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Abstract

Despite the high commercial value of the pine mushroom (7richoloma matsutake) around the
world, its production still depends upon natural harvesting. In recent years, mushroom
researchers in Korea and Japan have been successful in artificially cultivating 7. matsutake by
producing single mushroom through matsutake-infected pine seedlings. In this study, we
determined the minimum seedling height required for the survival of matsutake mycelia in the
infected pine seedlings in the field. The survival rate of matsutake mycelia in the matsutake-
infected pine seedlings was 50% (14) in two years and 71% (10) in one year after their
transplantation. The average height at time of transplantation of the matsutake-infected pine
seedlings that bore surviving mycelia after transplantation was 25 cm (minimum 12 cm to
maximum 40 cm). In conclusion, the matsutake mycelium of matsutake-infected pine seedlings
was able to survive in field conditions if the height of the seedling at the time of 7. matsutake
infection was at least 12 cm. These results suggest that the height of the host plants used in
conventional matsutake-infected pine seedling production should be greatly reduced to improve
the matsutake cultivation. Therefore, standardization of the seedling height for artificial
cultivation of pine mushrooms by the matsutake-infected pine seedling method is suggested.

Keywords: Artificial cultivation, Matsutake-infected pine seedling, Mycelium survival, Tricholoma
matsutake
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Fig. 1. Production and transplant process of matsutake-infected pine seedling. A, two or three

years of uninfected pine seedlings; B, six years of uninfected pine seedlings; C, pine seedlings
planted in mesh pots; D, pine seedlings planted in front of fairy ring of Tricholoma matsutake
E, matsutake-infected pine seedlings; F, landscape after transplanting of matsutake-infected
pine seedlings at the pine forest without matsutake mycelium. Red dotted circles in D indicate
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living matsutake mycelium.
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Table 1. Planting and survival rate of Pinus densiflora seedlings for production of matsutake-
infected pine tree

Planting year
2013 2014 2015
Survival rate (%) of planted seedlings 29 (30/103) 35(36/104) 31 (31/100)
Age of seedlings at planting (years) 2o0r6 2or3 2or3
Height of seedlings 12-27-87 10-27-48 8.4-13.9-22.3
(minimum-average-maximum, cm)
Base stem diameter of seedlings 2.4-6.5-17.2 2.3-5.5-10.7 1.7-3.0-4.9

(minimum-average-maximum, mm)

Survival rates of pine seedlings were expressed as a percentage of the number of survived seedlings out of total
planted seedlings. Values in parentheses represent the number of survived seedlings per number of total planted
seedlings.
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Fig. 2. Survival confirmation of matsutake mycelium from matsutake-infected pine seedlings
after transplantation one or two years. A, roots of matsutake-infected pine seedling and
matsutake mycelium on the outer surface of mesh pot; B, pine seedling roots covered with a
dense white matsutake mycelium after explanting from mesh pot; C, matsutake mycelial mat
formed on bottom of the mesh pot. Dotted circles indicate living matsutake mycelium.
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Table 2. Transplanting and verification of matsutake-infected pine seedlings in Hongcheon
experimental site

Transplanting of matsutake-infected pine tree to  Verification of matsutake pine tree in

Identifying Hongcheon experimental site 2017
. Root Calculated Root Calculated
no. of . Seedling . anspl- . Seedling .
. Infection . collar seedling . Infection . collar seedling
seedling height . anting height .
rate (%) (mm) caliper volume rate (%) (mm caliper volume
(mm)  (mm’)’ (mm)  (mm’)
2014-29 40 240 423 3,371 2015 0 340 5.51 8,103
2014-30 30 210 3.17 1,657 2015 0 240 3.65 2,510
2014-33 10 150  2.64 821 2015 0 170 3.31 1,462
2014-35 50 360 829 19,421 2015 0 550 831 29815
2014-37 10 210 4.13 2,812 2015 0 360 5.37 8,149
2014-57 10 200 238 889 2015 0 280 4.30 4,064
2014-58 10 310 443 4776 2015 0 420 745 18,299
2014-74 20 150 3.04 1,088 2015 0 160 3.51 1,547
2014-75 10 300  4.67 5,136 2015 0 400 5.24 8,622
2014-77 10 340 5.68 8,611 2015 0 420 632 13,169
2014-93 40 340 5.5 8,074 2015 0 430 936 29,573
2014-99 10 330 7.6 14,963 2015 0 560 9.92 43259
2014-100 50 360 941 25024 2015 0 520 10.03 41,065
2013-55 10 320 5.2 6,792 2015 0 445 5.01 8,768
2014-42 20 220 32 1,768 2015 1 280 4.70 4,855
2014-66 30 330 6.33 10,380 2015 1 640 1030 53,300
2014-79 20 230 471 4,005 2015 1 310 471 5,399
2014-94 30 310 7.3 12,968 2015 1 540 920 35,879
2013-69 80 220 5.99 6,196 2015 1 430 8.99 27281
2014-32 30 170 3.22 1,384 2015 2 260 4.29 3,756
2014-72 40 320 7.07 12,556 2015 2 400 830 21,631
2014-104 40 350 643 11,360 2015 2 570 9.82 43149
2014-21 20 300 474 5,291 2015 5 380 6.09 11,063
2013-41 60 230 9.59 16,605 2015 5 320 9.68 23,538
2014-19 30 280  4.86 5,192 2015 10 450 7.56 20,190
2014-71 20 230 441 3,511 2015 10 360 7.36 15,308
2014-76 20 290 5.3 6,395 2015 10 460 7.64 21,077
2014-38 70 180 3.56 1,791 2015 30 310 4.65 5,262
2015-68 10 130 3.91 1,560 2016 0 190 391 2,280
2014-45 25 190 3.82 2,176 2016 0 190 4.42 2,914
2015-14 15 110 224 433 2016 0 130 3.40 1,180
2015-7 30 180 3.07 1,332 2016 0 170 3.71 1,837
2015-84 5 120  2.96 825 2016 1 120 3.80 1,360
2014-28 25 280 6.4 9,003 2016 1 340 6.4 10,932
2014-92 30 230 474 4,057 2016 2 270 491 5,110
2015-43 10 130 437 1,949 2016 3 230 4.44 3,559
2013-84 20 170 433 2,502 2016 5 220 5.52 5,262
2014-91 50 220 6.9 8,222 2016 5 260 7.68 12,038
2014-31 25 240 3.38 2,152 2016 5 270 3.66 2,839
2015-94 30 230 5.34 5,148 2016 10 310 5.34 6,939
2014-60 50 400 7.78 19,006 2016 10 430 7.78 20,431
2014-40 40 230 3.46 2,161 2016 20 260 4.20 3,600

“The volume (mm®) of matsutake-infected pine tree was calculated from the following formula : 7 1* x seedling

height.
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