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A Ten-Year Result of Artificial Inoculation
of Pines with Ectomycorrhizal Fungi, Pisolithus
tinctorius and Thelephora terrestris!

Kyung Joon Lee?
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ABSTRACT

Pinus koraiensis (Pk), P. rigida(Pr) and P. rigida X P. taeda(Pr.t) seedlings in a bare-rooted nursery
were artificially inoculated with Pisolithus tinctorius (Pt) and Thelephora terrestris (Tt) to test long term effects
of ectomycorrhizal inoculation on host growth.
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Mycelial inocula of Pt and Tt were mass-cultured in vermiculite-peatmoss mixture and introduced into
fumigated nursery soil before seed sowing. Bare-rooted, inoculated seedlings at one to four years of age were
outplanted to the field with P,O; content of 25 ppm in soil.

At the time of outplanting, Pk seedlings(4 years old), Pr seedlings(2 years old), and Pr_t seedlings(] year
old: all infected by Pt were significantly taller by 28%. 26%. and 779%, respectively, than controlled seedlings
infected by ratural population of mycorrhizal fungi in the non-fumigated plot. Ten years after inoculation or
six to nine years after outplanting, Pk seedlings inoculated with Pt were significantly taller by 9%, Pr.t
seedlings significantly taller by 18%, and Pr slightly taller by 2% (not significant) than controlled seedlings,
suggesting that the stimulatory effect of Pt on host growth gradually declined or became minimal after
outplanting. Tt failed to stimulate host growth either in the nursery or in the field, and the survival rate of
outplanted seedlings was not different among fungal treatments.

Considerable loss of the infected root system during lifting the seedlings for outplanting would be the
primary cause of the reduced effect of Pt in the field. Pt infected more than 90% of the fine roots in the
fumigated nursery during the first growing season, but Pt assumed to fail to compete successfully with natural
population of ectomycorrhizal fungi in the field. It is necessary to select other mycorrhizal fungi which adapt
well in both nursery and field.
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Table 1. Height growth at the time of outplanting of five Pine species grown in a nursery bed inoculated in
the spring, 1981 with Pisolithus tinctorius (Pt) and Thelephora terrestris (Tt)

Species YS?r Treatment!
Measurement
Pt Tt Fu Co

P . densiflora 1982 16.5a* 9.84c 13.0b 9.4c
P thunbergii 1982 18.8a 13.6ab 15.6ab 12.8b
P ngida 1982 32.5a 26.0a 26.2a 25.7a
P . ngida x taeda 1982¢ 15.3a 11.1ab 12.3ab 8.6b

1981 16.2a 11.9b 12.6b 11.8b
P koraiensis 1984 37.4a 31.4b 28.4b 29.1b

Pt -~ Pisolithus tinctorius Tt . Thelephora terrestris

Fu : Fumigation Co : Control

! o All the nursery beds except control were fumigated

2 The bed was sown again after lifting the one-year-ald seedlings.

*

multiple range test,
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Table 2. Effects of Pisolithus tinctorius (pt) and Thelephora terrestris (Tt) inoculation on the height growth of
P . thunbergii and P . densiflora at the end of first, second, and third growing season after out

-planting at Wanglim plantation.

Species Treatments 1983 1984 1985
Pinus Pt 28.6a* 44 9a 62.2a
thunbergii Tt 23.6bc 39.3b 57.0a
Fu 25.5b 40.8ab 61.7a
Co 22.8¢ 38.0b 60.0a
Pinus Pt 25.8a 48 .6a 66.9a
densiflora Tt 16.9¢ 38.3c 59.9b
Fu 23.6b 49 .6a 66.9a
Co 18.4c 43.3b 63.3ab
Pt : Pisolithus tinctorius Tt : Thelephora terrestris

Fu : Fumigation Co : Control

Duncan’s new multiple range test.

Al Aoz dvebuc. H4 dge £A4F
slele] HEZ Ul kol THREMNH7 w5
of, 19861 LIttE mMU@#FAE7T olsgAM tlol4
BE-E EY 5+ gloict,

28 12 hhFo] i 104 %Y RS
ez slch. ®E okzlel @RE x|t 19904

Bz zeuby 4 EE o ATHMEI EE
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Fig. 1. Height growth of Pinus koraiensis inoculat-
ed with Pisolithus tinctorius and Thelephora
terrestris

Means with the same letter in a column within a species are not significantly different at 5% level by
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Fig. 2. Height growth of Pinus rigida inoculated
with Pisolithus tinctorius and Thelephora
terrestris
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Fig. 3. Height growth of Pinus rigida X P . taeda
inoculated with Pisolithus tinctorius and
Thelephora tervestris grown at Wanglim
plantion,
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olsbzto] WIRHW S MR-l AHeE
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uala] kel HIKEYCE frEEdle HAREC
o]l o ste] HIRHS] BRI doluid, =
el Aol #fjo] okallAl wjfel Aoz 4nd

5 i‘i%‘cﬂ Aol A A= A
% %‘ﬂ 01 = WY EEERS] MR ik
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Fig. 4. Height growth of Pinus rigida X P. taeda

inoculated with Pisolithus tinctorius and

Thelephora terrestris grown at Chilbo plan-

tation, This data is incomplete due to

selective damage on tall Pt trees by human
activity .

o2 HiRe ®EsH Jehdr] 9k iR
myegEo]l 70% Blb #EFEslejol @i (Mar,
1980 : Marx %, 1989).
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o] gEsiE s Folx|rl ol Fol MR B
atxlo] (Menge %, 1978), #EHEME7F Falol v
Ebubr] oo, ¥itsrol we L EEM
o] "ojx|7| wjFoff HERHES Ui HiRE
o] ol HAskAl ofch(ZE 2, 1983). AAE
bl Eiiel HESH FRol =t==, pH 5.3,
Hgagel 1.95%, HousmEEEL 25.3ppm

oloi, e mewo] opd el 43147
af] -0, EH w4 ERE S HRENER BEE
EBY 2 Fo7 {Rgsta 23 Aoz A7d
o} {Table 3).

A REolM vebd EIRES g o4& &
VY] BiEARBENRE Ml ol

Table 3. Physical and chemical properties of plantation soil at the time of planting in 1983 and 1n 1990,

5% Soil organic P,0s total
vear texture bkl matter (%) {(ppm) N(%;
1983 loam 5.30 1.95 25.3 o
1990 loam 4.76 3.93 32 0.08
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