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Keita Havasur and Katsuaki Enpo :
Effect of Soil Fungi and Drought on the

Germination of Todo-fir Seed

E BNV ORREHFAEELBICSH I -TC, TTMERIKET ULBTH, RFEREICNS
ETOMOEMNE, B, KAOEICER UTHRE L, ZOE, Ly +HOMKETH, BT
REPRCRETIRBWT, HIEMEICHT 2SRKETHS Rhacodium therryanum THUEM.
RSN THEEKLTLES 2L b olz, S5, BMETFTTHESRERKDEAIC COBICE 35
FHEDOZNC EMFSPITIE 272,

HEEZTRABNEETR, HEROWRICE-T, BONRKEESL C583c:b I3
%, HFROERIC Z LB TORKBED OEIE Ui,

¥F oz b ¥

tEBICBF BT =Y, b=y ORREHICOVTIE, HHREEIHORBMERRS A HICH
125FT, ZhENORBRICHELZRESTIRbNTE ., CRODOBEOHEELVDLZIBE, B
ICTEEHERINCED SN b OBF , Z0F IRTTICH HRIERM O & DIICET 5 b Ok
DTHY, THHROTNHHE 30cm PDIEOABKOEPLT OB ENRICELI SN TV B, O
FREWXDONTD, BB, MIUSRMEDEEEL OBR, & oKy, i, Ef, S o
HERICDOWTNL OHENH 2. WINDENTNOBEERREDOL D EDICKDD, ZNEhOR
R 2 FERBREARTH DA TH B,

MEORE, LCBEFORFIEENEELRITEES LOKPCOOTE, HEZEECL T
N EERARRIC K BN & OEEERINICKY, RECEESERTFELCHELRALLAHL® ©
#]E, WEY BT A Y RREHERECOVTHELLSDRLEDTRIS 5 DLT, HEICONTIR
BLAEHRINDOWBAH 5T, E{iKdEBEDTY <Y, PFeYIRETIHDRIE E A LR
Vo

EELR, RREFCEY 5HMORERREEOEDIDORME, TUbLEREDRE, RELLED
DBEELUEET I TORE, BLUZTWBRET2ZTORBICOY, £NTNOBRETOLEEHES
DICT BUERHBEEZLIe £F, P FTVRDVT, REGBASEG - E B> T 3REDRHE
0B, LK, BFORFKEELRTEUCES BFE2E0ILKD%E ERICBI 2T
Too BB OWED—FIZ, T TIHENKRBYDOD, BHRE?P, MEBHRY wlE Ui,

197449 B 24 BZH i #E#k—3 Silviculture—3
(1) &R (2 dEEXE
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C OB, HERBREIEEXEOLRIE TV vy, b FYYEE LT IRANERE" OB
T DI b DTH Bo '

AMFEEED BICH T - Tid, FHLEEZBREAEEER, RETREN IR, SHETRIFRRK
SO BERBCEBRECIEEL 2D -T2 BRIRFIKOVTRE, EEERETEEREERE 8L
XVEROTHER NI E, BARAEDS 2 VRBRICET, DhIcHH & SHHE O 0 fodbifiES
BERB_HEZEM LK, #UEER, BFEEEELUCER Y FR, DEBEMmG S ik
HOWEE LTOL RO HEFREEIEERER, S5, FHREEEID5ICH - TENLCHES
WIROWIHTE ERTOF 4K LM EOBILERL LY 5,

1 HEOREICEBETIEE

1-1. EFh oM hizRiIREDREE

43, 4450 24H, LREMBEATREFHORM 7 4K b Fv v ATHKA, Qo TIKE L
RENBENRE (I 2<4) BAKOZ =Y, b Fe VY RAKAIKERELL b Fo Y ETFICOVT,
BOMI L LI ED 2B E TCRRBOSEAT S - oo BT L OREHSME, BEINLET
TIECERNL, EREACH LAV BRI OBETERML, 20487 ¥ Fhr I VRIS SHREL
7zDb, 300ppm R bV w4 & Nl PDA BE# (RPHMLE KK 87 M F+2 o — RERE
H) BicEE, 5°CHETHET 3 AREEE /o TN, 0°CAEOERTES LS 2RERICEK
BB HTH B, = DRER, Rhacodium therryanum Tuuem., Rhizoctonia sp. Botrytis cinerea,
Cylindrocladium sp. 8 L OHEEABORREEIBE L FEHEINIDT, 25 5B OV TENENKRE
OB ZITIL 570 188, CORPICHEINIRIREZ, Fusarium, Penicillium, Alternaria, Epi-
coccum, Mucor, Rizopus ZEBDEDTH 720

D E B F ¥E ‘

% 15 cm ORUESSICEMEIEONTHERE L, »7 FICHE L 5 HORE (Table 1) 22
N 5g FOHEEL, 20°C OERENIC 12 BRERRE Uik, BHEUKBEFICREREL, WA THEL
e PV ETFE 1SR 100K OF & DU ko Bk, WMEERKTERELLSLTEE 165 g RELICE
AL, BFEE&20/k, $E D0 EMEMBSEILAI28TH S, SMEESEKTHET2EL, thi
XERBABMCEE 3T 2700, SREHSMRED»D 25cm T2 XIKEDRAAT, 7rerTH
Bl

REEROBEM46 F£4 7 19 AKX D 5 2 85T DO MU (Cylindrocladium sp. X, RFAEH
W) BREIC XL 28EBH O 185), BEICS - TEFP SEEDM L, T, RE5HSLA
IS HIRIX 5 $RIC DU TRALARBOR A Lo

HEETE, B4 FREEREE6Y, BRIHMOSDT, FIHICHT 2FIFRIT 40% TH -
1o

2 HELER .

TN o DfER%E Tablel ICRT, R therryanum, %7213 Rhizoctonia sp. HEREX 3, BEb oEEE
BENEN 90~100% FHES N, BRAABGERTH -7 ldpd, CNDOBIETFEBITROVEE
HES TR EBHERINI, D3 E@%EIX@ 53 R. therryanum 3 509 §ittHEIN T
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Table 1. & 2 o0BEINIH &2 OREFEKE

Fungi isolated from the seed and their pathogenicity

gt =R 2 x o ogHWMEEINILE ¥ ¥ B O&A
e B 3] RO Fungi isolated from the seed Results of the test
Fungi- Number =i =
: TEERE | R
inoculated | of seed Rhaco. | Rhizoc. | Botry. W |Cylindro.| Number of| Number of
tested h
seed tested| seedlings
Rhacodium 200 200 500 0
Rhizoctonia 200 44 194 500 0
Botrytis 180 76 79 2 500 79
w 100 48 25 500 134
Cylindrocladium 100 66 2 500 148
e = 2 Check 200 108 500 128

&) W BEREEAGOREER,

Note) W : Unidentified fungus of white mycelial colony on PDA.

%o T, WEERD D SFAEN 0% FHINTNE EnD, SKEEDAAKKRIC R therryanum
KBRS EADOMMERIBA L) EELDND.

BT OFER EFIFEL D, FEIFHARIT 500X0.61X0.40=122 L1353, EERERK, Cylindrocla-
dium sp. HEKX, RRAEHBEEXROBMABIIAKBARRFEYERELTCONEC &P S, SOFIL
B GBA LK R therryanum WWRBEEED OO LTORNT EIKIES, TNREBEALIERSDISH
52T EICE B DD LNIRODS, ORIV TRIBREZTROIRTNIEIE S0, 5k, Cylin-
drocladium B, REEHRIKEEZRIEPo7bDENVZ B, Botrytis BHHERBX T, BRILAHIEE
FEHEHD 6095 IC75 - T B DR, BFH D DENSK 0% HHSNTOEEH D, FKEBBETICHL
THEEMARL TR EBBDONE, LhL, BTFORFERKFELTHELEL . EbELS
N50T, TORERISERRIZET 5,

I1-2. HEORELEE

BEHOREEELRTAERO—E LT, KERACIZETOHMPAERSHPLDOT, COHEHRS
T 5w, MIREKREENTROKIET B2 5 IR 7 FHERO b Fv v ATHRA, $3EOKEKE L
TELREREENREO= Y <Y, Iy, 1XF7, ¥F, YORRHKA, 2L TarHOKK
ELTEMOERBERY Y v EFA DTV <Y RRKAIC, > & OHKI S CICEFLEZTEN, A
THEBRBRATIN > 7o MABETR -1 CHRA L DER—TDH %0

HIFRALIZ DR '

IR A AR

L BRER, A, BREX, sEEBLERIcZhZEN TMTD # (BFEEBD 3%, UTRL) B&
U PCNB #| (m2 57:0 20g, YTFRL) KX 3BT LIEPEER LMLEREHAGDE S,
RERABMA

FIRHFANEERER, FHRHLD Ay BRERIENTHh TMTD #li L0 PCNB Flic X 57T
EHEEEX SELEXE S S DY B,

VY ®F A KRHA

2y BRER, HEEREIENEh TMTD #% XU PCNB #lic X 28T & TIRHER & O
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X2#LEebE 5,
33, @a’%ﬁm@mﬁ%@«mi DEDEEBDTH B,
21841, 42%332@%@@@%%2» 5123 RIS T, MEER b Koy BB TESbR b oY O,
ATHTI, VEINYOYVEYHHEL TN 5,
TRERMAAE, B 400~750m,  EEHTH L RO K INTEBIC X - TR S LI HIR D K B HE
HIrEL, RBHMOKNIIZ N Fey, V=Y, V)%, ¥YF&E, v+ /%5, bV FHORPEAT
KEBED ON, WK <499 Th5,

Table 2 a. % ZF R Eﬁ W OR
Results of germination test
(B1% Nopporo 41, 46. 4.21)

n - BER R SEEM RIEEH | VA T | T AT
g}u;nbgr(}ermi_ oermi- Empty (Germi- [number of
Seedbed treatment N steg nated rgl ated Decayed| seed| nation|germina-
este ratio (tive seed
ﬁﬁ IJ;E;riz%(;n ﬁmoved 336 22 9 168 137 7% 62
A, BRE+ A *
A, horizon removed -+ fungicides¥% 316 82 9 111 114 26 81
IIf hc{%izop/r% rejﬁmved ’ 326 32 2 151 141 10%* 38
L B K £+ EH L ogE \
L horizon removed + fungicide’ 335 86 30 94 125 26 81
N %oftgaé%le%t 341 26 0 174 141 gk 22
' WPRmMLIE + R oy
Non treatment + fungicide % 322 76 37 95 114 24 80

3 TMTD was applied 3 % for seed’s weight, and PCNB, 20 g per m? for the soil, respectively. The forest
floor was covered with defoliated needles of Abies sachalinensis.
* kkckwek Gionificant at 5 % level

Table 2 b. % I H B # R
Results of germination test
(E7i® Nopporo 42, 46. 4.21)

n \ m BEMIH seE RmeE B | 4 o | BEPE BRRER
NumberGermi- No : Empty Germi-ﬁ mi%%e? of
Seedbed treatment ggsfggd nated gernrgé;dDecayed seed| nation|germina~
ratio |tive seed
Ay B B %
A, horizon removed 200 40 4 82 74 20% 49
Ao B Br £+ 3 A
Ay horizon removed + fungicide 319 79 25 120 95 25% 89
II: ho{?{zon[%emfved 317 55 12 119 131 17 54
L EKRE+HH . ,
L horizon removed + fungicide 344 88 26 120 110 26%% 93
i
%\?onﬂirégtn%én‘?é ' 319 36 4 151 128 11RRE 46
HREMEE + FEH]
Non treatment + fungicide 337 76 29 124 108 20%4% 92

* owk o okik Gignificant at 5% level
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YV ®FA RS 80 m, EANLOBEMLEICH Y, KIEELLBEENE v/ ~Yicryy
TV EBLBRBHT, HEREBIZTrBBEL, Chitvigz</ %, 4 7YY UBBEELTHO 2,

DR B F B

178y POREIRFImMX2m T, FMWMES3EREEL, 454E10 AT m2 5720 50 g OFE
FAEEEDY, BDIKI VEFRIC 100K A2 —RICH S 580 d ORREBICHHTE FICRE Uico B
MEER, FRICOVTRBEERIC, FOERID 7 VvEFSCHALLETEO0KTEC LETE
BINU, ERZECSSPADRFRRI S CRKET D O RREOBRB LT - 720 BOSEEFERETED

Table 2c. 5% 3 R B H 2B
Results of germination test
(BEfE Misumai, 46. 4.27)

i L (e s o K | vaq o | TR BERER
: NumberGermi_ 0. Empty Germi—0 m}lirlr)l%t():es of
Seedbed treatment ?ﬁsfggd natedgegrgé;dDecaYEd seed| nationjgermina-
ratio ltive seed
‘b‘X, %ﬁ, Ei)(l]ﬂ\b\
Sasa?, shrul’)\clearing 815 |- 13 8 145 154 o 1
Ay horizon removed
Y, HEE, ﬁﬂﬁxflﬂxb‘
o JERRZE + A 310 83 9 107 111 27% 76

Sasa, shrub clearing
A, horizon removed + fungicide

T, HE, ﬂé‘c*X‘Jﬂ\b\
L /&

i3 . $ok
Sasa, shrub clearing 316 12 10 147 147 4 1

L horizon removed
A, HEEL, EARXEAD
LJ@Ekrdk + A
Sasa, shrub clearing
L horizon removed + fungicide

337 89 10 102 136 26%% 69

* #*  Gignificant at 5% level.
The forest floor was covered with Sassa paniculata.

Table2d % #F R B # R
Results of germination test
(¥ v 44 Shishamonai, 46. 5.20)

R B KRR B M| o4 > | TEPE BARER
iz e Number| . %|Expected
of seed |[cermi- No Decayed[Empty (Germi- number of
Seedbed treatment tested nated |germi- Y seed| nationlgermina-
nated ratio |tive seed
a B R E
Moss horizon removed 300 80 9 99 112 27 66
= b B - EE
Moss horizon removed + fungicide| °02 78 13 91 120 26 72
113}305}5 tga%xe%t 300 72 5 91 132 24 53
HPR TR 1 BKH|
Non treatment + fungicide 300 103 12 87 98 34 80

The forest floor was moss-type.
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EBVTH B, RFEHRRI Y +— VHADOREDEHRFERE L, 25°C OEBHRICONI, KRB ORI
FMEX XD 100 LOBFE2LELD LD M USREETIN - 7o

2 KWEEEER

BT ORFRBHEREE Table 2 K77 FRATIKANTORFERILITNLSEIITORBE, 5% O
fERERE b - TERANIER & EAER OIICEEREMNED b b, RERRKATS, 5% OBMETE
LR &R ORIICERENED blks —F, a5 HOvy v 254 KRKATE, EALER
LM X ORICERZIFED 580,

DOEI, BEFOHPEKERBCTEDOE LTHERINTNS R therryanum & Rhizoctonia sp. {2
WT, FRABRMOMEF OETF 5 OMILEEREIE Table 3 DEBVTH 5o

FRATIHATE, L, FEOVDLY S A BICRIBSE B 5N 5035, BEORRHKATE, Ao
B, ABEd 82~84% OEVKRBETHED 6N, R therryanum, Rhizoctonia sp. R DOBEDHSNT
3 TMTD #|, PCNB HMEOFHRESEON T IZDORHRENVE LD —H, ESil Y )
DNt ar O Yy v B F 4 KRWTIL, R therryanum OWMBES arBRERTI12%, 37
BT 20% EHBHIENC EBEEERIZLTOZO0nE LB, 22T, —EBOETHLARHHF
TAREBEIBETRDTHI, THUbB, R =KX (Q—R. therryanum, Rhizoctonia sp. ¥ ifi
H) X (15 XFFR GERICHT2)  SUE L TARBONEAIZEFHCER D 7205 Table 2
DHREFRFHTH 5o FERORFMELBULTH B L, iR, FE TN 4K Ay BHREREHISL
ELTRIEEEL LTS, 2O END, RFEFELZLTNEH0E, HABKOKRFEREICES
CEDBHOWTH D, $harBOY Y »EFA4 TR, FETROLRFHIOOTNLOMEX EED
RIFBME L, T TR R therryanum 3% > THHBFICH UTRFEMELB D L TRV &I S,
COHRBM TRAKIC—HIKHEBT LTS I Xy 8B OEBIIEA Licdd, TOLD BERICEET
BRI OFEME ARICENDS 5D, 72135 A 20 HOBRBKEESE 20cm ORKAT, TBELICLESN

Table 3. RIRERHID & + b S#E Stz Rhacodium theyryanum & Rhizoctonia sp.
Detection of Rhacodium thevvyanum and Rhizoctonia sp. from the seed of
each experimental plot

- 2] . OV EFA
b i I&Iﬂf\rﬁﬁ? %oppor%—%o 4411 %I}og%go ﬁﬁjﬁs " m%i Shis}%;onai
Seedbed treatment gesfgg ngt-iiu m haz;zz’a Rhacodium|Rhacodium| Rhacodium
ﬁﬂ h}%riz%?l rjémoved 300 48 18 8 246 36%
22 }%)Kﬁz%; %eﬁgoved + fungicide | % 1 0 1 13 1
II:' hé%izo&f rejrﬁ‘noved 300 148 7 83 253
% %(Efiﬁg %eﬁ;ljloved’ + fungicide 300 12 0 4 45
%EOEE tfga’%le%t | 300 147 69 120 63
%ﬁ%%ﬁge%f qI— fungicide 300 10 2 0 1

* oA JEKkE  Moss horizon removed.
* o rjEkRIE+ 3% Moss horizon removed + fungicide.
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Table 4 a. WMIMBIFEAY (m? H7:D)

Number of seedlings for each seedbed treatment
(%% Nopporo 41, 46. 6)

T 7way b Plot 3 B K ¥ Number of seedlings
Se%lbed tI%atment I I I q:i\/[eani/:j
A2 ttizon remossd | ese 412 624 573
ﬁg I%)r[%or% rtn%v%lgi + fungicide 912 652 1,264 943
]'.Ij hor){%on JE%movjéd 56 64 72 64
IEI hj%ri[géinjﬂlr:m%vegg + fungicide 720 560 508 596
%onﬂt{reﬁmfr%t = 92 144 40 92
:lt\{?‘o?f ffeg&tn}?er—;: % fﬁgngicide 240 39 504 380

Table 4 b. JABEBIFERE (m? H70)
Number of seedlings for each seedbed treatment
(¥ v %44 Shishamonai, 46. 6)

7my b Plot & HE A ¥ Number of seedlings
Se%%ibed tr%atment T I I 1T %\/Ieani/;]
1\:/1105;7 ho%zorlﬁ% reﬁoved 1,052 784 700 845
l\j/I(}));é% Ilﬁﬁzg_n%eﬁgoved + fungicide 744 772 640 719
%onﬂsref‘fmé%t = 416 452 316 395
ﬁlﬁgfr}ﬂ‘f%a}%n;é% f IJfungicide 860 812 680 784

BfE LTI &0 S R ERH & 275 - K BREEESEE LT O, ORIV TRUTOETH
HERS 5o

HAEHTO m? B OREOREARETRT & Table 4 LB TH B0 212U, BERARKNA,
PP 42 TOEBRIZE R Z OMOWESKE D - oD TR Uico B 41 TR, DT ORR S %0
BRERC, AV EFERIEMIERT, Ao, JBMEE L ERE, Ao BRE SHRLBRICEZEENTD &
NBo vvreFATH, BUL 5 BOMBET a7 Bk & MHMMENE, HE L &k e
WHIIEE LcX & OMICERESTD 5N Do FIE4L TR, S2CFE-HFRBRERL LS o
BTH B, V¥ TFA DN TEHEMOTE & RO AN T EEBRD SN, S50
FEIFRBR TREANLIICERE DD GNP - e AE R BRERDBR ONTo TNRIERBIERH
Z% 1DPARBLTVADT, COMICHEFORBICTREAL T R therryanum HSREIEET D Uic &
HEZHLNDM, TORICDONTLE SICHERER ST QR OBfE & OBETHI Y 2 BEBS 5,

R. therryanum WONTH, SEMEOREERKEE L LTHONTED, BEFICH T aRERIKS»
i, (I IR BRI B Y B b RIS O EE KR S UTHE LTV 20 ATOWE
TEMAKSOALOTL, HIEMOBTERRI TN LWL,



— 8 — HERREVRHRE #2145

Rhizoctonia sp. 2\ TIE, BIR 41 RFEDOKIE 7 4EHEH: b F= Y ALHA TR IN/DHTH %o
UL, 0°CHSECRBRFICHREMRAERTCEOBUBELEDT, KETTOETFELL D 3EE LTHERR
a0 2 LERS 5L EDN D,

1-3. TEoEE, TaEfEL Rhacodium therryanum NIREYE

WINT R therryanum DSTEFABHTEREO—DE UL THBOBEOEELERL 1,

1) H:HoEsEE Rhacodium therryanum DEE

(1) & B 5B

9gcm Y4y — L DYy A4 TR EREER I, BR5mm @ R therryanum DEZ S %HE LIk,
7 BRE15°C QERENTER L), ChERR -1 TR —2~-3°C, &t—2 7Tl —3~—4°C ORE
HFICR - 7HERIERBICAN fro RERERIZZ O THBEOBRIICK - TRARICHRD, HEXE
24 BERRSEM IOK DN 2 AN TREREZ Bk S ¥ e,

B — 1 IEREX 158, REREK 2080y +—LERAL, RB -2 TREX I5KOY »—LE AL
T, BRERBZATOREZ ) O&» S ORORELREL, FEAY +— L OTFHEERD /.

2) & B £

2z Table 52, Table 5b, BXUEHE A, BItRT EED T, HORBEREL —2~—4°C OER
ERBAT, EHSEEIRETE, REBEHICHNTESUTOETTH - o

2) DY E Rhacodium therryanum DRKE

(1) & B F &

T A4 =R ERERELICGER LcEZ > AEZ 1o OMBIEIVIYD, o5 LHEEEIRE
LTHBO R 30 cm OREEE kO L HEOhRiBic, W46 411 A 12 RICHRE Uiz, chiENITK
BLTES, M4E11 A0 BICY 27 vy 500 KT 2 BEIRE L%k, 3HEMEFKTERSELLETE,
18k 7 b 500 K D& & DU 7o,

D3 bEEOBBER I, FEMABMICEOT T LICRE L, REMBRKIBEMERICHELT, ik
ZHET B e BEBmMAMBEES S 30cm T2 L5 KO FFTERE Lo KBIRSOHAIZ464 12 A
7THTEH - /e, BRERK, REEXKESI12H6 BicskNLEREARL, HEBKIERKRER T Tl
LT e MR L, REREX TR 12 A 17 BiCE# L, DIGERBIMEE U CHEBT 2 L3 ah -
720

ERES S HOHERA, 47F4 A3 AIKEO B L, 203 BER 1Ekidrhid o Ol C & icET
5 DB OSHAET IRV, & 48k DIHEEANICID AN THIEORBEBE L,

WOSMEFERENEERUT, RIFEHER 4745 A 30 HIZTE - 7,

(2) & B # B .

B OSEERERIT Table 6 ICRT LBV T, HBXTERET» 5 OBONMRIIRERBRK L DL,
F e BRdld 54 6 cm DI TRESRIB I N - 703, REHMX TRIEE 208D mEE STz,

M OBOLRERRIT Table 7 IWRT &80, BERKTREkOTLL SRR, EROFHT 2.5cmX
2.4cm OEFETRIHED - eDICH L, FEHREK T 6.5cmX5. 4 cm OFIF TR ORI -
7z (B& C-D),
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Table 5. IEH DB & Rhacodium therryanum = v =—DpkE (mm)
Comparison of mycelial growth of Rhacodium therryanum between
frozen and unfrozen potato agar medium

a) Temperature : —2~—3°C

b) Temperature : —3~—4°C

~_ %i@aﬁ Days \ #E B3 Days
K g tef ireatment s gl 12\ K % aft?r treatment sa|l 16m| s2m| a2m| 7sm
Plot e Plot T
v ¥ X R ¥ X
Froz:n 0 Frozeun o 4 ? 1 20
O K r B OH K
Unf rozel;l 4 J Unfroze?l 3 9 18 23 44
Table 6. +EOHEKEEEFH 5D Rhacodium therryanum DR (%)
Isolation percentage of Rhacodium therryanum from the seed in frozen soil
inoculum 71)2:%_ 03%5%@ W % X Frozen REFEX  Unfrozen
FE) cm ar a o
; : s A S S N < I oL == A~ G B S S
Distance onnré_mgculum Number of Isolation Number of Isolation
radius) cm seeds tested- percentage | seeds tested percentage
~ 4 40 33 29 : 76
~ 6 40 18 30 27
~ 7 20 0 40 . 20

3) BBk L Rhacodium therryanum O

(1) & B 7 &

HRERST X, bHBOREBRICERE LTS, 50
U B EE AN TEEESBEE L TE Nz 15ecm
e gkic, 464E 11 A 12 H 1865720 3 g T oEHE,

Table 7. LEEOFEH & inoculum #»
B AR ST D #HEEH
(B cm X & cm)
The average radius from the inoc-
ulated point that seed did not ger-
minate in frozen and unfrozen soils
(Length (cm) X Width (cm))

BtAsLUCTERICHE Lco AE11 A 30 HIE, Y27 I3 B No. BH K | AEBK
Pot No. Frozen Unfrozen

WV B00 BT 2 IRIEERE Uictk, 3 BRR/KTH
1 2.0X2.0 6,0X4.5
HFLIETA, 18H72D 120 2FE XD 7, 2 3.0X2.5 7.0%5.5
C D8, HERKEFSHAERICS 8537 T ay 3 3.0X3.0 | 6.0X5.5
PG TREL, RHRRKENE R EEL e 4 2.0X2.0  7.0x6.0
SE ¥ Mean | 2.5X2.4 6.5%X5. 4

0cm Y T CTEET D7 7ay JICRE Lo Uk
DB L OBEIRILE, T 2) LR LTS - 7o

PLEOSKA 464 12 1 21 Hin 5 47 823 3 21 A ORIIC 7 HICA TR 5 8D L, B0,
S EREATIS 5 120 WM 1 EICKR 285970, 200 ROBET 2 SRR OHIE TIT ISV, WFOH
FRERIZEX 3 8D 5 160 K EELEETIT L - foo

(2) & B ¥ R

B O MRERIL Table 8 IK5% L,

COREIOABEEEOIH2 HO 12 A 21 BORETIE, IEHEEX, RERHK E 50 30% OF
FICHDBABTD bt FEMKTIRZOBRBOBTF~ORARAKICTTH, 111 H, 200
H42ATIRB% KD, ZOBRIBIBLALLBOBEFLHOBABED OGND XHICE 5T, HERT
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Table 8, +TIBOBEELEFLSD R therryanum ORHER (%)
Detection percentage of R. therryanum from the seed in frozen
and unfrozen soils (%)

jigﬁ&\\JyﬁD@BTEL>mMIIUI 24/ | 8/ | 21/ | 6 /I | 21/II
B b= X Frozen 28.5 48.0 82,0 76,0 88,0 85,0 79.0

KR #E # X Unfrozen 34.5 79.0 91.5 97.0 97.0 | 100.0 { 100.0
——— m&E Frozen i, REEXICHNEOETF~DRARIZDREL
A *“f”mm" REAIRIZ 7 1 C 90% M EDBAICIE 155755 -

» 1o

Sl | ETOmAES Fig 1 0Lk O FRMKTH,
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TabIeQ.%%ﬁ%ﬁ%%

Results of viability test of seeds

B OB B # #g R B B B 4 i BEEER %
Locality of Number of seed Viable embryo Percentage of
R. therryanum tested tested ¥ seed viability

& F Bl Kotanbetsu 380 219 57,6
B . 4# Misumai 380 0 : 0

i M Ikeda 400 33 ' 8.3
Y ¥ % & F+ 4 Shishamonai 400 122 30. 5
# & Check 395 248 62.8

Tgblelo. ELABRAERER

Results of seeding test

B OB B &% B I A& ¥ Number of seedlings
Locality of
R. therryanum tested Pot, No. 1 2 3 4 5 :l\aeair—?

& 7 Kotanbetsu 11 - 19 15 1 30 17
= % Misumai 0 0 0 0 0 0
it A Ikeda 3 2 5 1 1 2
¥ ¥ » & F A4 Shishamonai 23 20 21 26 24 23
% # T Check 94 62 87 99 102 89
2) HREEZE

B DAYBERIRIS 200 g DICDN T TS » 7o, SEHEEX &b 2 7 20 HOBEAT 100% R. ther-
ryanum OWHZE R, MEBEX TR, 200055 9K » 5 R therryanum HSHHI NIz,

T ORFBIERRIL, Table 9 IWRTEBD T, MEETIE62.8% DRAMELR - T 3D
U, &8l Y e ®F A OBEBERE LS DX 57.6, 30.5% &00RAFEMET L, MHOERS. 3
LI, WMEOEHTRELILNELEL, TTKEKLTLE TV,

DEIC, BRUABREOKIE L, Table 10ICRT B0 T, WEET 14T 80 KDL A R
DKL, HEER TR, vvreS4, HABOMT 2, 17RELEL, MEOETE2E, BED
BT 1IAROELSEh -7,

ULORERP S R therryanum OOFNOEED + F= Y EFICE LTREREE LT3,

U LT b OABRBRORE, 2 20 HOKATE ORIS 10S0BAKER b, HHk
EORRTRREORMTIREAIERO0, RILAK0 LBRVEERES Sbd—F, &M, vvver
A DERZFEFRETRHTD OREEEERL, RIAKTSH 2BEORIHSES - 720

ZDE &, R therryanum OEROPIC + PV BFENTHEBICEREDS 5 ¢ &H00IE Lo

R IRARIC X 28 ERHERROREIC SN T, SHEERICT 2BRIC OO THEEL, &Rtk
IWRIEEDZEBNL U2 LT E2|E LT B,

BRE I -2 DERICBOTS, arBMOYy v EF+4 TR, R therryanum i3 - THEF I LTHL
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LOTLEDOTR, YYyEFA D5 HWKOBA, a7 OEAICE 2300, THEBRSHATE
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Z0%k, BE I-3IKBT, AROBTICNY ZRERRES F LB sEE L0 Bal, Rl
SERAEDBAICILATRS N E & 2T BTz '

I oI, RHEROFBRERICK ZFEFELOZENTD SN
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FRRAITIS - 70

DR B FBE
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[-4 DRI P LI DD ELRAUTH 20 < DHEXEMAFIMC 5T 7 m v 7iTbY, HXEE
HIKE A S 20cm #iD T THRE Utco RIE LIcskld, HEES0% 07 VEFELEPTEEY, BRI47
F£12 A1 B0 3EEN O, B S0mm OHFHERXF o - TEE 572,
SAIREENL 10 ARpEE BSEE T 10°C, #%¥Eh 5 11 B B 5°C, THIE TR 2~4°C Th - %o
12 BRAEAF 0 —~VTEB s /cfctd, 2~4°CTRB LI, 47H12H 13 B 10cm OBENHY,
BEIC 5 fctcd, FEAAFo—VE2RTFTLUTETHELEE 7o LU, 12H 19 H, 20 BICRESIE
2 —7°C, —8°Cltizh, BOWENLIIh - Teletd, SBNIBHEE L, BREX1 ARETToI%, 1A
30 RICSEAICRIE U, DIREBRIET T TREHICR - oo

DIk DskE 47410 H 23BEH 5, 484FE4 A2 AOMICIBICHY T58F DML, R therryanum
DAL, 28kFTDEF 200 RICONTT v F kv 3 ¥ 20 £5HKiC 5 HRRIEIC X 3k L, 50RO
T80% 7 va—w, 0.1% FFRICXZ 2BOREBREIC K - TITE » 7oo BRI 300ppm X P LT b=
4 v vinE® PDA b B, 5°C OEETH 40 BREfTARY, MBI UL R therryanum D2 o=
—"hE R o

FEIEETEIL, 38K 400 R OBFICOWVT, BILEIL K - THE - 720

2) WREEE

R. therryanum OSEEERE, BT ORFEERRL Fig. 2 ITRY,
HOSMERE, 7V Frv VECIIBFREREOES, T3 OU0%20 BD O 1 EREET 15
BORIESED BN, ORI 20 B LOFETRHEOMERB IR A IKE D, BROBFELH 20,
F & DU 181 HDOFETIIN 0% OBRIBRL I o fce Tva—iv, FRICLZERERETH, 418
WDOEET R therryanum 55 BN, FO®RIT VF v VERLZ2HSERIUERT, K
SN AESEML, BRHAE T 60% ORMELLT -/, CO2 ODFEFORERERICL 55
BERERORN, Toa—w, ARCIZEA0HN, XDELETAS>TO IR ETRESREDOD
EEZ BN,

BFORFEERERIL, TEOURIU ADOLTHEILR 13 AT TR 5% DRERER - TV,
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°l
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° E
50 Hioo .
@ | g £ AL 2R ORER
> £ Black dot : Seed viability
%ot F80 L R ORI
e 70 B (FYFARVIY)
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E ‘7%: W *": " Detection percentage
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S0t F40 S SR BRI
L3 £ (Fwva—n, R
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Days after sowing

Fig. 2 R. therryanum EWO LR EREROWHED
Percentages of R. therryanum detected and reduction of seed
germination.

FEOUJHRTBADIZA 20 AETRIEBBKBLEMET LT, H30% K -Te TDRBBRLICETL
T, RO ABHE4H 2 BICITH 13% 1T75 - 72,

1-3T R therryanum ZHEL, TERBEHERICEE LAEE, HOBRERZLMCTE L B50, #
ERIIFER0 B2RBT 2E TR HFVRFET, TORZMUETT 5 LEB~N I, TOH
ROBNI, [-3TREEZEELLCELE, AHOBRBHEOENTS 2, 1-3 ORREIFEL12 A
THY, RREAGY S8 0°CicfRo7es, AHEIE T Fe Yy BFORKTERHICHHET, 1010
WITEE Ulclc®d, BEREBBRIE KD EBREDLNS, T1bb, BFICEA Ui R therryanum 753,
0°C THRESBBUELHBET ORAMEOETIC 80 AEE Lichs, 10°C TREBFIEFRILIH, K40
BHTETS L DEEZ BN,

PlEOHERP 5, WRICET LIETFICKT 3 R therryanum DA, REFRE T 0RO
BUEB EMHBAL,

I BFoREICESET 3K

I-1. b = VEFORKERE

PO R OREWDS CLiCE-T, SALBTOEIZSHERTE T, 20 LHEEED
) BRENOBEOLERTELELBCEABNTNE, F FoYIRDNTH, BKLAREDBELE
HWrd 215 L7120 5 2 hEKRE Ui,

D % B K OB

A—EMOETZ 1T 2 EIL I, - TREERZRY, ZN00HTF4E 1T OREDERFK L
TEY »—LiCe, 25°C OEERBICONI, UBCLIKEDBL, 1T —Ya VN5 YT
EIZRPY, RHFRCBOTho9REHT E TORKGBEEET OKEERIICRY 72,
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Fig. 3 % 7K HH i

Water absorption curve.

Ordinates : Water absorption (ratio to original weight) Abscissae : Days after bedding

Table 11. KO FIE & BlEFE

Average and standard deviation of water absorption

\E% Weight 9mg 10mg 11 mg 12mg l4mg
ﬁ%@?{\ X o X o X o X T X o
5 0.89] 0.19| 0.88| 0.15| 0.64| 0.01 | 0,61 | 0.24| 0.69| 0.09
10 1,00 | 0.10| 0.98| 0.17] 0.78| 0.09| 0.76 | 0.19| 0.71| 0.07
15 0.96 | 0.07| 0.98| 0.21 | 0.76| 0.06| 0.73| 0.16 | 0.79 | 0.01
20 0.96 | 0.17| 0.93| 0.15] 0.73| 0.01| 0.69| 0.21| 0.81] 0.16
25 0.95| 0.23| 1.02| 0.12 0.86| 0.19
30 - 0.89 0.16
FOF OE @ 1,00 | 0.01} 1.02| 0.17| 0.96| 0.09| 0.98| 0.03| 0.91| 0.03
Before germination

X : SEHfE Average o : [EHE[E2E Standard deviation

e BUBIETLERBIOS Bl & ORUKLOBERESE, VHEERYT L Tablel1 DEBDTH B,
FETYDBATH, BERDILRF, sJuwy, 7Th<YORKEEERL XD IKEKEREIC 3 B
bbb ot, THbb, F1BRIIEKREL1~2 AHTABMICEISET., F206BRIHE L,
7eMP 5 DD, FLBELAEEIR, F3OBRBESILUVAICHET, X5IC9mg, 10mg O/H
XVFET O 2 B OBKHI 0.8~1.0, 11mg Y EOKRKEWVEFTO.6~0.8 &5 2 BEOTIKIICE
WHHLNDE, LU 1lmg PEODDIDVTIE, FBANKIIEL - THHE 2 BB OBk K&
WORA SN, BEICEND 2T E, GiRHs i 58 3 BRICA 2 OB OTKLZ TR 1.0,
X5 YIEMNAMEETRT BEEOBALIZ, 1.01~1.50 ETOMICEIE 3 b otc, 2D &
»o, 1HHLDDOEREN lmg ZETHENE, TRk TRFOBBEUM T IEELLTD ST Ehb
oo
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I-2. MERICEhMIEFORKEE
1fid7- 0 OEEM 11mg BEOSDEERTIE, KL THFORBEHNTELNTEET

E b5 cDT, DEQEBRETIN -1
D £ B F B
FEME—T 1 M7 D OEEA1Img P LOBTFEREY, 1M OEEMEL b O30E7 VT
FASEAE - TONTze BHOBFR—RICE 5154, ChELBERBEERERD b Fv Y ATHAD
Ao BRER &, HFENEK I 10 A FAREE L, HIKERUHRTH A NBECHE U,
B—EEREC L ICHRERK XD 443 (120K) TOBHIVEYHL (COBE 4 FOERBRNTILE
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L~

L
F

Ay
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Fig. 4 TEWHERN

357 Be
Soil Profile
Soil type : Be

TRLLEZ XS ICEE LK), Z0BukibE LR $oRy MRS

ICET O BIGERR & W 44~45 4, BT 45~46 S0 2 KEIMICH 7Y

FE U

Br2EELL P FeY ATHKIE BR7EEROSDT, -0

2, MR N FevoBETEBbh, ey OREIHREINDU

AR ORIETH 3o RO Fig. 4 0T &L, WD

BOoXDEEDTH 3o
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BJE:17cm, K#E (10YR7/3), A®EL, Bt 7-9REE B 8 &S
CE:20em<, %% (10 YR8/A), ARELL, EiEt, B, BE, HHKDHY
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20
16k
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IRy
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Fig. 5 2 % © % K #i #&

Water absorption curve.

Ordinates : Water absorption (ratio to original weight)
Abscissae : Date of sampling
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Table 12. HEBHE 3 OBBICEAILES
Rate of the seeds could reach the germination stage
by the time snow melted

\\\\\ BIA g 4 21 5. 6
(A) (B) (A) (B)

: B B
A W A >
N gt FEDIRC ) o Jemti | B2 OPRE | L,
#5 Number Ny ‘>~ | Number - >
moE X ' of seeq | Seeds could (%) | of seeq | Seeds could (%)
tested reach the tested reach the
germination germination
Ao [ * ‘
A, horizon removed 118 17 14 13 17 15
i B
Non treatment 120 10 8, 119 5 4
*1 Date of sampling *2 Seedbed treatment

%o
sok Ao BIR# Ao horizon removed
MIBE treatment layer .

Y Az g — Fig. 6 HuRMBEBIBALR 1K
B e T EER (EE D)
20—t L . L : The variation of soil moisture
8or RUE Non treatment content with soil horizon and

——-—\\ R
sof S~ _sF Se— seedbed treatment.

. e {T/_,/""ﬂ RN Ordinate : Moisture content
wl ~ s Az (weight %)
[ I SIomih e T Abscissae : Date of sampling
“ R

ol 0 A ; A \ A

4 5 5 6 7 8 9 10 A

28 13 26 26 30 26 30 28 8

RIEFTAED 1R T DOBKLIE, 46~46F%2PICE 2L, - L bREEERFETO.35 -
EHNEVEOTO.13EB5E0NH -7, OEFEFTHHETCHETSLE, Fig. 5 0LBDTH 5,
U~45 4, 5~46 L b BLZHE L B2, BIORFBELRL TN L. HERICEWOTIIMMIEX
EDREAERMUBKIEERL, CZETRALKIBRFANDOBEEE T BC EMBDPD. HE
#%9 Ikt 1.00 2 C 2T HRFOBRIZIND T 248, HEROHBEICLL > TREEEELS,
& ITHIRBELERICB VO TE LW, 44~45 EDBFAE, A BRERKIZARNETRICHE 3 OBEALE
ATEDS, HIREERKBROZEL 5 THEL VEL, BRIICTIIEERHO 30% »% 3 0BER
ICHEATE o 45~46 EEDHBR, BRIEFIC B 2 NEKFERRED 5 b 5 3 OBRIC EAK He%
Table 12 i€T/RT, ,

DEC, BFECEY IMLEXDBMANLEKTEEEOFEHENEAH S E, Fig.6 DCTEL, A
BRERCRLEBE Az BXUBRETORSEFENTTOMEMICH 545, MMEKITAE (L, F@E
LUE LR TORSGEROEHEAIATTTE B0 B0 5 A FALBHSE L KA RBREICS 51T
PhHo5T, FESIUV A BUTORBRZNMZIERSBEMMNE N, COCEF AJBEARBEDK
DOBITHRERETH I EARTEDEEDONS, 2D Epb, RERESKEET 2 LIS,
THbo
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I-3. b ReVEFOEE L REF
REOBRBICA DD LETR, ENOVDOHBEILEDL LVFAONEZDLAEDEDHERL-T

WET Lo

D 2 B FE
BRECTHAERBREERI D GBI L b Fo Y OETF%:, 1 BRKHER 0°C @1&?&&%&&}2% 3
BTV, ARVERFIRLET B Y »— VicH~25°C OEERICONI, ABHICERICEHNDMIT
SYMBHED 2D OP, PRBAMEER LD DIRE, WAVWADORFEMICS 3 EDERAT

Table 13. Bk U7z & + DRl & F3F
Germination by the dried seed during germination

\ PR B ¥ 4 H days 5 H days 6 H days 7 H days
G/\ YH| 7YY Gj\ VA 7YY G/\ YR Gj\ YA HY
Bk M \\\ elggil:ive Rot el;llz‘iive Rot el;lrgiive Rot ernrgiltive Rot
0.41 ~ 0.50 3 0 — — 1 0 —_— —
0.51 ~ 0.60 3 0 4 1 2 1 1 0
0.61 ~ 0.70 7 2 1 0 4 2 1 2
0.71 ~ 0.80 14 2 11 3 5 4 4 0
. 0.81 ~ 0.90 19 8 18 6 18 6 6 7
0.91 ~ 1.00 27 5 15 4 17 6 9 8
1.01 ~ 1.10 25 3 22 6 13 8 14 8
1.11 ~ 1.20 19 5 14 9 21 14 5 7
1.21 ~ 1,30 21 7 15 8 10 18 5 6
1.31 ~ 1.40 9 2 5 4 11 8 3 8
1,41 ~ 1,50 16 6 7 6 13 10 3 10
1.51 ~ 1,60 3 0 2 2 4 4 0 S
1.61 ~ 1,70 8 3 2 0 4 3 0 2
1.71 ~ 1,80 6 0 4 1 4 1 — —
1.81 ~ 1.90 1 1 2 0 1 1 0 1
1.91 ~ 2,00 1 1 1 2 0 1 — —_
2.01 ~ 2 2 — —_ 2 5 0 2

*1 Days in desiccation

o
100

|

%2 Ratio of water absorption

% 2
40
w0}
O 1 1

051
$
100

Fig.

Germination by the dried seed of Todo-fir

7

BN te

BK Ut & 4 Dk & F3F

during germination.

Ordinates : Germination percentage

Abscissae : Water absortion (ratio to original weight)

TR OBk ERD 2. ChEMBRT
BREBEE0BICRE LT v — 2 —
iC4H, 5H, 6H, 7HHELELTE
MU, WEBHOEXZ 1R ORD, 5
ez URFRRICA 25°C THRIFRRE
T o dce BT HIT TIRGIBERE LT
WIETFE, BUKEBELTRiL DR
730, FHULRE LBss Z 2 &
SEFFLE Ul 38, ERICHLED
D, BHAKRE 2 BRINICHKE~DH
BEELHRD D DEHER LI,

2 K B ¥ R
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ERROBTOEIRAE AP D ST, BKkT 2 EI0KHERIITICE 2 & ORI D40
~B0% b D 120 WANAIBBKIENCED Uicdh & 57 URFRICBNT, RFELLBTFEE -8
T OR % Table 13 IK/RT . TNERKE0.50~1.00, 1.01~1.50, 1.51~2.00, 2.00~ DT
o> THH L BT OBAERICRTE Fig. 7 050 THE. 4 FIIETRMIAIE L3 563 4
PROEATOZREDOSD T, SlhkUkEESL2EREKS0D T W5 URELEEDZ, L
USH, 68, 7THLMEAMMBRAMIICONAEAFT ZEHANELLD, REBEATOIHDREZ
PEMETFRELY. £, 7 ABETRIEKK 1.51 Pl EOSBASHELBRD T b, HRE
DETHER U 72,0

M4 % &

%%Kﬁﬂﬂkﬁ?®&mﬁﬁéﬁﬁbkAI%ﬁ%@ﬁﬁKhU%ﬁMTm BERESR 12 A
MK, 46 FIXESH 18 FREITHKER DI 3mm &0 L), HEROEBRZILERTIREIC
BLBBERTHD, LI, BFOERREOBONELEOKKEOERENE LI Lid Fig. 6 TRL
fodk DI, ZCRBPNTOAETFIBORZFIELINTVEZZERPLHLTH S, THbbL, EEHR
WERENRBICB LN LEFORKLOAMIIETE, TRICLEBDEZEIONE, Lich->T, BEFH
HIEFENOBBELEATVEELATIOHRICH I L, BFOIRELRVIET D bICFEESEZHEELD
CUTES, ME~DBREOES ¢ B TREANEEEL . 513 EEbN 5.

E & &

HEEOIRAEHICBY MPHOREFEROFEMEZMNT 2ICH20, £ F=Vit20T, W
BEBE 2 DL B-TOBIREOEBAE VI, LAKBTFORFLEERNFTHIEE, BF
&V F KB EERICRHEITIE -0 ZDNIERE2EDEBDTH 5,

(1) HMEKFEBEINLF FeyETR, RFEDIMCEZITTITEECE» N, BRI 2546
DEVC BT Lo ‘
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fROE B
Explanation of plate
Plate 1.
B, FEREMLICBY 2825 0RE (78E1K)

Comparison of mycelial growth of the fungus between frozen (A) and unfrozen (B)} potato

sucrose agar (after 78 days).

TEOHME, RS inoculum 2 5HER AL O HiPH

The average radius from the inoculated point that seed did not germinate in frozen (C)

and unfrozen (D) soils.
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Effect of Soil Fungi and Drought on the Germination
of Todo-fir Seed

Keita Havasmi® and Katsuaki Enxpo®

Summary

The research was conducted as a joint study at the Hokkaido Branch, Government Forest
Experiment Station for 5 years (1968~1972). 1t is part of a study of the relationships
between clear cutting and shelterwood cutting systems in hatural forests of Todo-fir (Abies
sachalinensis Mast.) and Ezo-spruce (Picea jezoensis Carr.).

Three phases of natural regeneration of Todo-fir are being' studied : 1) seed germination,
2) seedling establishment and survival, and 3) subsequent growth. In this paper, only results
from the study of the effect of fungi and drought on the germination of Todo-fir seed are
reported.

1. Todo-fir seed were sown in test plots and the fungi causing decay of seed were isolated
and identified. Rhacodium therryanum Truvem. and some soil fungi were isolated from each
test plot. Pots of sterilized soil were inoculated with the five most frequently isolated fungi
and seed of Todo-fir were sown in the inoculated soil. The seed sown in the soil inoculated
with R. therryanum and Rhizoctonia sp. did not germinate. These fungi were re-isolated from
decayed seed (Table 1).

2. We studied the decay of Todo-fir seed by fungi in test plots in the natural forest. At
the same time the effects of the type of forest floor and the application of fungicides on seed
germination were observed in each test plot.

a) Percentage of germinating seed in the sasa-bamboo type forest floor was increased by the
application of fungicides, but no differences were observed at the Shishamonai test plot of a
moss-type forest floor (Table 2).

b) In the Shishamonal test plot, R. therryanum was isolated less frequently than in the
other test plots (Table 3).

¢) Results from seed germination in all test plots showed that germination increased with
the application of fungicides (Table 4).

3. Mycelial growth of R. therryanum on frozenk and unfrozen potato sucrose agar (PSA)
and potted soil was compared. Radial growth of the mycelium was greater on unfrozen PSA
and soil than on the frozen.

4. We inoculated pots of soil at the center of the pot with R. therryanum. Todo-fir seed
were sown in these pots. One-half of the pots were frozen and the other half remained
unfrozen. We surveyed the percentages of infected seed and seed viability at 20-day intervals.

a) Percentage of infected seed was higher in unfrozen soil than in the frozen soil, and seed
viability was lower in the unfrozen soil than in the frozen.

5. Rhacodium therryanum was isolated from Todo-fir seed that had been placed in the soil
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of several natural stands in Hokkaido. The respective isolates exhibited a difference in
pathogenicity to Todo-fir seed (Table 9 and 10).

6. Results from the experiments with potted soil from natural stands showed that
R. therryanum penetrated Todo-fir seed in the pots after 20 days at 10°C and began to inhibit
germination after 40 days (Fig. 2).

7. From our results, we conclude that one of the most important factors inhibiting ger-
" mination of Todo-fir seed under snow is the attack by R. therryanum. The activity of the
fungus is accelerated in unfrozen soils of natural stands.

8. During the process of germination of seed after snow had melted in the spring time,
the dried surface of the forest floor greatly affected the germination. This fact was proved
by the process of germination of seed, which indicated a relationship with the seasonal
changes of soil moisture content and water absorption curve for each seedbed treatment
(Fig. 5, 6, 7).
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