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Kiyowo Aosmima: Decay of beech wood by the haploid and
diploid mycelia of Elfvingia applanata (Prrs.) Karsr.
(Fomes applanatus)

Résumé

Introduction

There have been many investigations of wood-decay caused by the fungus
Elfvingia applanata (Prrs.) Karsr. (Fomes applanatus), in the field as well
as in the laboratory, in many countries. The fungus which has a wide dis-
tribution, damages many species of broad-leaved trees and, less frequently, of
coniferous trees both standing and felled.

Most investigations on wood-decay caused by various species of wood-
rotting fungi, including this fungus, have been carried out by the pure culture
method, using diploid mycelia isolated from tissue of the fruit body, from rot,
or from basidiospores.

The writer (1) has previously indicated that basidiospores of Elfvingia
applanata have a long dormant period and that high temperature treatment
induced earlier germination. It has also been established (2) that the fungus is
a heterothallic and a tetrapolar species. In the present paper wood-rotting
abilities of haploid as well as diploid mycelia of Elfvingia applanata will be
genetically analized. .

The writer wishes to express his sincere thanks to Mr. R. Ihazexr and
Mr. Y. Nacar of the Government Forest Experiment Station, Meguro, Tokyo
for their continued interest and encouragement toward the investigation. The
writer also express his cordial appreciation to Mr. R. W. Davmsox of Colorado
A & M College, Fort Collins, Colorado for his kind suggestion and criticism
offered to him and for his kindness in reading the manuscript. Thanks are
also due to Mr. T. Koepavasur and Mr. Y. Havasur who helped the writer in
the laboratory work.

Decay by haploid mycelia

Materials and methods: Single spore isolates used in the present experiment
were identical with those used previously (1), (2), being obtained from 2 fruit
bodies growing on different hosts. The sexuval factors of the 2 fruit bodies
were designated A;A:;B.B. and A:A;B:;B., respectively. Decay tests were made
in glass bottles (18cm high, 8cm in diameter), each containing 40gm of sawdust
of beecn wood, 20 gm of rice bran and 100cc of water. Four test blocks of
the outer sap-wood of Fagus crenata, 6 X 1.5 x 1 cm were placed beneath this
medium in a bottle. Theee test blocks had first been oven dried and weighed.
After sterilization for 30 min. at 151b steam pressure, the test bottles were
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Table 1.—Percentage of loss in weight of wood-blocks destroyed by the haploid

Haploid Sexual
factor

isolate

h—87

h—40

isolates derived from the basidiospores of fruit body—(h) of

AB,

A1B,

Per cent of

.30
93
21
4

1 76
2 79.
3 76.
4 77.
1 71.

2 55.95
3 53.59
1 51.26
2 51.71
3 51.88
4 50.20

1 56.29
2 41.49

loss in weight

77.

Average |

48

Elfvingia applanata (PERS.) KaRst.

| Haploid

I isolate

h—6

Sexual

Per cent of
loss in weight

factor

41.05
31.11
29.81
38.57
36.65
33.85
34.11

Ay B1

A,B;

ENEA RN NTANN NN

32.35
34.19
39.81
1 30.03

A B,

»POJ(\)»—-‘

AIBI

AB,;

AlBl

A Bz

A

W
N

1 52.23
2 39.05
3 34.04

- 47.02 )

35.77

Average

37.24

35.79

35.53

44.77
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(Table 1, continued)
Haploid  Sexual Per cent of Haploid  Sexual Per cent of
isolate factor loss in weight Average | isolate factor loss in weight Average
T 1 89.77 ‘7* 1 20.85 -
" 2 37.76 ; 2 22.54
h—57 A1B» 3 27.97 36.60 | h—104 A:B; 3 27.01 24.51
4 40.92 77‘7V“_7 4 27.64vv -
o 1 27.41 ‘ 1 21,19
2 36.73 2 23.92
h—108 A;Bo 3 32.53 31.38 | h—112 AyB; 3 27.65 21.92
- B 4 28.84 e nglL‘?l -
) | 8.46
h-—71 AB: = ’ 30.60 h—83 AsB,; 2 11.28 12.81
3 25.74 3 18.69
T .
o 1 34.56
2 28.57 1 7.96
h—62 A1B- 3 28.86 29.29 h—15 AsB 2 12.82 10.39
42519 L _
1 25.27
2 26.79 1 77.82
h—67 A;Bs 3 2818 28.16 h—63 AsBs 2 72.64 76.04
B -2 .
| 9.5 [REAR:T
h—48 A;Bo 2 13.86 11.93 h—1 A:Bo 3 75.69 75.13
3 12.59 -
o U 107 S
1 75.48 1 63.83
2 64.64 2 66.34
h—75 AB; 3 59.61 65.59 h—68 AqxBs 3 61.91 64.97
) 4 62.63 o 4 6778
o o 1 57.87 o 1 63.04
2 54.56 2 65.20
h—52 AxB; 3 57.66 60.16 h—29 AgB2 3 62.52 64.86
S v”i‘70.53 o o 774-68.663
1 59.14 1 44.50
2 51.23 2 59.96
h—13 AsB; 3 58.96 54.36 h—17 AzBs 3 62.42 58.99
o % 4813 o 4 69.09 R
) .50 1 47.05
h—45 AsB; a : 53.51 h—>5 AsBs 2 65.61 57.39
3 60.88 3 59.5]
- 4 56.30 e )
B 1 58.63 1 50.28
2 46.43 2 06.49
h—21 AsB, 3 2654 48.90 h—113 AsBs 3 52.29 50.26
o 4 s406 L 4 41,97 B
1 45.98 -t
h—25 AsB; 2 47.47 48.88 h—96 AsBg :‘3 4'7'" 23 49,37
3 53.19 '
e 4 51.31 o
1 40.66 I ) B0
h—42 AsB; 2 43.41 48.44 h—47 AsBs = 48,12
h 3 54.03
3 61.26 4 5347
,1) gg'g} 1 45.31
h—33 AsBy ~ : 47.75 h—11 AsBs 2 38.13 40.72
3 45.54 3 3872
o - 4 57.03 - - B
1 53.65 1 34.16 -
2 39.05 2 33.96 g
h—69  AsB; 5 as 2 43. 44 h—12  AsBy 3 33,00 34.30
4 3877 - . 4 8.0
1 35.51
2 31.89 1 11.41 -
h—115 AsBy 3 32.72 35.55 h—41 A.B, 2 19.46 15.43
4 42,07

|
|
|
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seeded with mycelium from each agar culture of monosporous mycelia of
Elfvingia applanata and kept in a culture room at temperatures from 20 to
28°C for 6 months (April 5 — October 5, 1952). Three weeks after inoculation,
most of the haploid mycelia developed in the media and grew over the wood
blocks. On October 6, the wood blocks were removed from the bottles, oven
dried and weighed. Percentage of loss in weight was then culculated. Some
of the haploid mycelia grew in the media but did not cover the wood blocks.

As these wood blocks ap-

5 Eo peared not to have been

-SUFE E.s; invaded equally on the upper

e = N and underside by the mycelia,

0y 25 g they were excluded from the

o . calculations.

60 Iy ff;’g; Results: Table 1 shows

=3 "< the percentage of loss in

) FuRIRRe -3 weight of these wood biocks

, f;"s;a} 5 rotted by the haploid mycelia

ar = “ss derived from 1 fruit body?

2 s arranged by sexual factors.

S R The ability to cause

i decay of wood of each of

@y M the 64 haploid mycelia deriv-

ed from the same fruit body

o varied widely. Monosporous

9 ' isolate, No. h—49 destroyed

A B, A B, the 4 wood blocks most

. vigorously and their average

80F T percentage of loss in weight

reached 82.20, whereas mono-

o R 3% sporous isolate, No. h—15

2 ﬂf’ “’;m gave an average of only
o = Jgzf =, 10.29 per cent loss.

B 2253 =83 Fig. 1 shows graphically

Gl e B _ the wood-rotting ability of

= o e 64 haploid mycelia arranged

4 g = o by sexual factors and the

i < lack of any relationship

30-:8 ‘E between sexual factors of

2 q:,a . : haploid mycelia and their

‘% Py rotting ability. Fig. 2 shows

ot & the numbers of haploid my-

l celia plotted against their

0 Ao 8, ’ A2 Bs ability to cause decay, as

indicated in percentage of

Fig. 1 Percentage of loss i.n Yveight of vs.roocl loss in weight of wood

blocks decayed by the haploid isolates derived blocks. From this curve it

from the basidiospores of fruit body—(h) of
Elfvingia applanata (PERS.) KARST.

can be seen that variation

1). Tissue culture from this fruit body is designated as Isolate—(h).
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of rotting ability of wood
between each of the mono-
sprous mycelia from the same
fruit body is merely a fluctua-
tion.

Table 2 shows the perc-
entage of loss in weight by
the haploid mycelia derived
from the different fruit
body.? It is apparent in
this table that the rotting .
ability of haploid mycelia 00 020 30 3040 4050 S0 6070 M8 @ sl
of this fungus varies in Percentage of loss in weight of wood blocks

degree, depending on in- Fig. 2 Relation of percentage of loss in weight
dividual characteristics. of wood blocks and number of haploid isolates.

isolates

Number of haplod

Table 2.—Percentage of loss in weight of wood-blocks destroyed by
the haploid isolates derived from the basidiospores of fruit body-(g)
of Elfvingia applanata (PERS.) Karst.

Haploid  Sexual Per cent of - | Haploid Sexual Per cent of
isolate factor loss in weight Average | isolate factor loss in weight Average
' - ) 1 75.41 ’ T szt
2 2 52.
g—7 ABs 5 B 75.87 | g—6 AB, e 52.87
. 4 74,67 0 - 4 52,69 -
- 1 71.81 ) 1 48.65
2 64.15 2 44.10
g—1 A;B, 3 61.89 66.42 g—2 AB, 5 3776 45.63
4 67.84 4 52.00

Decay by diploid mycelia

Materials and methods: Forty-seven diploid mycelia were obtained by
pairing 2 of the haploid mycelia used in the preceding experiments. Also,
8 diploid mycelia isolated by the writer from various localities in Japan were
employed as follows: Isolate—(a), tissue culture from fruit body on Fagus crenata,
Minamitsuru-gun, Yamanashi pref., Oct., 1949; Isolate—(c), tissue culture from’ fruit body
on Betula Ermanii communis, Kamikochi, Nagano pref., Aug., 1951; Isolate—(d), tissue
culture from fruit body on Betula Eymanii communis, Kamikochi, Nagano pref., Aug., 1951;
Isolate—(e), tissus culture from fruit body on Betula Ermanii communis, Kamikochi, Nagano
pref., Aug., 1951; Isolate—(g), tissue culture from fruit body on Quercus myrsinaefolia,
Meguro, Tokyo, June, 1951 ; Isolate—(h), tissue culture from fruit body on Quercus myrsinae-
folia, Meguro, Tokyo, June, 1951; Isolate—(j), tissue culture from fruit body on Fagus
crenata, Nakatsuchi, Kitaazumi-gun, Nagano pref., Aug., 1951; Isolate—(k), tissue culture:
from fruit body on Quercus sp., Koishikawa, Tokyo, Sept., 1948.

The method of determining ability of the diploid mycelia to cause decay
and the date of beginnig and end of this experiment were the same as in the
preceding experiment.

2). Tissue culture from this fruit body is designated as Isolate—(g).
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Results: Table 3 and

oF Fig. 3 show the percentage
© of loss in weight of wood
60 8 blocks attacked by these 8
= cultures of diploid mycelia
50r = isolated from tissues of each
% fruit body.
Wre From this table it may
£ be noted that, among these 8
g icolates, there exist some
= significant Cdifferences in
Y ability to cates decay. It is
§ also chown that 2 cultures
e (c, d, e) isolated from sporc-
s BN phores on the came host
Y ' n J K s?ecies in the came y‘ear at
the eame locality, but not
Fig. 3 Percentage of loss in weight of wood from the same free vary in
blocks of 8 diploid mycelia isolated from tissue their ability to cause decay
of each of 8 fruit ktodies on different Losts and of wood.

from various localities in Japan. Forty-four diploid myce-

Table 3.—Percentage of loss in weight of wood-blocks destroyed
by the diploid mycelia isolated from tissues of each of

the different fruit bodies of Elfvingia applanaia (PERS.) KARST.

Per cent of loss Per cent of loss

Isolate in weight Average Isolate in weight Average
o 1 57.77 o 1 56.38
2 57.31 - 2 62.45
a 3 62.36 60.33 g 3 67.92 64.23
- 4 63.89 - 4 70.16
1 45.59 1 36.38
2 30.61 2 45.27
c 3 3206 36.23 h 5 40,61 40.19
4 35.76 - 4 38.53
1 62.93 1 41.31
2 59.86 2 39.70
d 3 55.49 57.44 ] 3 39.02 40.42
—— 4 51.49 o 4 4163
1 30.28 1 44.96
2 30.51 i 2 41.54 .
e 3 31.77 31.25 k 3 50.54 46.54
4 32.45 4 49,15

lia derived from the pairing of monosporous mycelia uvsed in the preceding
experiment from fruit body-—(h) were tested for ability to cause decay of
wood. Table 4 shows the percentage of locs in weight of wood blocks of Fagus
crenata caused by these mycelia. In this case there was also considerable
variation in ability to cause decay of wood.

Wood-rotting ability of 2 types of ciploid mycelia (A:BixA:B: and AB: X
A:B:) is shown graphically in Fig. 4. From this figure, it will be seen that
there is no cignificant correlation beiween the sexual factors of haploid mycelia
from which the diploid mycelia have been derived and the ability of the resulting
diploid mycelia to cause decay of wood, if the diploid mycelia have the same
composition of sexual factors (A1A:B:B:2).
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Table 4.—Percentage of loss in weight of wood-blocks destroyed
by the diploid mycelia derived from pairing of monosporous

mycelia of fruit body-(h) of Elfvingia applanata (PERS.) KARST.

Diploid Sexual ~ LET €1t ave | Diploid Sexual ~ DET Ceut aye.
isolate factor weight rage isolate factor W ei;h ¢ Trage
1 36.69 i 1 42.75
| 2 29,2
h—62x h—13 AByxAsBy 3 50703 33.26 |h—48X h—15 A\ByxAsBy 5 50'2) 33.74
4 37.04 432.47
145,01 ; 1 27.08
22
h—62x h—15 ABoxAsBy 2 10-52 4505 |n—asx h—42 ABaxAB, 22038 233
4 42,77 ‘ 427,02
120.78 ‘ | 24.40
2
h—62x h—42 AiBaxAsBy 5 15700 15.90 h—48x h—45 AByxAsBy 5 51'5) 26.45
4 14.15 ‘ 4 30.09
1 26.97 1 46.87
W 2
h—62x h—45 ABaxAsBy 5 55'a5 26.72 'h—48x h—9 AByx AsBy 5 o0l 47.22
4 28.30 j 4 41.59
1 40.74 ! 1 55.98
h—62x h—9 ABaxAsB; 3 5900 39.24 h—49x h—42 ABaxAsB, 2 20°%% 46.45
4 44.73 ‘ 4 33.31
1 39.64 ] 1 29.49
2 i 5
h—57x h—13 ABaxAsBy 3 59°50 39.57 | h—49x h—45 AByxAgBy & oo'o0 32.49
) i 2.
4 43.24 | 4 32.55
5o | 24.27
h—57x h—15 A;Bax AsB; 5 ;7'30 29.89 1h—49x h—9 A Bax AsB; 2 24.52 24.70
4 3002 ‘ 3 25.32
1 30.08 [ 48.70
2 2
h—57x h—42 AiBaxAsB 3 90°50 33.75 h—14x h—11 ABxABy 2 2050 48.87
4 40.79 ) 4 43.99
133.73 : 133.10
2
h—57x h—45 AiBax AsBy 5 59708 34.60 h—lax h—12 ABixAsBy 2 2000 32.47
4 32.84 4 36.92
135.61 1 29.19
h—57x h—9 AByxAB, 3 5050 32.47 | h—14x h—17 ABixAsBy 2 20°50 29.17
4 38.89 | 429.16
1 39.43 ‘ 1 27.44
. 2 40.14 | g 2 27.95
h—60x h—13 A;Bxx A:B; 3 49.83 44.62 ih——3 X h—12 A;B;x AgB; 3 23.48 26.00
4 49.08 . 425.14
1 30.22 %i 129.12
| 2 32.2 ; 2 2
h—60x h—15 A;Byx AsBy 5 52727 31.46 'h—3-x h—16 ABixABy 2 2000 32.06
4 35.85 ; 4 38.37
1 55.45 \ 1 34.85
h—60x h—42 ABax AsBy 5 39'55 46.34 h—3 x h—17 ABixABy 2 o120 29.34
4 50.37 i 4 22.02
1 39.65 ! 1 48.10
h—60x h—45 AiBix AsBy 3 0900 37.99 (h—3 x h—41 ABxABy 2 22'47 56.96
’ 4 39.43 i 4 67.03
159.39 i 1 33.72
]
h—48x h—13 AByx AsBi 5 50°00 53.93 h—50x h—11 ABixABy 2 20°5¢ 30.95
4 59.43 ‘ 4 32.35
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Diploid Sexual

Per cent .. Per ceat , .

Diploid Sexual

isolate factor Of:vle(;zsh'in rage isolate factor Ol‘-vleoi?hltn rage
T 1 41.59 - 1 46.06
236.07 .. 2 33.26
h—50x h—12 AjBiXAsBy 3 5070, 33.97 h—40x h—17 ABix AsBy 3 5575 37.92
4 39.89 4 39.62
1 27.01 1 39.66
2 22.66 . ) 2 44.06
h—50x h—16 A;B; x A:B; 3 25.72 26.98 h x40x h—41 A;B; X AsBs 3 37.00 42.17
4 32.54 447.9
1 41.77 125.33
B
h—50x h—17 ABixAsB:  2.'40 36.31 h—44x h—11 A;Byx AsBy 20010 29.%
437.56 - 427.33
1735.20 12512
2 26.2
h—50x h—41 ABiXAsBy 5 na'gr 38.99 h—44x h—12 ABixAB 5;?-;)3 25.61
4 38.57 - 4 31.36
1 56.12 1 45.81
2 4 2
h—40x h X 11 A;ByxAsBy 2 20°6% 5140 h—44<h —16 ABixAB; 3 5550 50.42
451.67 o ~ 4 56.01
1 40.34 151.88
23 2 52
h—40x h—12 ABixAsBy 5 50 02 33.71 h—itx h—17 ABixAsB 3928 wa
4 29.32 4 40.66
1 65.66 1 44.31
2 32
h—40x h—16 A;BixAsBy 2 20'75 57.63 h—atx h—41 ABixAB; oo 00 35.42
o 459.41 ) 4 28.60
T o
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Fig. 4 Percentage of loss in weight of wood blocks destroyed by the diploid
mycelia derived from pairing of monosporous mycelia of fruit body-(h).

Diploid isolate, No. h—40 x No. h—16 was foremost in wood-rotting ability,
with 57.63 per cent, while No. h—62 x No. h—42 was the least with 15.90 per
cent. Fig. 5 shows the relation between the number of diploid icolates and
their ability to cause decay of wood. From this it can be concluded that the
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variation of ability to cause decay
of wood among the diploid mycelia
from the same fruit body is a fluctua-
tion. Furthermore, the diploid iso-
late, No. h—49 X No. h—45 is not
so capable in causing wood decay
(32.49%) as were haploid isolates,
No. h—49, the strongest of all the
haploid mycelia with 82.20 per cent,
and No. h—45, a moderately strong

20

—
Number of diploid isolates

=]
T

o
T

decayer with 53.51 per cent.

No. h—49 x No. n—42 (46.45%)
is stronger in ability to cause decay- T 0% D 0w W8 WR 600
than No. h—49 x No. h—45 (32.48%),
where No. h—42 (48.44%) is weaker
in ability to cause cdecay of wood
than No. h—45(53.51%).

No. h—15 x No. h—6€2 is strong
with 42.25 per cent, where No. h—15 is the weakest of all the haploid mycelia
with 10.39 percent and No. h—€2 is moderately weak with 22.29 per cent.

No. h—15 x No. h—60 (31.46%) is weaker in ability to cause decay than
No. h—15 x No. h—62 (42.25%), where No. h—€0 (54.80%) is much stronger
than No. h—62 (22.29%). The results lead to the conclusion that, within the
same source, the wood-rotting ability of diploid mycelia is not indicated by
the decay ability of the parent monosporous mycelia from which they have
been derived.

Two diploid mycelia derived from 4 mating types of monosporous mycelia
from the fruit body—(g) were tested for ability to cause decay. Table 4 chows
+he percentage of loss in weight of wood blocks rotted by these 2 diploid
mycelia. Both of diploid mycelia caused greater weight loss of wood blocks
than any of the diploid mycelia derived from the fruit body—Ch). The per-
centage of loss in weight for the 2 diploid mycelia, No. g—1 X No. g—7 and
No. g—2 x No. g—6 amounted to 62.80 and 67.99 per cent, respectively.

Two diploid mycelia isolated from the tiscues of each of the 2 fruit bodies,
Isolate—(g) and Isolate—(h)® differ in their ability to cause decay (Table 3,
Fig. 3). Isolate—(g) caused 64.23 per cent loss in weight and Icolate—(h) 40.19
per cent. This difference is significant at the 5 per cent level. Comparing
this with results presented above, it can be concluded, that the decay ability of
diploid isolates derived from tissue of fruit body, is indicative of the ability of
the diploid mycelia derived from the basidiospores to cause decay.

Ability to cause decay of wood of the 2 haploid mycelia, No. g—1 and No.
g—7 is greater than those of No. g—2 and No. g—6. On the other hand, wood-
rotting ability of the 2 diploid mycelia, No. g—1 x No. g—7 (62.80%) is less
than that of the diploid mycelia, No. g—2 x No. g—6 (67.89%). These results
further suggest that ability to cause decay of diploid mycelia, within the same
source, is not indicated by the decay ahility of the parent monosporous mycelia.

The dinloid mycelium derived from the 2 basidiospores of different fruit
bodies, No. g—1 x No. h—116 caused 49.68 per cent in loss in weigat of wood
blocks. This value is moderately strong compared with that of the diploid

Percentage of loss 1n weight of wood blocks

Fig. 5 Relation of percentage of loss in
weight of wood blocks and number of
diploid isolates.

3). Isolate—(g) is designated as A;A;B;By and Isolate-(h), A;AsBiBs.
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Table 5.—Percentage of loss in weight of wood-blocks destroyed by the diploid
mycelia derived from pairing of monosporous mycelia of fruit body—(g)
and fruit body—(h) of Elfvingia applanata

Per cent of loss o
in weight

68.14
60.23
61.80
61.06

66.01
64.55
73.46
67.96

48.12
52.70 49.68
48.22

Diploid isolate Sexual factor Average

g—1 X g—7 A3By X A;B; 62.80

B WK -~

g—2 X g—6 A]B,[ X A3B3 67.99

AW —

g—1 X h—116 AsBy < AB;

W —

mycelia derived from the fruit body—(h) (40.19%), but weak comparing with
that from the fruit body—(g) (64.23%). Haploid mycelia, No. g—1 has a
wood-rotting ability of €6.42 per cent and No. h—116 that of 74.33 par cent.
These 2 monosporous mycelia both have pronounced ability to cause decay, but
the diploid mycelia derived from the pairing of these monosporous mycelia (one
from the fruit body of strong ability and another from that of weak ability),
was only moderately able to cause decay of wood.

Discussion

Observation on wood decay by the haploid mycelia of wood-rotting Basidio-
mycetes was reported for the first time by Verrann (11). He has reported that
among tie haploid cultures of Phellinus (Fomes) igniarius (L.) Quen. from
hirch the wood decaying proclivities did not vary significantly, although there
were differences in rate of growth on malt agar. The haploid cultures from
aspen and ironwood, iiowever, vary considerably in the amount of decay caused.
Mouxce and Macrar (8) observed that some of the monosporous mycelia of
Fomitopsis (Fomes) pinicola (Sciw.) Karsr. destroyed the wood blocks of Picea
sitchensis fairly rapidly, but others caused very little decay. These resuits are
rather similar to that of the present writer’s experiment in which it is indicated
that large variation exists between the wood-rotting ability of haploid mycelia
of Elfvingia applanata.

The writer has indicated that the haploid mycelia of Elfvingia applanata
destroyed the wood blocks of Fagus crenata corsiderably, but that the wood-
rotting ability of each of 64 naploid mycclia differed greatly ranging from 10.39
to 82.20 in percentage of loss in weight of wood blocks. From Fig. 1 it is
evident that no correlations exist between wood-rotting ability of haploid mycelia
and their sexual factors.

As shown in Fig. 2, the numbers of haploid icolatec as plotted against wood-
rotting ability foilows a normal distribution curve.

There are differences of wood-rotting ability among the diploid isolates.
Senyrrz  (10) found differences of wood-rotting ability among 4 icolates of
Fomitopsis (Fomes) pinicola (Scuw.) Karsr., and concluded that in this species
physiological variation existed which might be the reesults of host influence.
Motxcr (7) worked with the seme fungus and concluded that the difference
was the result of individual variation rather than host infiluence. Owexs (9) also
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found that there existed variation of ability to cause decay among the isolates
of Cryptoderma (Fomes) pini (Tnork) Insz. Vereann (11) investigated Phellinus
(Fomes) igniarius (L.) Quern. and that there existed variation of wood-rotting
ability among the isolates. He also stated that there were 3 distinct groups in
this species, which differ among themselves in morphological as well as physiolo-
gical characteristics and in ability to cause decay of wood, from the standpoint
of host relationship. Cuups (3) found that different isolates of Phaeolus
(Polyporus) schweinitzii (Fr.) Pav. varied from one another in ability to cause
decay of wood. Hmporx (4) pointed out that the isolates of Fomes fomentarius
(L.) Kricrx differed among themszlves in their ability to cause decay of wood,
ané that this was the result oi individual variation and not correlated with any
host or locality influence.

Differences in wood-rotting ability exist among 8 isolates of Elfvingia
applanata (Table 3). Thres of these were isolated from tissues of each of tne
fruit bodies grown on the same host (Betula Evmanii communis) at the same
locality, but not on the scame tree, and collected on the saine date. There is
also differerce in ability to cause decay among thesz 3 isolates. Two of 8
icolates from the same host and locality were aiso different in their ability to
cause decay. It can therefore be conciluded that tane difference in ability to
cause decay of wood existing among the isolates of Elfvingia applanata is the
result of individual variation, and not correlated with any locality influence.
There is also considerable variation in ability to cause decay of wood among
44 diploid mycelia derived from the basidiospores from the same source. They
range from 56.65 to 15.60 per cent in loss in weight of wood blocke. This range
of variation is smaller than that of haploid mycelia.

Furthermore, tie writer has pointed out that there exists no significant
Gifference in ability to cause decay of wood between the 2 types of diploid
mycelia (Ai1B1 X A:B: and A:B: x A:B)).

Diploid mycelia derived from the 2 monosporous mycelia, both with strong
decaying ability, do not always have much ability to cause decay of wood.
Similarly, it was algso ascertained that diploid mycelia from the monosporous
mycelia, both with weak ability, do not always have weak ability to cause
decay of wood. The considerable difference of ability to cause decay existing
among the diploié mycelia can not be explained on the basis of the decay ability
of the haploid strains from which they were derived.

Two diploid mycelia irom the basidiospores of another fruit body—(g)
(Table 4) have more ability to cause decay than any of the diploid mycelia
from the basidiospores of the fruit body—(h), while the 4 monosporous mycelia
have no greater ability to cause decay than many of the monosporous mycelia
from fruit body—(n).

Diploid mycelia derived from 2 basidiospores, one from fruit body—(h) and
the other from (fruit body—(g), have wood-rotting ability intermediate between
that of diploid 'mycelia from fruit body—(h) and fruit body—(g). Here, it must
pe mentioned that wood-rotting ability of Isolate—(g) is significantiy greater
than that of Isolate—(h). From the fact mentioned above, it can be concluded
that the wood-rotting ability of diploid mycelia is inherited from the parent
diploid mycelia, regardless of the alility to cause decay of 2 mating types
of monosporous mycelia.

Verrarn (11) has reported in his study on variation in Phellinus igniarius
that the haploid cultures of this fungus decay wood more slowly than the
dicaryotic tissue cultures of the parent fruiting bodies. Ksavrerr (6) has reported
that the dicaryotic mycelia of Pleurotus corticatus Fr. decay basswood sawdust
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more rapidly than haploid mycelia in tests lasting 90—150 days. When the decay
period was lengthened to 210 days, however, the haploid mycelia caused as
much decay as the parent dicaryotic mycelium or compatible matings of haploid
mycelia. Iro (5) has reported that haploid mycelia of Fomitopsis (Fomes)
rhodophaea (Liv.) Inmaz. destroyed the wood blocks of Liriodendron tulipifera
as quickly as the diploid mycelia.

Considerable difference existed (Fig. 2, 5) between the wood-rotting ability
of haploid and diploid mycelia of Elfvingia applanata, if they are derived from
the same source. The diploid mycelia grew on the wood blocks more compactly
and rapidly than the haploid mycelia, covering the wood blocks with brownish
black and felty mycelia. Therefore, it is possible that the oxygen supply to the
wood blocks is somewhat inhibited in the case of diploid mycelia. For this
reason comparison cannot be made between the zbility of haploid mycelia to
cause decay and that of diploid mycelia without some chance of error. However,
it can be pointed out that the variation range of ahility to cause decay of haploid
mycelia (10.39—82.20%) is much greater than that of the diploid mycelia
(15.90—57.63%).

Summary

Wood-rotting ability of monosporous mycelia as well as diploid ones of
Elfvingia applanata (Pers.) Kavsr. was genetically analized.

Ability to cause decay of wood of monosporous mycelia of this fungus
varied extensively according to their individual characteristics. Furthermore, no
correlation existed hetween their known sexual factors and their ability to cause
decay of wood. Numbers of monosporous mycelia as plotted against their
ability to cause decay of wood followed a normal distribution curve, provided
that they were derived from basidiospores of the same fruit body.

Eight diploid mycelia isolated from tissues of each of the 8 fruit bodies of
this fungus varied in ability to cause decay of wood. Variations in ability to
cause decay of wood existing among these isolates were demonstrated to be
the results of individual variation and not correlated with any host and locality
influence.

There was also variation of ability to cause decay of wood among the diploid
mycelia derived from pairing monosporous mycelia irom the basidiospores of
the same source. Numbers of diploid mycelia as plotted against their ability to
cause decay gave a normal distribution curve. This variation was also indicated
to be the result of fluctuation. No significant difference of ability to cause
decay of wood existed between the 2 types of diploid mycelia, providing all the
haploid mycelia were derived irom the same fruit body.

Diploid mycelia derived from 2 monosporous mycelia having pronounced
ability to cause decay did not always do so consistently. Results indicated that
the differences in ability to cause decay existing among the diploid myecelia,
derived from the basidiospores of the same source, are the result of natural
fluctuation.

Diploid mycelia from 2 paired monosporots mycelia obtained from a fruit
body whose isolate had strong ability to cause decay also caused high decay
loss. Diploid mycelia derived from 2 monosporous mycelia, one from a sporophore
whose isolate had strong ability to cause decay and the other from one of weak
ability, are intermediate in their ability to cause decay, in relation to those of
the diploid isolates indicated above.
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Differencs in ability to cause decay between haploid and diploid mycelia is

not clear in this species because of difficulties in obtaining a satisfactory mesthod
of comparing decay ability. However, the variation range of haploid mycelia,
within the same source, is obviously grzater than that of the diploid mycelia.

Lanoratory oF Foresr Mycornoay
GoverxMENT ForeEst EXPERIMENT STATION
Mzguro, Toxryo, Jarax
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Explanation of plates
Plate 1.
A. Mycelia of haploid isolate, No. h—22 in a bottle at the end of decay experiment.
B. Mycelia of haploid isolate, No. h—26 in a bottle at the end of decay experiment.
Plate 2.

A. Mycelia of diploid isolate, No. h—3 x No. h—26 in a bottle at the ead of decay
experiment.

B—D. Wood-blocks of Fagus crenata decayed by the haploid and diploid isolates.

B. 1. Haploid isolate, No. h—15; 2. Haploid isolate, No. h—62; 3. Diploid isolate,
No. h—15 x No. h—62; 4. Coatrol; 5. Diploid isolate, No. h—5) x No. h—16;
6. Diploid isolate, No. h—60 x No. h—15.

C. 1. Haploid isolate, No. g—6&; 2. Haploid isolate, No. g—2; 3. Diploid isolate,
No. g—2 x No. g—6; 4. Control.

D. 1. Control; 2. Haploid isolate, No. h—45; 3. Diploid isolate, No. h—45 x No.
h—49; 4. Haploid isolate, No.h—87; 5. Haploid isolate, No. h-—92; 6. Diploid
isolate, No. h—42 x No. h—49.
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