both fungi. In these cases, the resistance
reached to 7~20% of the highest resstance. The srain KFRI 259 invaded the territory of D. sigma, contrary to PDA
platetest. Among the strains, KFRI 393 strain wasthe most resistant under the continuousincubation at 25C.
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Table 1. Investigation on resistance of shiitake strains to Diatrype stigma on PDA plate
KFRI Resistance KFRI Resistance KFRI Resistance

No. D2 Car No. D Cd No. D Cd

1 ++ + 280 +++ + 398 S

2 S 297 0 ++ 399 S

3 S 299 ++ + 400 S

5 +++ + 300 ++ + 401 ++ +
42 0 + 301 + ++ 402 + +
45 S 305 + + 403 +++++
48 0 + 307 ++ + 404 ++ +
55 ++ + 335 ++ + 405 ++ ++
128 ++ + 354 +++ + 406 +
129 +++ + 357 ++ + 407 S
137 +++ + 363 ++ + 408 ++ +
180 + ++ 364 ++ + 411 S
192 ++ + 366 ++ + 464 0 +
195 + + 367 ++ + 478 +++ +
256 ++ + 368 ++ + 483 ++ +
257 + ++ 369 +++ + 484 ++ +
259 0 - 370 +++ + 485 +++ +
260 ++ + 389 ++ + 486 +++ +
261 + + 390 ++ + 488 +++ +
262 + ++ 391 S 490 ++ +
263 ++ + 392 ++ + 491 ++ +
264 ++ + 393 +++ + 494 +++ +
265 + + 394 + + 496 ++ +
266 ++ + 395 ++ + 627 ++ +
278 + + 396 ++ + 628 ++ +
279 ++ + 397 S

®

: Distance between mycelial tips of Lentinula edodes and D. stigma at that time when mycelial growth of D. stigma stops

+: 1-10 mm, ++: 11-20 mm, +++: 21-30 mm, s: Both L. edodes and D. stigma stop growing, and not approach, O: D. stigma grows

well without stop and forms antithetic line, and not move

o

: Covered distance of L. edodes on D. stigma, 30 days after their mycelial tips met together

+: 1-5 mm, ++: 6-10 mm, -: D. stigma invade into territory of L. edodes, +: Both L. edodes and D. stigma stop at antithetic state

Fig. 1. Resistance of Lentinula edodes to Diatrype stigma on
PDA plate(right: D. stigma, left: L. edodes).
A: Both L. edodes and D. stigma stop growing, and not
approach.
B: D. sigma grows well without stop and forms antithetic
line, and does not move.
C: L. edodes invadesinto territory of D. stigma.
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Table 2. Investigation on resistance of shiitake hybrids to Diatrype stigma on PDA plates

Resistance Resistance
KFRI No. KFRI No.

D= CdP D Cd
537(483 533c) +++ + 553(491 534) + +
538(483 534) ++ * 554(491 535) ++ +
539(483 535) ++ + 555(491 536) ++ +
540(483 536) ++ + 556(496 533) ++ ++
541(486 533) ++ + 557(496 535) ++ ++
542(486 534) ++ + 558(496 536) +++ +
543(486 535) +++ + 616(478 534) ++ +
544(488 533) + + 617(478 535) +++ +
545(488 534) ++ ++ 618(484 534) ++ +
546(488 535) ++ ++ 619(484 535) ++ +
547(488 536) ++ + 620(484 536) +++ +
548(490 533) ++ + 621(485 534) +++ +
549(490 534) + + 622(485 535) +++ *
550(490 535) ++ * 623(485 536) +++ +
551(490 536) + + 624(494 534) ++ +
552(491 533) + +

2 Distance between mycelia tips of Lentinula edodes and D. stigma at that time when mycelial growth of D. stigma stops

+: 1-10 mm, ++: 11-20 mm, +++: 21-30 mm

®: Covered distance of L. edodes on D. stigma, 30 days after their mycelial tips met together
+: 1-5 mm, ++: 6-10 mm, £: Both L. edodes and D. stigma stop at antithetic state
¢ Dikaryotic mycelium and monokaryotic mycelium (533, 534, 535, 536) of KFRI 405 used fo di-mon hybridization
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Table 3. Effect of temperature and inoculation procedures on the resistance of shiitake and Diatrype stigma on PDA plate

Resistance
137 180 259 393 404 405 488 544 545 546 547
D> Cd D Cd D C D Cd D Cd D Cd D Cd D Cd D Cd D Cd D Cd
Al-B1¢ +++ + + o+ 0 =+ +++ ++ ++ ++ ++ +H+ +H+ + H+ + 4+
-B2 +++ + + + 0o - ++ + + ++ +H+ + A+ + 4+ o+
-B3 +++ + + ++ 0 - ++ 4+ o+ o+ + 4+ A+ e+
Al-Bl +++ ++ ++ ++ 0 - +++ + ++ +  ++ + o+ + + ++ ++ -+ + +H+ +
-B2 ++ + + 4+ 0o - ++ +  ++ + o+ + ++ H+ +
-B3 +++ + + ++ 0 - +++ + +H+ + A+ o+ + + ++ ++ o+
Al-B1 +++ + + o+ 0 * +++ + ++ +  ++ + ++ + + 4+ o+ 4t
-B2 ++ + + + 0 =+ + + + 4+ o+ 4+ o+ + o+ o+
B3 4+++ ++ + ++ 0 - A+ + A+ o+ + + + o+ o+ 4
Al-B1 +++ + + ++ 0 - ++ +  +H+ + +H+ + HH+ + +H+ t ++ ++ A+ + HH +
-B2 +++ + ++ + 0 - +++ + +H+=+ + +H+ + = +H+ ++ + 4+ + o+
-B3 +++ + + ++ 0 = ++ ++ +H+ + +H+ + A+ 4+ e+

& KFRI number
®: Distance between mycelial tips of Lentinula edodes and D. stigma at that time when mycelia growth of D. stigma stops
+: 1-10 mm, ++: 11-20 mm, +++: 21-30 mm, O: D. stigma grows well without stop and forms antithetic line, and not move
¢ Covered distance of L. edodes on D. stigma, 30 days after their mycelial tips met together
+: 1-5 mm, ++: 6-10 mm, -: D. stigma invade into territory of L. edodes +: Both L. edodes and D. stigma stop at antithetic state
4 Change of temperature(A1~ A4) and sequence of inoculation of L. edodes and D. stigma(B1~ B3)
A1: Continuous incubation at 14°C
A2: Continuous incubation at 25C
A3: Changing of incubation temperature from 14°C to 25C as soon as mycelia of both shiitake and D. stigma meet together
A4: Changing of incubation temperature from 25°C to 14°C as soon as mycelia of both shiitake and D. stigma meet together
B1: Inoculation of shiitake 3 days ahead of D. stigma inoculation
B2: Inoculation of D. stigma 3 days ahead of shiitake inoculation
B3: Simultaneous inoculation of both fungi
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Fig. 2. Resistance of Lentinula edodes to Diatrype stigma investigated in test tube after 15 days attached together.
A1: Continuous incubation at 14°C
A2: Continuous incubation at 25C
A3: Changing of incubation temperature from 14°C to 25°C as soon as mycelia of both shiitake and D. stigma meet together
A4: Changing of incubation temperature from 25°C to 14C as soon as mycelia of both shiitake and D. stigma meet together
B1: Inoculation of shiitake 3 days ahead of D. stigma inoculation
B2: Inoculation of D. stigma 3 days ahead of shiitake inoculation
B3: Simultaneous inoculation of both fungi
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Fig. 3. Resistance of Lentinula edodes to Diatrype stigma in
test tube.
A: L. edodes spread full in test tube.
B: L. edodes invades(arrow) into territory of D. stigma
(right: D. stigma, left: L. edodes).
C: D. stigma spread full in test tube.
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