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ABSTRACT

Tricholoma matsutake (Pine mushroom) is expensive, and its artificial cultivation has been tried
in several countries. Until date, the only successful cultivation of artificial pine mushroom in
pine forests uses matsutake-infected pine trees. The National Institute of Forest Science in
Korea has been restudying this method since 2000. Success in fruit production and reproduction

ﬂ OPEN ACCESS was achieved in 2010 and 2017, respectively, in the same locale. The successes proved that pine
mushrooms could be cultivated artificially in the field using matsutake-infected pine trees. The
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hitps:/doi.org/10.4489/KJM.20180005 fruiting of pine mushroom in October 2010 occurred 6 years, 6 months after the transplantation
of matsutake-infected pine trees. Five pine mushrooms reoccurred in September 2017, 13 years,
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pine trees. The distance between the matsutake-infected pine tree and the pine mushrooms was

12 cm at 6.6 years, 90~115 cm at 13.5 years, and 95 cm at 15.5 years. Fruiting bodies occurred

Received: February 5, 2018 13~16 days after the underground temperature declined to below 19°C. In conclusion, the use of
Revised: February 25, 2018 matsutake-infected pine trees remains the only way to artificially cultivate pine mushrooms.
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Fig. 1. Forest landscape of Hongcheon experimental site. Green color shown in the picture
indicates natural Pinus densiflora stand and brown color indicates planted Larix kaempferi
stand. A, An area where the pine tree was infected by Tricholoma matsutake mycelium (blue
rectangle outline); B, Transplant area of matsutake-infected pine tree (yellow rectangle
outline). Fruiting bodies of 7. matsutake were formed in B area (dotted red circle).
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Fig. 2. Fruiting body of Tricholoma matsutake formed in October 2010. A, Formation of Songi-0 from the matsutake-infected pine
tree which was transplanted in April 2004; B, Early stage of Songi-0 fruiting body (5 October in 2010). The size of fruiting body
exposed above ground is similar with a Korean coin (diameter = 2.45 cm); C, Middle stage of Songi-0 fruiting body (9 October in
2010); f, fruiting body of T. matsutake; k, coin; m, matsutake-infected pine tree; o, old pine tree; p, mesh pot.

Table 1. Origin of matsutake-infected pine trees and morphological characteristics of Tricholoma matsutake fruiting bodies formed
in Hongcheon experimental site

Matsutake-infected Distance (cm)  Morphological characteristics

pine tree between of fruit bodies
Name of Fruiting date of Harvesting date of = matsutake- Fresh )
ifyi i : . . Diameter Length ~ Remarks
mushroom Identifying Transplanting mushroom mushroom infected pine weight of B -
. of pileus of stipe
no. date tree and fruiting
fruiting body  body (g) (cm) (cm)

. 22 April, 4 October, 9 October,
Songi-0 2-43 2004 2010 2010 12 21.7 4.9 7.8 Immature

. 22 April, 12 September, 17 September,
Songi-1 1-21 2004 2017 2017 115 77.2 7.5 8.3  Immature

. 22 April, 13 September, 22 September,
Songi-2 1-21 2004 2017 2017 110 96.7 11.6 8.1  Mature

. Rotted by

. 22 April, 15 September, 22 September, )

Songi-3 2-39 2004 2107 2017 110 - - - Syzygites
megalocarpus

. 22 April, 27 September, 30 September,
Songi-4 2-49 2004 2017 2017 90 23.6 5.5 8.1  Mature

. 15 April, 30 September, 30 September,
Songi-5 N86 2002 2017 2017 95 43.9 7.7 9.2  Mature
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Fig. 3. Fruiting bodies of Tricholoma matsutake formed in September 2017. A, Two T. matsutake fruiting bodies (Songi-1 and
Songi-2) formed from the same matsutake-infected pine tree which was transplanted in April 2004; B, Songi-1 (red arrow) and
Songi-2 (blue arrow); C, Formation of Songi-3 from the matsutake-infected pine tree which was transplanted in April 2004; D,
Middle stage of Songi-3 fruiting body; E, Formation of Songi-4 from the matsutake-infected pine tree which was transplanted in
April 2004; F, Mature fruiting body of Songi-4; G, Formation of Songi-5 from the matsutake-infected pine tree which was
transplanted in April 2002; H, Mature fruiting body of Songi-5; f, fruiting body of 7. matsutake; m, matsutake-infected pine tree; o,
old pine tree.
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Fig. 4. Daily temperature data measured in Hongcheon experimental site from 21 August to 7
October in 2010 and 2017.
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Fig. 5. Daily temperature data measured in Honcheon experimental site from 15 July to 15
August in 2012.

Table 2. Monthly data of precipitation measured in Hongcheon weather station from 2010 to 2017 (http://www.weather.go.kr)

Monthly total precipitation (mm/month)

2010 2011 2012 2013 2014 2015 2016 2017

January 235 1.5 4.1 24.8 5 7.6 0.1 10.5
February 35.7 34.6 0.2 47.6 13 12 354 7.8
March 56.9 18 379 385 9.3 11 39.7 18.8
April 57.5 141.3 136.6 58.2 33.1 97 76 48.6
May 87.2 74.5 43.1 94.6 45.5 31 98.6 22.8
June 59.6 346.1 62.6 84.6 582 51.7 54.5 41.3
July 150.2 694.5 279.4 637.6 182.8 198.6 4294 578.4
August 349.9 189.1 397.9 105.5 164.1 114.6 38.5 326.1
September 412.1 51.4 161 132.5 103.6 42.5 614 50.4
October 38 31 65.3 9 54.3 41.1 69.6 40

November 22.1 48.2 519 54.2 23.6 116.8 9.9 273
December 12.8 9.4 37.8 152 11 16.1 54.8 20.2
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