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Effect of ectomycorrhizal fungi on seedling establishment in Larix kaempferi plantation
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Abstract : Japanese larch (Larix kaempferi) is one of the major plantation tree species in Japan. Japanese larch is dependent on
ectomycorrhizal (ECM) fungi which facilitate both nutrient and water uptake, and enhance stress tolerance. However, a little have
been known about ECM fungi in planted Japanese larch forest. We investigated the ECM fungal community and
growth of seedlings in planted larch forest. ECM fungi colonized all sampled seedlings. In addition, there was a
positive relationship between number of ECM root tips and seedling dry weight. 31 molecular operational
taxonomic units (MOTUs) of ECM fungi were identified by sequencing ITS regions using from extracted
mycorrhizal root tip DNA. The dominant genera were Tomentella and Sebacina at larch seedlings. In addition,
the species of Suillus highly specific to Larix spp. detected in seedling. These results suggested that the larch
seedling growth and ECM fungal symbiosis is related.

Key-word : ectomycorrhizas, Japanese larch, Tomentella, Sebacina, seedling

I Itwic IMNTHMOFEC LY, GRRCERM ~DN T~ VD
H 7~ (Larix kaempfern)iy, EIRVETHRMAAE <k FIRHBEATHND Z D, 5% b FEENRBREE LT
EHLRWE®, b/ % (Chamaecyparis obtusa)° A ¥ FIREND B2 N5, BikfE STz 7~ 13U
(Cryptomeria japonica) £ WY, HAD ATHIZEKIT S M2z, ERBEOTFEKROTIEE LTI TV O
FHRERBTEO—>TH D, HI~DMMENEL, RERF AR LI ER a2 T bIZRAR b AL T
PEHZ & AT AR/ AR D, JLRESCREFIR, A %6, 7,
TR ECREBICER SN TE 2, 7~ Y MITEE BT VIV ERIRE & SVERRE R, AMVERIRE
MAEFERBAFIZONTHRBIZE 1Y), THEOAM VIFE ERIADTRAKRINAME L, Fhale A L A~D

- 15 — (%FH 201841 H 6 H)



MPEZ A L SED 2 &N TEY (15, H T~V
DN THIMERERBE ORI LY, REECE S RIE
PN D Z &Moo TWEH(H), 7=, BYR L5
S BEARPE ORI LW Tid ol 7~ Y NEHS

LW Z EbESN TR Y0, FEAEDEZIIMVER
REOBENES L TWbd 2 EnEZLND, Ll
7T NTARICINT, AMEEREI DV CIH~ 74
T2 Ly,

AIFRTIE, BT~V NTHRICEBW TR 2 FH O
NT= Y FEAZEML, B L QW DM IR A
TR, MR T, FAORE & & YL RS L OMER
& DEMRET, BT~V NTARPNICIET HHMER
RENEEDODAEFICFS L TWDIONEHLMNITLZ
EEHME LT,

O #ebeHiE

1. REMB LOREORI  AUTHPE L RN LR
D B R S K B £ R I bk N (NB5°49'01.7",
E189°04'44.9NMZH B, 43 FEAEDH T~V N T THE
EiToTo, 2D 7=V HRNIZ 20m X 20m OFREX % 2
fEATRRE LT, FAAXIIE S 1035~1062m ()i L, +
BARIGEBIRRAHEK LB TH D, HERNOL T~
Y EEARDYY) DBH 1Z 22.4cm(13.7-33.9cm) TH - 7=,
Z OFAERIT 2014 FIZRHIEIS L OMEARE OBIARDERK
ZTV, RO 10m X 10m OFEPAICH T~ V2%
FEL7-, APIETIE, ZOWBHEINTA T~y 24FESE
ErERE Lz, HERNICFELZTXTOD T~
FAEFRRERNEETND LD ITHEL, FETKEK
ThEFRNE L Lictkic, EEBEMEES AV CHERE
AUy L, AT, EROBESEEZITY, FhEX
AT TEIT 1~3 OFERY T NERILT-, L7
PRIz S, DNA i £ T-30°C THsliRTF LT,
FRZERI L7=3241%, 60°CT 48 WL FRiE S 4,
FERLEEZHIE LT,

2. DNAfENT HRY 7/, FIREEZ A 705 1
710 DNA #2170, ITS 38 ITS5-LBW)IZ >
WCo—Fr v T EITo T2, BRI,
ATGC ver. 7 (Genetyx Corp, Tokyo, Japan)Z1# /L,
FEMED 97% LA E o ELS % RIAE(MOTU : molecular
operational taxonomic unit) & L CEZEL, 7 7 AX Y
VT ET o, O, YIS 400 LLED Y T ALK —
%, DNA Data Bank of Japan (DDBJ)?> BLAST 5%
EHWCHB L WVEOHEEZITo 72,

3. HEHENT WnTREEOHEEIE Chao2 DHEEE
i/ L, EstimateS ver. 8.2(2)C 1000 [F|DOFFRITZ4T0

16

HEE LT, BR A A 7% L ORI & 5 A
~DEE T Kruskal-Wallis & 21T - 7=,

I fEREBZE

1. HELUAERRE 2 BFTofER» &b
T 60 ERD A T~ Y EEEZRIL, T_XCOMKTH
AR DTER A R LTz, 3BTz 165 WiRkH v 71T
ST DNA it 217 - 72558, 121 O REAS1HE 5
n, 8JE 31N INZ(FE— 1), £72, Chao2 iz k
LHEEREIT 53.3 i CThH o7z, R TH, vUX TR
(Sebacina) & 7 3+ % /7 J&(Tomentella)7’, i 14
T, 7R SN, RHEIREO 7TEEL 2 50T, 2
BL-VLTOHBBEETH, X RiE 23 ik, 7
Ty 2RI 2T BIROFEALLKRIHEN, Zo 2 @)
AEH O SFEChH o7,

0y R IR T U # RIEME FEEHANA < IR,
FHEEMRI DT ERETER T 5 2 E R STV 5 (),
N7 BETROIMEEIRERELRAAE L 726ITH, £
MEBRDOBEAIZIBNT Z 0 2 BAE ET 5 2 LGS
NTWs19, AMETHRHINTEEX AV AL TTR
(Suillus) D 3 FhlL, I T~ VI CRERNC TR T4
THZENMLNTNS(19), FEHNTHNT A 7T
DT FEROFENHERSINTEY, BRTCEBON T~
Y IRARDIRINE R D RAEITEG LI LB BN D,

F— 1. MBUAMEEREM
Table 1. Detected ECM fungal species

MOTUs

Inocybe grammata
Inocybe sp.1
Inocybe sp.2
Laccaria sp.
Russula violeipes
Sebacina dimitica
Sebacina epigaeal
Sebacina epigaeal
Sebacina epigaeal
Sebacina sp.1
Sebacina sp.2
Sebacina sp.3
Sebacina sp.4
Sebacina sp.5
Sebacina sp.6
Sebacina sp.7

Sebacina sp.8
Sebacina sp.9
Sebacina sp.10

Suillus grevillei

Suillus laricinus

Suillus spectabilis
Thelephora sp.
Tomentella sp.1
Tomentella sp.2
Tomentella sp.3
Tomentella sp.4
Tomentella sp.5
Tomentella sublilacinal
Tomentella sublilacina2
Tuber sp.

31
53.3+14.69

Observed richness
Estimate richness (chao2)
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Fig. 1 Individual frequency of ECM fungi at the
genus level
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M— 2. FEAFERELEREOBIRO=60)
Fig. 2 Relation of seedling dry weight and number
of ECM root tips

B— 3. FHERCER L EIRY A 7HOBR0=60)
Fig. 3 Relation of seedling dry weight and ECM
types
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Fig. 4 Seedling dry weight by ECM fungal species
composition, error bars are SE, abbreviations : To,
Tomentella; Se, Sebacina; Ru, Russula
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