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Genetic Variability of Flammulina velutipes Monosporous Isolates

Won-Sik Kong*, Dong-Hyun Kim', Young-Ho Kim*, Kyoung-Soo Kim#*,
Chang-Hyun You*, Myung-Ok Byun* and Kwang-Ho Kim’
*National Institute of Agricultural Science & Technology, RDA, Suwon 441-707

'Natural Resouces Graduate School, Korea University, Seoul 136-701
*Department of Agronomy, Kon-Kuk University, Seoul 133-701, Korea

ABSTRACT: The characteristics of monosporous isolates of winter mushroom [Flammulina
velutipes (Curt. ex Fr)] were investigated to obtain useful breeding materials. Within
monokaryons from cultivars which have a white colored fruitbody showed narrow genetic vari-
ation, while domestic strains which have a brown colored fruitbody showed wide variation. The
mating type of the white strains was A1A2B1B2 genotype, but that of the domestic brown
strains were A3A4B3B4. In intra-crossing, the genetic stability of dikaryons mated by
monokaryons from white strain was less than that of parents. While in brown strain, dikaryons
with high yield and color variation were obtained.
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Fig. 1. Distribution of average length of daily my-
celial growth with monokaryons isolated
from ASI 4019 and 4045 dikaryon. Daily
mycelial growth length of ASI 4045 and
ASI 4019 dikaryon was 7.0 mm and 7.8
mm, respectively.
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Table 1. Mating types of monokaryotic isolates examined by tester strains in F. velutipes

Tester strain Mating
Monokaryon

82 A1B1 S8 A1B2 S1 A2B1 S5 A2B2 WB2 A5B5 WB6 A5B5 WD8 ATB7  type

4019 -2 + + + + + + + AxBy
-3 + + + + + + + AxBy

-5 + + + + + + + AxBy

-6 + + + + + + + AxBy

4045 -1 - - - + + + + Al1B1
-7 + - + + + A2B1

-8 - + - - + + + A2B1

-9 - - + (+) + + + Al1B2

*.-: No clamp, (+)

: clamp on contact area, + : clamp
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Fig. 2. Nuclei of monokaryon(a) and dikaryon (b) of F. velutipes.
* Arrow head : nucleus, Arrow : clamp connection
The figures were magnified by 375 (a) and 750 (b), respectively.
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Table 2. Colony characteristics of monokaryons isolated from white strain, ASI 4045

Mating No. of Color of Diameter of Density of Fruiting**
type isolates colony colony (mm/8 days) colony*
AlB1 4045 -1 White 26 + n
Al1B1 2 White 19 + f
AlB1 22 White 29 + f
Al1B1 24 White 31 + f
Al1B2 25 White 29 +++ n
Al1B2 9 White 43 + f
A2B1 15 White 42 +++ n
A2B1 17 White 47 +++ n
A2B1 18 White 45 ++ n
A2B1 21 White 35 +++ n
A2B1 29 White 41 +++ n
A2B1 8 White 45 ++ n
A2B1 7 White 41 +++ n
A2B2 27 White 47 +++ n

*Density of colony : + Low, ++ Normal, +++ High, ** Fruiting : f Monokaryotic fruiting, n Not fruiting
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Fig. 3. Agarose gel electrophoresis of RAPD pro-
ducts using OPAX-12 primer from DNA
of monokaryon isolated from ASI 4045. M
was 1 kb ladder marker. Arrows in-
dicated 2036, 1636, 1018, 506 and 396 bp,
respectively from upper to bottom.
ASI 4045: Lane 1, A1B1: lane 2, 3, 4, 5, A
1B2: lane 7, 8, A2B2: lane 6, A2B1: lane
9, 10, 11, 12, 13, 14, 15.
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Table 3. Fruitbody yield of dikaryons developed
by crosses between monokaryons iso-
lated from white strain, ASI 4045

Mating type Combination ( g/SYE:glcin D
A1B2x A2B1 4045- 9x4045- 4 79+19.8
4045- 9x4045-10 85+ 8.0
4045- 9x4045-15 80+154
4045- 9x4045-17 96+17.9
4045- 9x4045-21  108+16.1
4045- 9% 4045-23 87+ 9.6
4045- 9x4045-29 84+16.4
4045-25x4045-23 102+ 8.8
4045-25x 4045-29 96+20.7
ASI 4045 130+ 84




116 THE KOREAN JOURNAL OF MYCOLOGY, 25(2), 1997

Table 4. The colony characteristics of monokaryons isolated from brown strain, ASI 4019

No. of ) Color of Diameter of Density of ..
isolates Mating type colony colony (mm/8 days) colony* Fruiting**

4019- 1 ? White 85 +++ f
2 ? Light brown 85 +++ n

3 A4B4 Brown 68 + n

4 ? Brown 84 +++ f+

5 A4B3 Light brown 55 + f

6 A3B3 Brown 49 + f+

7 A3B3 Brown 47 +++ f

8 A3B3 Light brown 59 ++ n

9 A4B3 Light brown 53 +++ n

10 A4B3 White 40 +++ n

11 A3B3 Brown 55 ++ f
13 ? Brown 84 ++ f

14 A4B3 Brown 67 +++ n

15 A3B3 Light brown 67 ++ n

16 ? Brown 56 ++ n

17 A4B4 White 52 +++ f

18 A4B4 White 57 ++ n

19 ? White 54 + n

20 A4B3 White - ++ f
21 A4B3 Brown 84 ++ n
22 A4B4 Brown 73 +4 n
23 A3B4 Brown 40 + n
24 A3B4 White 40 +++ f
25 ? Brown 58 +++ f+
26 ? Brown 63 ++ n
27 A3B3 Brown 46 +++ f
28 ? White 55 ++ n
29 A4B4 White 30 +++ n

*: + Low, ++ Normal, +++ High, **: f Monokaryotic fruiting, f+ Fruiting in high temperature, n Not

fruiting
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laERE A AUAE 4%}%11, B
W57 malel SJale] A ol
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Fig. 4. Comparison of RAPD banding patterns
using OPAX-12 primer between brown
and white colonies of monokaryons iso-
lated from ASI 4019. M was 1 kb ladder
marker. Arrows indicated 2036, 1636,
1018, 506 and 396 bp, respectively from
upper to bottom.

Lane 1: ASI 4019, B: Brown monok-
aryons, W: White monokaryons
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Table 5. Fruitbody color and yield index of dikaryon developed by crosses between ASI 4019
monokaryons with different colony color. The fruitbody yield of ASI 4019, 108 ghottle, was
used to calculate the yield index of mated dikaryon

Monokaryon L Yield index of Fruitbody color of
Colon, lor Combination dikaryon dikaryon

y colo ikary ry

4019- 1x4019-29 84 White

White x White 4019-10%x 4019-24 82 White

4019-20x 4019-24 84 White

4019-17x4019-15 83 White

4019-18x4019-15 100 White

. . 4019-15%x4019-29 140 White

White > Light brown 4019- 5x 4019-24 90 White
4019- 8x4019-17 38 Brown

4019- 8x4019-18 72 Brown

4019- 1x4019- 3 81 Brown

4019-10x4019-23 120 Brown

4019-17x4019- 6 100 Brown

4019-18 x 4019- 6 108 Brown

White X Brown 4019-18x4019- 7 66 Brown
4019-18 x4019-11 79 Brown

4019-24 x 4019-14 58 Brown

4019-29%x4019-11 60 Brown

4019-29x 4019-27 111 Brown

4019- 5x 4019-23 65 Brown

Light brown x Brown 4019- 8x4019-22 69 Brown
4019-15%x4019-22 125 Brown

4019- 3x4019-27 93 Brown

Brown x Brown 4019- 6x 4019-22 115 Brown
4019- 7x 4019-22 73 Brown

4019-11x4019-22

48 Brown
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Fig. 5. Color variation of fruitbody in the in-
tracrossing stocks between monokaryons
isolated from the brown dikaryotic strain,
ASI 4019. 1 and 2 are dikaryon fruitbody
mated between White and white monok-
aryon, 3 is between white and light brown
monokaryon, 4 is between white and
brown monokaryon, and c is white cultivar.
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a4 egtet. ol ¥l whlEE 47} A7) 5
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Zdo] w@F SATAL o5 Folg AH}
3 s, WA olsh ol@EAlel ol ez
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