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Studies on a Canker Disease of Todo-fir (Abies sachalinensis Mast.)

caused by Trichoscyphella calycina (Scuum. ex Fr.) NanwreLor
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A9 RIIATRHFAHOFL% Dasyscypha calisifiormis (Win. ) Renst #2& Trichoscyphella calycina
(Schum. ex Fr.) Nawseeror E§T2DONEYTH LD DO, RFR X IR ATBULA, AW
ARE QLT WEFML S T RERBEFIHEEC OV TIRIZZA LN TG
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Table 1. RAEHD SIRIELINTEREOTO 5D
Dimensions of asci and ascospores of

w4 T ] & A M k&
. Localities Host Year when planted
I
* 15 i ™ boF oY 1963
Campus of the Branch Station Abies sachalinensis
¥ p # ,
- Tomakomai ’ 1963
%3 T ,
Muroran § 1961
% s 1y ,
Yachiyama ’ 1962
% 1 )
Hiyama ” 1962
2F 11 L
Nodaoi “ 1961
£ 4
' Imagane ” 1962
VAN = ,
Yakumo ! 1961
VN 5
Taisetsu = i 1961
i it
Shibetsu ” 1963
i ™
Wakkanai ” 1962
Teshio . ” 1963
& [ i
Hamatonbetsu i 1962
f % e noo5 =y 1962
Nakashibetsu Larix leptolepis
¥ OB, F A R % " B
Otoineppu Ables sachalinensis Natural forest
{7 3] %z Y X % }
Kutchyan Natural forest
L 3 B | 5
Kuromatsunai Hedge of wind break
il Fiie 2 b —- F =y
Yamahe Pinus strobus 1961
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T. calycina collected at various plantations and natural forests in Hokkaido

Oct., '69

42,5~50.0X4.3~5.0

5.0~6.3X2.5~3.3

NN T Fo oy @ &
Date of collection Ascl " Ascospores n Paraphyses n
) , 43.0~70.0X 3.3~5.0 4,5~7.5%X2.0~3.3
Apr., 64 (52. 1% 4. 2) (6.2X2.7)

Sep., 64 46, 3~60.0X 3.8~5.0 3.8~6.0X2,5~2.9 40,8~78,2X1.9~3. 1
June, ‘64 48,0~53.0X 4.0~5,0 5.3~7.5%2.3~3.3 58,0~73.0X 1,5~2,8
e (49.0X%4.6) (6.4%2.9) (62.3%X2.1)
Oct.. '67 43.0~55,0X 3.8~5.0 5.0~6,8X2,5~3.3 60. 0~80.0X 2.5~3. 8
- (49.0X 2. 8) (5.8x2.8) (65.0X2.8)
Oct.. ‘67 45,0~55.0X 4, 3~5, 3 5.0~7.0X 2.5~4.0 53.0~70.0% 2, 0~3.0
- (48.5X4.8) (6.2x3.2) (61,0X2, 4)
Oct.. 67 43.0~62.0%3.8~6.3 6.3~7.5X2,5~3.8 53,0~70.0X 2.3~3.0
» (54.0%5.5) (6.5%3.0) (58.0X2.8)
Oct.. ‘67 45,0~53.0X 4,.0~5,3 5,5~7.5X2.5~3.8 58.0~68.0X1,3~3.5
- (47.0X4.8) (6.5%3.0) (61.3X2.0)
Oct.. 67 43,0~55,0X 4, 3~5.8 5.0~7.0%X2,5~3.5 55,0~68.0X 1. 3~2.5
(47.8%4.8) (5.8X2.8) (61.0X1.7)
Oct.. '67 45,0~53.0% 4. 5~5,0 4,5~7.0X 2.5~4.3 53.0~65,0X 1, 5~2.5
(48.3%X4.9) (6.3x3.3) (59.3x2.1)

47.5~55.0X 4, 5~5, 5.0~7,0X2,5~3,8
Jun., '68 (51.1X5.0) (5.8X3.0)
, 42,5~52.5X 4.3~5.0 5.5~7.0X2.8~3.8
Jul.. 68 (£7.3X4.7) (6.3X3.1)
Jul., ‘68 45.0~50,0%X 4,5~5.3 5.0~7.5X2.5~3.8
- (52.9%X4.9) (6.2X3.0)
Jul,, 68 45,0~53.0X 4.8~6,3 5.3~7.0X2.8~4.0
” (50.8%5.2) (6.1X3.2)
lul. 69 42,3~50,0% 3,8-~35.0 5.0~6.3X2.5~3.0 50, 0~67.5X 2.0
A (47.5X 4.6) (5.9%2.7) (39.0x2,0)
, ~ 5~5 L0~7. .5~3,
Sep., '69 40, 0~50,0%3.5~5.0 5.0~7.5X2,5~3,0
~5 ~ ~7.5 53~3. 3. 0~78. .
Sep., '69 42,5~52,5X4.3~5.0 4,5~7.5X2.5~3.0 43.0~78.4%X2.0
Sep., '69 42.5~50,0% 3. 3~5.0 5.0~6.5X2.5~3.0 37.5~65.0X2.0
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BEBHIT 2HY ot & HITIKALT, 1 mmiE

O 0 OWENT 2. TREDHEZETELLTH 2, B
{i31~3mm<Tebp3 (Plate1, B),

0 0 KPR T2 D O RS R S

B, RIZAERINEAE Trichoscyphella calycina (Scuum.

ex FFr.) Nawnrewor & L7,

BB S HNEPR AT U TR 5 5 SRt i
FDEERIT, Fig, 1 XU Table 1 DE5HT, ¢h
SO EBIDZNLERETHE, EbBTEL—
b 2L MV RO, FTubb=h AT
Fig. 1 SEMOFO 5 5 & CTOSMT  ~v (i, pBEEme. 2io—7 vy (G

Tricoscyphella calycina (Scuum. ex )
Fr) Naxwrsior on Todo-fir(Abies ~ MITERATTEN) poRE SR TIHKOMEMS,
sachalinensis Mast.). ThBE R —K L, B, AMZRAIROL 4
a: Asci and paraphyses,

Bt ORI K » TEIHFEIWMNET 55, R

10, u

b: Ascospores. 5,
FLERRAEOZIN TR,

2. RRELEESHBOSH

30

AFWEHONMIZ, Fig. 2 KLY ENB LD TIHESAHICB I AT A, Lk L, AEDATH
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@G
Distribution of the
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calycina (ScuuM. ex
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p locality of test plot.
7 %A S

N

\ T Muroran test plot

‘o O

/\\/ 0 20 40 ¢ &M
SN

TN



[94]
I
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i, BB OHBEENT, MR TBOBEICTEAZIEKRLTO S, BHIE, B4 4 OLIRTHEL
VIR &I TERSS OB 2L 055,

ARICEABELI T oHMOoN TN B ER S, ST RS 67 PRBE (GEAHR), UEEEHE
328 HRBE, WANCERGE, RIMRERE, SLERENENH 50, JGENeNINCAE LTINS
5HBLEICHINNLENZ S, bBEHA, LEUAOEKIIT & 2503 58E L TR 558, £
BT, SEL UTIRMTH B LHTI, UH, AFRISHBI0ELT O tkRicEE LT 5 S
Ebh, AFHDHYMD12LEZ LN S,

3. FEEOHIBNME

3—L. FOSRFOHE - BFLREL OBEE

HE—1

AR ) INTER AR LiAdr, 2D 7 2SN O S —FiRk D S IR LR L a T 05 kil H o
T, 33AHmBRC6 0RO L FEEDORWAE Table 2 1WRT .

RiCHONBERY, AFHEEOKN « BEORIEORIRILE < OB 0~25°C DHEIKHD,
S0°CTIIIM LTHIEHET, Ml « TEFICRITUWHEE L 156~20°CTH » 72 (Plate 1, C~F),

Kr—2

[MER78 5252 Van Tieuem cell i B0 TiTi %,

W LI FO S BEREEH AP TROTRTFRERESD, 0°~35°C £TH°C $XAHTHANR
TAMN, 24T ORFFE Fig. 3ICRT, RICRENB X2, TOI T 0~30°C ORIATH
U, 15°CHHETH » & bAFENFL, 3B5°CTRE- L RELE -,

Table 2. T3 KT O - 53 L REOWH
Effect of temperatures upon discharge and germination of ascospores of 7. calycina

iiE Temperature (°C) ‘ I
\""?(N 0~2 5 10 15 20 25 30 33
— e o | B A _
W . L =@ | =) [+ | +(H) +(+)’+(+) =(x) | - (=)
'“D,lﬂ ® I E R ES IO R A CO RS CONEICORIEIEDE IR ED]

oo gl —@) | —@) |2 |+ [+ [+ | £ | =(=)

| ¢ |—@ @ |+ [+ [+ [+ | 2@ | -

o s ok 3 V@ [ —an [ —an [#an Taan [ #an | - T -
BER T o | S| —G -G HED [ [ | () | =)
crmination 3= | =G | =GP |G | HED | HaED = | =)
|6 [ = |00 | —an | Hdn | #dD | HUD | - | =)

EEIZ3IR®E, A () 26 HEDE Left column shows the results after 3 days, and ri‘ght.column
( ) shows those after i days. . .

Mo W SRR 4 ARTHhYD Discharge was recognized with naked eye.

Discharge + iR ETANIHDA S Discharge was recognized by microscopic observation.
—thEahi L No ascospores discharged.

5% 3 R H:E2bDTELRF Ascospores germinated very abundantly.

Germination -+ : X P Ascospores germinated abundantly.
+ thTMRRIF Ascospores germinated scarcely.

PEERL Ascospores did not germinate.
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2'80 80
*
7 % 60} eof
2= B 40 s}
(f)?:;
g 20. 20- A
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B E TemperatureC'C) B B Temperature(°C)
Fig. 3 FRBEOFOSIRFORFLRAEL OEGK
Effect of temperatures upon germination of ascospores of 7. calycina.
Table 3. FOSMHFOMMKBLITHREEOXS
Effect of relative humidity upon discharge of ascospores of T. calycina
B [ Time passed (hr)] 24 48 100
BB No. ,
Relative humidity (%) ! ’ 2 | 3 ! ‘ 2 ‘ 8 \ 2 |
100 w e |+ w !
98 -l - - -1 -1 -=-1="=
o B
92 -l -y =1 =1 =1-=-1-1-
: S S

+ : Ascospores discharged very abundantly,
— : No ascospores discharged.

3—2.
EBH

REOBMBEEREEAVCTHREELRAN L 7 vr— 4 —2HEL, 20°C OERBITANT:,
BORF4 P75 20MEMIT/INREZR3E%, EORZ74 F/ 7 20T whRic, XBMATHREL
7o, TABKIRLEFOI|ET L) VTR, BELFEELLFTVy—42—1ZAh, Tllozxs4

+ : Ascospores discharged abundantly,

FOSRFOMY « 5 & BIRRE L NRR

P77 ZACETFTUAFOIRFORFOFREL 100 KT THEL .

ERREE
#E12 Table3 iCREh 3 X5,

7o

BREE 100 BT IBMIT IR IcHS,
720 UL, TOBROERTCEFREE 100 XD b & TIRUEE®RIZHE « BFEOLZ 22 &BHELH O

FEFRHSNED -
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Table 4. BBLELAFOIR/PLOFOIRFOMM B LTRHF

Survival of apothecia after exposure to low temperatures

& i bl :: 4 c) 1% ik 7N o 38 3F 7N b
Low temperature treated; Discharge Germination
( ) time treated (hr) T 5T 3 T 3 3
- 5§ =+ 20
(5 @ |t - + -
— 10 —=+(20)
ERIREOTO > % o TTER | H # + ki #
Dried apothecia — 20 -+ 20 .
(s) (29) i 1 # +H + +
- 20 — " ! | .
Go TSy | o | o w W W
— 5 =>4+ 20
1 i +
tamkLrFoss | (D OO
Moistened apothecia () (22) it 1 it #
— 20 -+ 20
(o (24) 1 i t + + it

3—3. KRFFFEEOMHERME
ERFH®
HRMERI XM THRALL TELF Fo Y ORE@ LICTE LT O IRE b B .
FOHSMOBEAE LIcEBRE 3cmizyly, thZnou ot 2fs SiliEREOEERICAN .
ZOBA, BRULALFOIVOOVTHEUWOHEE, FOSB/ITFFRKIBELUDEDNE %2 b 5 0
7o
INSOWDEE—EHBRED L, SRICUEMKELLER, FOIRE M KIZE TR &
zbhng, BREFELAE Ye— L OLXLIZT7 1) Y TRODH, 20°COEUBRICAN, FOIFD
RLERFE 3 HEE L,
KRR
#842 Tabled IRENA &2, REUABNOZ0 S5 B OGE CIFEE {, BihSEE —20°Cik
24BEM, S SREHBE LV OBRBETOFALE XSRS 2 LasEd v ohic,

0P 40B1& 5T
3 AfterdQ days 5 26H&
S0 S 40f After26 days
- 3 [
%z 230 1 230
> 93 3 43
02 n L
3520 . 55 20
R o P
H ¢ # 510 113%
fony’s {mmyg After 11 days
= N=] " " N 1 1
Sy 5 10 B 0 B 30 50 5 w0 & ¢ 5
B E Temperuture(C) 2 # Temperature(C)
Hedl s FEERL & 5 KIS Culture medium: SarTo’s soy agar.
£ RISEE NS HE R Left: Isolate from the campus.

1 EdRRALeE S M R Right: Isolate from Nakayama-toge.
Fig. 4 #%50RE LAREOHRE

Effect of temperature upon mycelial growth of T. calycina.
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3—4. BTIORBLAEELOME

ARFEECHER Uik, B3RS X CAREHRENA IR CREINAT O I fh o DZ
THEETHE. TRoEDOHLLY, YeHf eBRMNEHACTR MY IMTHEL, 20028082
3 /NFTEWA S PR D YL L THriE O EIZ (RS, —ERSRMBICT 5 O 2 Fiu D E
ELf. COBEDRIEIE 0~35°C &L, 1HERIT2EXMFYINMES B, WEHEEDLL
Va4 BEREMERERL & DEREREEL, 41/ 527 2DKRMNIRBHEEEDOEL
HICHIET SRR LN ANZ 2 BT, ZONMNORIEDETIER L.

.‘

EREEUL

HRRFIg 4 OREN D XD, AHOEE S ORIZE 0~25°COEHNTSH Hi1, 30°CLLETIIEK
BRI o, MilEs XUEEEE D 15°CHiEN D - L RFGUREER L, LML, KEO
MIFREDHTEEL, o b RIFRIS°CKIZENTE, 15 T3 5~4.5cmiglTH -7,

4. FRBEOKRE L BERE

A OWLEHL LR A H oML, S olZARMIEEALT 2 X5 BINZMD 00, HllEX
CHYE PARETA b ¥ B Bl AR L, 19659 6 A A o WA ER L7,

4—1. EEREHOERL L CRESE

FEdhofifiy Fig. 2 KRLALBDTH D, 20 1 DITHHEEHREBOTHE CKERER) T,
AN RN AN & G A S ALIZ O T8 B 43 /KBTI & E A A I THHETR Y 680 m DRIz
frits 5, LHERZOWAEHRCK 3 L, RSB EHRORDKA G20, TEEZIZYES

~id, AREIZANREENRT Bo 10850 —BRBHLEOBNGENA LB S B, KR4 THS, HE
WREAALSE L, LEEEPLELTRFO NS (, TMMHEIZEHHTT (L, 40K

BESE 2mffacdl, BB UABIIEOF Fey2IEL2, BERIGOBUPTHD
FRBENEED. MATHEB L TTLRER DT %, LNORROLHERTHS. WHMEEE
STHRF IR AN KAILE, 1961 SEHFED I F= Vil T, il 10° OFMATH S, 2055 25 m¥F
Table 5. i, HEGEHHREHOHE

Actual status of the damage caused by the

b £ 1 = W % K B oe7 4k |
Test plot Muroran District Forestry Office, 67
T E E T —_
i S‘Jir{rV'gecl E] H June 8, 1965 \ Novemter 2, 1965
. A
WX 5 )tltl b ifSk )R“I]t Y (%L)t 1 {'\: b %& ‘Ijzat:?’ p‘gfé)
y : - 7 umber o io per tota lumber o
Content of survey trees ' number of trees trees total tnumber of
. rees
2 VN
Healtﬁ;—' trees €0 42.9 17 : 12.1
# b8} VN
Diseased trees 73 52,1 9% 67.9
Boo# &
Dead trees 1 0.7 22 15.7
[T - D .
Dead trees 6 4.3 © 4.3
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¥ (F FevI40R) ZWELE L (Plate 2, A),

10 1 DIZWRELPRE 328 HRHET, EH O OMMNICHE LT 2 Wbl L 37 77 621
HF 2BRHPoMAEINATI2LEROL BV TH S, HHELISIIMEM R, —B5~6° oL S
ESEHAIGIRT, RSN SR LR RGN SE B & L BUER sk LT, dURs
i Im CREALD, HIRGARIF . RmiZ, 1957 FREED + VvV E8ILT, XS K 4.6 m, 2.
mMD3EMHATH S UFMTRENTEDORN L AT, HIKOKIESHTE, T774¥, MRAL
PIHEEDHEL ST TOIRRBEHRMTH 2. cDIBO 3P (HIAHNL 05) W70 KL S - TH
T Lt (Plate 2, B).

CDRBEMOD + Fevic—BETEMD, BR2E, 3EMICHA - THE, SHEHES FEom

L, I, KES, FEEOHEM, 138 (FELT A usrTYRT 75 av 20, E4 500
oK BHURYY) DfME T oMl L, BROBHOME, HRALEWALE.

4—2. BHEORELBRIKROES

Table 5 (31965 FOMMBEMDOBNRHAET LT TH S, ReoliohiELdi, RETE, HT
HoBJIUT, BUBRED - A HBAEAN2%CHD L, S 3155, RIS E NI ELIEH S
iz Lind, COMBARRITXTUALHICE 60T, FIMERELTED, AROIMETIO D
CLRETH > o Hoh 5. SRIMEOR AR, AHEOESX D QETARRFL (0, b
FTNIZLTHEERDMNE, IR S B ANBIT L hTH L Z EMRSNE,

Fig. 5 319654 55 01967 HE K E TOHERIL DS AT L e b0 TH 4. Al slohii& S
A S S RERSERAER L. T8, 1965FRNTHRA ARSI £ 72D, Diss L, 19674°
KICREEMADIZ LA L o 2. CONL ZIIC X 2RI L8, 1967 R &K il -
foo TOED UL, KEZBEOTE CICHET, 196740 fEMAYIRBE LT, GeAzBTliy
DHFIBOAITE LT,

COEIBHEOS obdiad, MENACHTTOMREIMEDHIBLTOBRGMBE 2.

1—3. BRIERHOHEEC L I HENIEE

canker in two test plots in 1965

Fﬁfa’.’&%"%a%lh

Eniwa District Forestry Office, 328
May 13, 1963 October 29, 1985 i #
v 1{ -
e R | EA@ | x| WE® emarks
ﬁxmber% Ratio per I?{meer %(f Ratio per
trees total number trees total number
of trees of trees
l
12¢ 71.2 103 58. 2
22 12. 4 40 22,6
WY AT H3A L piic & » T o &
8 4.5 13 7.3 HolLbbD,
T. calycina was probably the causc
of death.
21 11. ¢ 21 1.9 RBEEFRANHDO SO, A
No cause of death was recognized.
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7 Lid a0 BEA DALk 13 Lol OBE

Heaithy frec Diseased trec ‘535* [N 31312
Tealycia h:rus Ne cause of death
probably the casse  was recognized

7 o doatt 3
XV xE

1o

Su=

o-0-0-0-0"°
PRPNPE W

,,.
Total mmbzr of trees in the test plot

1565 o 67 165 eb 1967 1905 1906 1967
BGEHE o—o HREXE
Zewa Nuraran

Fig. 5 M, MEWEENICE T 3 ERHRROMER
Change of actual status of the damage caused by the canker in both
Muroran and Eniwa test plots.

Table 6. BREOREIZLS
Relationship between the damage

| WO FH K Esmﬂ:ﬂ
mea DlStrlCt Forestry Office, 328
i # il AT 3T 75
Test plot [ »Lw-ﬁit.(‘“éfﬁ(ﬁ‘lz) 2 VBB X
Test plot Aphi .
phides control plot
(Not controlled) adjacent to test plot
e A £ H 2|
Surveved in May 13, 1966
# * %
Total No. of trees surveyed 177 30
e & /N 5
Healthy trees 1z 2
% . bs} 7|< 19 1
Diseased trees
i i # (%)
Infection percent 10.7 3.3
5} B b4
WK 1 K No. of lesion 1.3 1.0
AR LAY D B
: %R (cm) :
Per orﬁe((ia]seased Length of lesion 2,7 3.0
M H O R E
Cercumference of lesmn‘ 0.59 0.50
SE 1y # W Mean tree height (cm) 90. 4 105.1
SERYAEHE Mean current growth (cm) 10,5 14. 4
W B & Rate of growth (%) 13,1 15.9
AFEIL L BH  No. of dead trees by the 18 0
B disease
M 4 4 Planted in 1957




P ETYRAL o RICHEYT AU GRES - BT — 11—

HEDES, BRIV RT T4y (Y Fovd4 775 LY Cinara todocola (Ixouve)) DFF
IR BWESRTRILZ LY, BEERETER) v AICXRRE BTN >T, 22T, WE
HEMCHET IBERKOFITRAEZWHEHEL, ANTRACTHENEFEDEDH LM -ORLIHH
PEIZE T 2PHRAATEL T, FEMHERE L.

TP, Table b KRENBEED, WETIET 7 7 4 VHAREIERRIUEL, RERITTH -
foo RIIEBOTH, BEMEIEMNEIES, RERAFT, OIFNLEERAAL  oTREC LS
DT WRGDH 5 EBMTEINIL. TDRIBUWEDH SO LA T HHNL, dEskits
TREL-TWAEXITIIH M, MHATHMES b FeYyA2FH LT, AEHELHRICLHT SN2
TREDZEINVEUMBMDO-THDIEITH 5.

4—4. TTITLIOFEENAL o REDRER

KEEEHRTIE, 777420853 D0L, HOKRPHOTH2ARIZTHE ot WEDES, 77
7 HYOFENRILEFLLOCERTTRON ., BETRIELLT IS oy 7O MBIREEF-TT 7
FAVERBLTVADTHRERL S >TRT 77 L VONEEALHERT 0T 2L, LXOHMKE
Fo%E L1 (Plate 2, C).,

Table 7 {%, METHCHE LS LHEMNB-7bON, KOBMETHAL 0 Hihh T eh

PO SPEMBLDIC, BAD FevoOiiBind
status and site conditions RLTHEDOTH D, Foh, 5tk
E W B M Fe6 K H 24, 10K L3EH25 T (Ll »TEKE

Muroran District Forestry Office, 67

Bl A I BT 5
M RE

BIEBIRIC) BHRA LIS 72 b DI80ARPITIAT
FE AR VE A D
Test plot

Bote, COMEMDLKLBFOLIBELOR
(SW slope) SEZ?gﬁﬁﬁmt FTANDBIE HRTHBE, TT5 A0
i, PALeIO—FREEZONS.
4—5. ReRE 77 7LD FEREOHK
140 30 K7 DLLE
BRKYOEFT, WBEEETEIATDL
DORELEZONT VS 22T, T7I4Y
DHLEM + Fe VI EDLI RETEBEL B LT
50.0 36.7 Tk, &K CBULTHEELL, o
M, KO BEEADOEIREE LT WeatnerLey!®

June 10, 1966

23 19

70 11

o . & > TRESHL, DT Bies® & hlikks
a1 %6 TICHT BRADIEH (BHEE) 2% 52T
0. 49 0. 46 D, 120 LE UTEMN L LEEHE (Rela-
6.0 —_ tive turgidity) &1 L.
18.0 26.3 ZDERIZ Table 8 iICRENB XD T, 4
5.5 581 K ORI KRR LD B HBIZAUE T b
st 0 BB AL

19€1
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Table 7. 775 £ v 0%4 (135 DAL o FHOEFR (EERTRRND)
Relationship between aphides parasite on the trunks and canker formation (Eniwa test plot)

5 A 13 8 M & 19 A 29 A #M #H
Surveyed in May 13, 1965 Surveyed in October 29, 1963
I T S
L N T N {Healtl;z trc«;s
e g Healthy trecs i I N . - i
a. 4 ¥ H b W|a 4 & » D
Parasitized by Cankered trees Parasitized by
the aphides P28 B *_ o the aphides
W WK s Healthy trees
Diseased trecs e 7 5
Cankered trees
! & K o)
i 4 Kogofo. Healthy trees
5 Healthy trees % y f“d K 3
b, 3% 4 Cankered trees 5o e
Parasifized by . b; 4o ok
the aphides f& 4 * 3 Not parasitized
P e % Ao Healthy trees
Discased trees R R N 3
Cankered trees
i i A q- e ¥
c. 4 3 WL iy & A gl Healthy trees 2 e Pa]]%s{?t‘sizg‘?l bzr
Not parasitized Healthy trees ; it i3 & 6 the aphides -
| Cankered trees b
: g & K
d 4 ® 4 L 4= A [ Heaithy trecs d. 4o % 4L
Not parasitized Healthy trees 80------ 2 15 & Not parasitized

_! Cankered trees H /

Table 8. {4k s b F= vt a7 7 75 KDOBIE KRG O
Comparison of water content in bark expressed by relative turgidity between
parasitized trees by aphides (Cinara todocola) end healthy trees

W= ) I I AT Y RO
. Relative turgidity
Date of Localities where samples Age of & A A T %
examination were taken stand : Heaithy\ Parasitizé(\i
R e
May 14, 1966 TUEE R E 328 K 9 ' 85.2 76.2
Eniwa Dist. For. Office, 328
e b o -—_ )
Sept. 20, 1966 i MECE T 99 BRE 4 82.3 70.0
Tomakomai Dist. For. Office, 99 l
(B) *+ 1% T, Significant in | % level.
o L 'kag“'t fra b S‘v'n:u’ﬂ con
0 5 10 1t o 22 EY 35 A0
000 © o0 00 o | N ] ® O e o
cCe 60 o o o ®
o O © L 4 @
o : L 4 @) O
® [ 4 (@)
] : : O
: : T
8 . ‘\H’\":"' R
R |
O O

Fig. 6 #i% LoRGHOM

Distribution of bending and wounded positions on Todo-fir trunks.
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Table 9. HHAQRBE DA L o WL DOMWFR (BIHEHE 67THIE 196 14FRR)
Relationship between wounds on trunks and canker development

(Muroran District Forestry Office, 67, planted in 1961)

WIKTHE  BVIVes B | 2/XI'es 3 # | WAAED | 8/vIes W | XL es W i
No. of trees| Wound in iCanker development| No. of trees, Wound in |Canker development
surveyed | June 8, 1965 in Nov. 2, 1965 surveyed | June 8, 1965 in Nov, 2, 1965

477 7B Gedof ! 537 | 10B 10vdefye F

279 10B; 40BBr | 10e5:f«F; 35.1.1, 542 35W 35¢31/,

439 - IW 5e3s1/, 544 15B 15¢1e5¢1/,

502 15B 120 Le1fye175 15301/, 549 2513 25¢3ef

5:5 10B 1031y 558 12W 12¢3<f.F

519 10W 10241/ 566 10B 10:3:1/5« F

326 10W 10e41/pe |7 573 20W 2003130 F

534 8BrBr;15B | 7e1¢1/,; 15¢141, 575 238 22021,

536 16BrBr 16*BB2+%,+ I
fE) 10e5af e Feemeeeeer I El0emicRE S5em, BE 1A LAHRSD, BFTREKED.,

Se3elfprereneeenns WESemICES 3em, @/ UAKIKSH Y,
B :iliAth BBr:ighdih Wiy BrBr: Ml BB:Eio-2idhR
Note) 1. Concerning the wound :

B : Bending of trunk, BrBr : Broken of branch,
B+ Br : Bending of branch, 15B: Bending of trunk occurred at 15
W : Wounds, cm above the ground.

2. Concerning the canker development :

10e5efeF : There was a canker lesion of Gem in length, surrounding the stem with fruit
bodies at 10cm above the ground.

15+ 3«1/, : There was a canker lesion of 3cm in length, appearing in a quarter of the stem
without fruit bodies at 15cm above the ground.
BB : At the base of the branch.
4—6. HHEDRBLEHAL wFL DB
FTEIONIEIR, KEETROMZRILIEILEI Mt LY, HO b FevZ2EL2H, MTRR
HOMESLTEROTNILENF D, €5 LANHEED MO TIPS B T L3, FIRORR
POLLTOLSICEREINS,
Fig.6 i2#lit L TORGEHOMTETTLOTH D, LUGESIHLE 8 ~20cm, & {10~15cmD[iz%
NZ LR ONTH S,
tz. Table 9 ZHBEDTEMITA SNIBHADREERA, KETZES>EMLLLPETLALL DTS
B B oWlSpE R, BHAORUSE EWBOBRBA—BLTED, &ich dLMIHOTETEL
STTEREDPOAFHABALT, KETICHHBBRENHDE I IKHEI .
4—7. BRERICT S b K VEBEOLERIZESR
FF S OEEBERS DT, AMICES + Foy OWEEiMZ, BXTIRENBZTIKRON
TEY, TAABETOERELTTTIENLL, T774Y0 b FTyAOUESIEENRARHC
ETF5E05 (L0 - &H), ZhoOREEITLRATS 54, HEOHMBMIZE-T, FrdFictt
4B HHADIER I OLHE OTEBNPEELLI, INSEMSE1POHLcLT, BEBORILS
by OFNITIEE KA 2 BRI T B L o
ORI Fig. T IKTFEN2 LB T, TOBLO 04— YIEECEWTED DAL, KRG
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Fig. 7 ¥l Ak OFEZE L (hBEHERE)

Seasonal change in the bark moisture expressed by relative turgidity.

ERBFTAMIZIET L, MEMBICE DT> TEMT 5., TR EIEEOEE & BEIM S s
bhic,
4—8. b FTVEMAOREENHE
A T A — S B HOL & T, H5LORMMSELTHZORAER L (Plate 2, D), {tiF
RzOFIHIEIERLTHET AR LIELEA I ONIDTH B, Chold b FeyKEEOE
SoREICh L3 KHicbhs,
22T, KERAHCHEYT 2 EEN (K 600m) o 7HELE b Ko vkl T, Bh sl
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Sy (BEEDRIFT, ML) &F A Webr et

o # BE Resin flow

BeRt Vey (BEROART, HOTHEG Heslthe tree —— IRk
e iy
BEBUB) ZENFNIAT DL 6 81 Unbealty trec I ity v

L, cholzdLT6 AulIAZTHAL
[@, Fl—AOHHICI2R 5em FERT o5k
IZ, ZsmmpansHE—5—THEESS
X, DAARMEI TOMRDLINDhE
HEL, MXLBDPOKRENBOANITO
(HEDSE), 3 OB 3 &N 5

%\ 3

S

(DR EHER) S S Yo
Amount of resin flow

50p

LAREBT ) SR B

Argunt of sufer content (Relative: turgidity )

AT W W WX e
7’: N 5 ((i(‘;/v{‘.—:%é‘cﬁséﬁq’) fl) 0)4'.5\")3( g Month
P ¥
EH Al Fig. 8  F=visthkorteEs

COERS 1 AOTHMTRELE © 2 Estimation of tree activity of Todo—flr.based oEl
the amount of water content and resin flow in

Fig. 8 T$H 5. 1, 50O BEER the bark.

SICHUEICAN, EHUTERFICH b2 - T U WEIEMR OIS S MR Uic. 20
holopls kS, MEEMECRRAEAEREakEOMIZe, 8, 9ARBTEE (1%) #545
NIUARENS SN DT L, HO5EINID RIS PRENS LD SN, TDEITI
Nz s oic ks Lp s Lsmont.

5. KA E 0 R EFE M4

WM T ORI KD BREREEFTOLEN, AMORELS XUHBOETIZHET IBRELT, 777
LD, #HROED 5B HEH LR KGOS E, O OHOBRMMEEENBICE S,
22T, thb0EZ ShBHREFRUCAL, RIGCHERFGEZTSHICT LT EEZANELT, &
OTMRERZE B T » 12,

—1. EEOFE

HEHMHD 10~15em EMDOYMBZ80% T v 3 — L TRERH L, HEBRKTESER, 5mmiAso
0 LIRS, SO0 LD Y e 4 2BRE FICER L TEO 2 ANNEEOEZ 2 /NR 5 5
WIRTD S MO TR - 2Pl AR L, RIERTE B, KETHOLL, vo7—7TllE
L. BFEERTXTCOFEICL 1. ’

5—2. EFHARIOIFIER R

Ei—1

AFRIAS 0°C THRIEL, KRANDOMBEKSMEDOLTENC LB T TIRON L, 2T LR, +
Foyitd - TEIIHT ZEAMIKEVD, HIFEMCET BN ELHTOLVEEI NS,
CNHOAH D, BRPRIELUTERRBREMPICEC50TREVAEEZL, MANOBEERREB LS
A

Ek R

#4543 Table 10 5 XU Plate 3, A~B ICRahaXic5, 8 BOEMBICRI v ARFEKEA,
BEOWEHRA L. — 1, ChLAONRIKEET 5 & &RBELSAL o RNKSTERS NI, HHlR
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Table 10. W5 M B @ # B = B

Inoculation experiments conducted at various times (surveved in 1966)

T T ST o e g WHEDLAH mm FBE LD FF bk
%‘E"“‘ﬂ%} T ’ BRFRAR %é\lmji%i Lesions formed Appearance of
. ate 0. Source of , No. of trees NO. O (length mm) X (circumf{.) apothecia
inoculation diseased May | June | A
(1965) ‘inoculatiou inoculated | individuals |May 10|June 16| Aug. 11, ™ O) Ryl B }1g.
May 22 M 5 0
Aug. 10 M 5 0
Sept. 21 M 5 3 34Xy | 36X3), . 45%3 | — — +
Oct. 18 M 35 g 20%3y | 36X 3y | 43%x38}, | — 4+t~
Oct. 18 S 5 5 36X1/2 42)(1/2 ., T = -+
Nov. 20 M 5 5 273y | 363y | 418y, — + |~
Nov. 20 S ‘ 5 5 15X, [ 203, 1 27 %3], | — — e~

) M : E% Mycelial colony with a bit of agar medium.

Note) S :J¥F- Ascospore suspension,

— 7L Apothecia did not appeared. + : T HFH Apothecia appeared scarcely.
+ :2>9H  Apothecia appeared less abundantly. ~+ : %24>%." Apothecia appeared abundantly.
4+ : £t Apothecia appeared more abundantly.

Table 11 AKIRBEHDHEDHA (19674 7 13115040
Canker development during the dormant period of Todo-fir seedlings
(Observation in July 13, 1967)

- a1 ) HWHROIELMND (mmx{ﬁ) i , w0
> Lesions formed (length mmXcircumf.) ' #3 i %  Remark
Treatment 5pADFH) Mean # [H Range Check
e N - JRIEER
A | 36X0.75 25~50X0.5~1.0 0 Apothecia appeared
B 32X 0.67 25~37X0.5~1.0 ¢}
i0%0.5— ZIIFR
32X0.75 20~40X0.5~1,0 ‘ 0 Apothecin appeared
l TN AR, BRI
D 0 c 0 The wounds were recovered

i N by callus formation
i (Note) SERUITET 3 &ZIEMET 3 b D i) B fioi 1z,
For the check, a bit of agar was applied to fresh wound.

BH¥BENTh 5 oFEY, Each treatment contained 5 potted seedlings.
A : Sept. 27, '66 inocu,, then kept at outdoor.

B : Sept. 27, ’6G inocu., kept at 25°C from Jan. 2G, '67.
C : Jan. 26, '67 inocu., then kept at outdoor.
D

: Seedlings were inoculated in Jan. 26, '67, then kept at 25°C.

Table 12. @ % ¥ T @ #§ B © # K
Enlargement of cankered lesions under the snow

AEEA R O LAY Enlargement of lesions

iy f.
Date of WEEOE S mm X &% | i ] o {ii # Remark
observation (length mmXcircumf.) Range ‘
Dec. 20, '68 7.0%Y, 6.0~10,0%1/~1fy | 7] PR « £ FF
; B 5 ~25 0O o ,‘96 Nizs
Mar. 12, 69 16.2X1/y 10.0~22.0X 1y Many apothecia were
Apr. 30, ’69 l 23.0X 1/, 12.0~36. 0X 1 ;~1fs I formed in early May

i, W2 SHER :7/X. 68

Inoculation was done on Oct. 7, 1968, with the fungus colony to the fresh wounds in 5-year-old seedlings.
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REESONTTH, RTERRTS & bR L.

K#H—2

FETY BRIRCA S TR STHOL, L THRITLELN T LADP-0T, RITHEKIRE P&
ST HESUBHITOOTER LA, TORBHIZ, A LR LETE b BOTROMME 5 T 15 -

3o

MA A 19664iF117251 :%mzb,ﬁwn.ﬁﬁmm%imﬁtf%
WAL B: A EFEUCARE L, 196741 H26 11 LI%25" Citi{>

MELC: A ERUHAEFACHM LTS S mmw1n%n,&@m%%amﬁu.%@ziﬁﬂ
G

FFHCILE,

4,

WMELD:C SRUMFLZ L, 1B5IZI 25° CIT{RE2-

TEER .

COFEBOF T Table 11ICTis N5 25, BRTZEMSL 40 NIRZ T ICEEINTH AMITH
AR LI, ZDHROBHMOERIEA D oMo, F10, DlZ’Eiiiuiin'(E@%ﬁ(?‘\‘iiiaf;(&&
BonT, AARIEREINI, ZOKE,S, KRR RESEIR L, KIRDSPIGh 5 LREEE
ERIMLICK KRB T &pmS I,

5—3. HETTORENIHEK

RIRBIRh ORI RO Lvick, kD ERICH S oD ICRDFERAETTE > .

KR '

1968103, 34FAEF F=v30RDEGICHT SHBL, TDHRIZI 2R BEFITSKRT ML THS
BB L, WHEEKOWREE M~

EEREEIR

FU3 Table 12 1275 LT, MATTY, THWNKAMEKRT 3T &MsmbNi,

5—4. REEKICBXIETTT 7L 08E

FTTIRDRIEDIZ, T7 74y OWEDNARFOFADMTEHRSZSDEEZ, cnEHSCT
BIcdh, ROEBREITE 72,

HERUTH:

JLEE A 196651171258 123k A Lol L1SAIC 1967 558 A1 A, AHC S BE@mE BT TL,
15" CiciE2n

WMPL B: A EEUMKEACCINTHT AIR, T7 74y 2% ESE, 8 A1 RICERICEZ S5,
EHIC15°C iTiE2.

PR C: 1966iF11F 25 B iCEkhiA L, 113270, EHIZHESEHELTZ0EEFACHE LK.
19674E 7 B2711, HRABER U O&EHMAE UTHERT 157C LD,

WFE D: C EREUHBATR LA NAIT, 19677 H2TAT 77 L &3 ESHE, 15°C IR,

FEER

#IL3 Table 13 GRENDHEBDT, TT7F 7L vREEXFLAH B, D RKTR, FLEXELH
7 A, CREL SRTHBEDIEANELL THPNTH -7k (Plate 3, C, D),

5—5. REZHERER
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Table 13. 7 7 7 &4 ¥ © H 4 &
Relationship between the enlargement of cankered lesions
B T TR 196749 A 101
m m At start of the experiment Results of observation
TV . . "5 bl .
Treatment 27[17 _-:_/.(}_J ’ﬁigiq,f’] (mm, T‘E) Z 7:,7 __/03 W H_{ Largeness
Colony of : Colony of . .
aphides Largeness of lesion aphides ¥y (mm, ) Mean
A } - 0 - 14X0. 38
B k + e] + 24X 0. 45
C - 26X0.75 - 27%0.75
D + 32X0,.75 H 36X0.75
) 55k@3ESfi Each treatment contained 5 potted seedlings.
(Note) A : Aug. 1, ’67 inocu., then kept at 15°C.
B : Parasitized aphides in July 27; Aug. 1, ’67 inocu., then kept at 13°C.
C : Sept. 27, ’66 inocu., kept at 15°C from July 27, ’67.
D : Sept. 27, '66 inocu., parasitized aphides in July 27, '67, then kept at 15°C.
Table 14, } FeYilie s 7= AOWBECR S 5 X EERRESER
Results of cross-inoculation experiment with isolates from
Todo-fir and Japanese larch to both tree seedlings
- o 5 & £ A 7 v v o N
Larix lept. (5-year-old) Abies sach. (8-year-old)
Inoculum | No. of trees| Lesion area developed A ™ Lesion area developed Ap ;é;;}
. — ppearance] S -
e | B e B
] ¥ *| apothecia - the-
_ ~ Length ence P i Length ence cia
1 4.0cm 0. 50 - 2.5cm 0.50 —
H 2 8.0 0.75 + 3.0 0. 50 -
K og
4 oW 3 4.5 0. 50 - 2.7 0. 50 -
. &
HE8 4 3.0 0.50 - 2.3 0.50 -
2 Do
q 2 2 5 3.5 0.75 - 3.5 0.25 =+
% 38 6 2.2 0.50 - 2.2 0.50 -
|IF
B 7 1.5 0.25 - 3.2 0.50 +
& g? 8 2.0 0.25 - 4.0 0.50 -
v 3P 9 3.4 0.75 - 3.0 0.50 -
N
TRE 10 3.0 0.50 - 4.0 0.50 -
45 Mean 3.5 0.53 | 3.0 0.48
- | 1 4.0 oso | — 2.5 0.50 +
#e B Esg 2 4.5 0.50 - 2.5 0.50 +
BEEES 3 3.5 0.75 - 3.0 0.50 .
Sg8gg 4 2.0 0.25 - 3.5 0.50 -
e Hg g
@S mE 5 5 2,2 0.25 - 3.0 0.50 +
DA
KEE oS 6 4.5 0.50 + 2.5 0. 350 +
AESTe 7 3.0 0.30 - 2.0 0.25 +
Nz E g 8 1.3 0.25 - 2.5 0.50 +
g:ggg 9 2.0 0.25 - 3.5 0.75 ++
REE B 10 2.5 0.25 - 4.5 0.50 ++
B sy Mean| 3.0 0.0 | 3.0 0.50
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HAL» WEOLMNDY
and the parasite of aphides (Cinara todocola)

EL] = e 1967 4 10 A 4 H ¥ #H

in Sept. 1, 1967 Results of observation in Oct. 4, 1967

of lesion 37'37 j:‘:/? [ e B Largeness of lesion

o : Colony of | i =

WiPH (mm, &) Range aphides L [- ¥ (mm, i) Mean ] fti M (mm, F}) Range
12~17 X 0.25~0. 80 18X 0. 38 16~20X 0. 25~0, 50
20~27 X 0, 25~0. 50 58X 1.00 50~80X 1,00

25~30X0.75 28X0.75 25~30X0.75

25~50X 0. 5~1.00 53X 1.00 ‘ 30~60% 1,00

O3B KRB D 74 = (Larix gmelinii Gorn.) B L TAMND Y 5 & o £ 3 (Abies homolepis
Sies. et Zuce.) FTABHRIREMANIZIN I ELRELTNS

HFE LI, ARREHOFIRMAVI oI T R DOFERE LT Eh o, UL, i@y

K BBND 8 EH 5=y (Larix leptolepis Gorn) D OIRHEE NI F-DAM, I THRFITEEARE
O KSR TIREINI A P u—T <Y (Pinus strobus Linw) [OFO S MOMEIELS, ABKEERE
OENE—HTHLLANE, AT V/ipoDRNHMHED Y Fe 2Ty 2REMHET Lir, »OFIER
FEOH 5= Vicxd 2L Ly 70O EERMRET 8 - 70,

KBTI

HEEMANEEEH 7 = Y B LU SR+ Fe v R0EFOEAH b # 7=V LOFO S8
LAAKRBEE OBME, BXUr Feyh ol LAAkRBLEOEE 2%, ZhTNI0KDEE!C
1ERE L.

BRI

R Table M REINZ LK, WEE S Foy, 772 VITHEEERL, FERZERT S
cEmmoni. £, 72V LOFOSHh o DFEEKS, b KoY TFEELS (R

6. FRREREOEBERN

AFSREEOTERKZ, Mc0REHERS 505, AR OHME, fEECPHBIZENELE U TER
BNTWND, EZAT, HA 327 7O E (Diaporihe nomurai Hara) M4EHIS 7 7O AT
BATOAT EZHMELTV S, PHCOEREC ENSERBINCANB T EMTEI, THHBE, A5H
HOMRERR 270010, BATHEBRBRETE- 128, BRAR 2O I/BARIZ, foFic AR
FREEDHERES . &, TAMEBEAUHBO—HEMOBICL, FREZRESEIDHOHER
MALTS - 7B VIO, HENENHCTFEAMBIKS it Gl UcEGTIER Uics)
ATH, ABTFERZERT 20 CHLARMPDE) €&, Xoicdk, UXERERREPWRET,
MPRRAERT 2700, 1965FEKICILARSED SHE B LA - LAHARAL I+ V=it AOPI&E, I



EHRYTFV Vﬁﬁ?\hfi@ﬁi'@ﬁu PLcE T A, 2N (s SHEEET) OB LI ARREE
BOFEEITLH é?}l:‘cl— 1 EThH B,
I ORED S, FHESBARMER R S &
MmEEZ, INEYHLHIT B0, KOX
6—1. %Eﬁé&hbvvu&#bo$ﬁﬁ EODEE
E ‘
REROIHIT, HBHO L DL Dbl KSZIGHND, AERES ¥y DI | 30~50 cmdD
REOMES 30 iﬁ EXW0 &y, 2ndhs 5mmlEONTE2L Y, 0EFROT vFT 403 v
(Sodium hypochlorite) iZ 5 ~10;j~|"1r1u’=12,~’2‘%1,<, 9cm Db YIMlY 7 4 BRI 2105
W, 0~5°C BEY 10~15"C DIEILTHBEE 1T 5720

LRELB P F=VOREPCEELTH5DTREARY

g ‘
&
zw 6
oS
[
=
s}
.
y
3
i

ERRER

$E13 Table 15 (CREN D EB DT, KHEHALEUOR T 5 SEREBETIS 20 SN,
27z 1@, r"ﬁ@b*/bw’cﬁ@'@lxﬁ BEER OB T D s (Plate 4, A, B).

EB—2

KB

’ﬂb@%%’) EHFERL, KOXSBHET Fev ol O IZER L. $8h5, HTEHA
DTEE L F= VOB 2E 10 cmOEZITHIL, =oi2bliicd o»r Ly smmfdiofE23 Tk
Table 15. #EasT S 3R

Fungi isolated from apparently healthy

5 o wm e 4 izt i3

Materials used for isolation - - Healty bark
5 F B 7 x N K
Localities where samples . = oo )
were collected Tomakomai ‘ Shimizu
Age of stands | 7 8 ° & 10
ar i3 A 1 "6 ro e 16
Time of isolation X, 69 X1, '69 v, v, 70 V1,69
5 ® B K- (0 - s e s -
Isolation temperature 0~5 0~3 ‘ 0~5 18~15 0~5
Trichoscyphella calycina 5% 2% 1% % 3%
Phomopsis sp. 10 a7 4y ‘ 10 20
Ascocalyx sp. . + : -
Cytospora sp. ‘ +
Phacidium sp.
Fusarium spp. .o+ 15 1 3 +
Botrytis sp. + + + . 1 +
Rhacodium sp. + + + +
Pestalotia sp. 3 +
Others #* 85 43. St 86 75
* EDITENEAOIEZ Ad SMEE -, Pieces of leaf scar to be isolated were collected from the

*% LU)”J}EC BREICHEVEETRIHINAEMN 2L { Th3, Others were always containing two dominant
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&, EESOMmMOKBEIC AN, WEREIAECIY, 20ml OAKEMATRE Uitk s, 2oiicies
ZIERIL, 10~15°C QR K 7 RETHL 2.

TN ODUWENCIZNGR ) B, IE¥O Spermatia 2BIE 4L, TDHROFOEE THKIME K < 7L 7
(Plate 4, C~D)., J-E(XDOHIMEIER DI Table 16 {25535 & 312, ASRiEHON £ &
LW TR —F L.

6—2. WIKFRICK > THIEEL L b KT VHEBICH T A4 L o BEFEKROLR
L ETE, BRTULEFNEEOR 2 IR0 T 22 &MNTE M7, TTT, NAIIKCH F=
VEERESE, TTEBELTO Q2 FORENERHO FEATHEI® LS Lo,

LGN CZERN TR, Ao IRBRIR I oA, KR O FIHKE P My kSR L
TR HTEAE Lic B8 END) DTEE L Fey208%E, HNO—IBITH D Y5 H v BRPICESEE
FHIL (Plate 5, A), 11T, MWXbHH o 5~10cmDFHET, i 1cmDOEHRFIZ A 220 - 72 (Plate

5 B), TOB, BDOELPHIEN S, BEOMMEENTIL LicbDAARD - .

SRR

INoDr FeyXEKERS 2, 82 JIRIADIELIIL S, T EDOTEHE LB
O 1T DEIZIZ AR BB S B U O T RIS I U, Table 17 3 k¥ (Plate 5, C~D) (T
ENHEDIC, 122 AETRTO b ¥ 2 2 FEEITBR S A, 2 o THHRDME% Table 18 (¢
oS A
bark and leaf scar

i e
Leaf scar
X 5 I s oa gl &R e |
Campus of the Branch Stdthl’l \ Sobetsu Tomakomai ‘ Branch Station Sobetsu
' T N
3 1 8 | 10 ‘ 8 ‘ 8 '| 8 8 19
| ’ i !
1,70 ‘ v, '70 v, 70 XL,%69  XI,¢2| V,’70 | V, 70 ‘ v, ’70 v, '70 XI, ‘52
( l | |
]
C~5 0~5 10~15 4 0~5 0~5 0~3 10~15 \ 0~5 10~15 0~5
k [ . . - . . .
3% % + 7% 5% 4% +% +% 2% 2% 41 %%
7 23 20 10 29 31! 21 12
+ +
+
3 3 B 10 3 S 2 5
+ + + + + +
+ + + + + 3 +
2 1 2 + -+
85 66 73 75 95 63 64 /2 | 76 | 39

lower part of a trunk.
species unidentified.
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Table 16, #A@EEN b Fv Y OB B o0 L, UIEGCHERM L TE U Rl i o m@ it
Dimension of apothecia appeared on sterilized cuttings by inoculation

with fungi isolated from apparently healthy bark and leaf scars

E} i 3= . b ’i ifl: f)li%ifi H[ F O 3 on FOHSRF »
calities where ge o ime of .
samples were collected |stands (year}| isolation Asci Ascospores
& 7K a 50, 0~62.5X 4.5~5.0 | 5.0~7.5X2.5~3.0
Shimizu 10 VI ed (55.0X 4. 7) (6.5%2.5)
* N B 43.2~48,0X4.1~4.3 4,3~7.2X2,4~3. 1
Sébetsu 10 XI, 69 (47.8%4.3) (6.0X3.0)
P N ¥ e 47.5~57.5X 4. 3~5.0 4.5~6.8X2,5~3.3
Tomakomai 8 XL, 69

(53.0x 4.8) (5.5%2.8)

e A LU Isolated from leaf scars.

Table 17. BHRPIEIZ X » THF UM LI2BB LT EK (19700 84)
Appearance of apothecia on the dead stem surrounding the girdled zone (1970)

{ A T TR R =
Ni(:]%?: tﬁ%s A%pgra%ceft)f {a‘pgt\he%ia %}T“o.'%fﬁrle\eos. A{)‘pg‘ralr;cef:)f fpth\he'cia
girdled Aug. 17 Nov. 26 girdled Aug. 17 | Nov. 2
1 + + 11 + +
2 + H# 12 + H#
3 H# + 15 - +
4 H# i 14 - 4
5 Ht H 15 ‘ + #
6 - + 16 H 4
4 - + 7 : H H
8 H it 18 — +
9 - + 19 - +
10 - + 20 | - ++

#182 : 1969%E11H  Girdling: Nov. 1969.

Table 18. BIRBIEIC X - TRHFEL 7o Lic (BB U2 FHA0 Bl E

Dimensions of apothecia appeared on the dead stem surrounding the girdled zone

%?tﬂiﬁh_iﬁ' ¥ D 5 I F o S5 B OF o
o. of ‘tree on whic
apothecia appeared Ascus Ascospore
) 42, 5~47.5X 3.8~5.0 5.0~6.8X2.5~3.3
(44.8%4.5) (5.8X3.0)
2 42,5~50.0% 4. 5~5.3 | 5.0~6.8X2.5~3.8
(46.5X5.0) (5.8%x3.3)

HIE 1 19694E117  Girdling: Nov. 1969.
M : 19704E12F)  Dimension: Dec. 1970.

AURH, ARBEEOTHE—H U, B, FEROTEMALRMEDIESL, [LEDL LRI
BMOHNSOTEHAN LD o1,
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7. EE B &L U R

FE=YMBALIRBREB D 11 Trichoscyphella calycina (Schum. ex ') NaswreLnt 10k 5T
B 3EMTH L, LRI E T ZAHHEONTREN ITELATN SN, 20k BIBAMNT, &
HECTRALLTHLED OGNS, COLMITEHEIC L b S5d, R S Wbz g iz i
Wo UL, Dokt ARAET D EBENLBHERZETEZEAHONTNS

AEMEMEENIC RS B REREEINE, AR OIHEERIEZ T LTS & CICREDT-O S et —20°
COERICI AT, FOORFDEL, SFRiEAMERFL, 0°C TTOHFMRFL, BREMET
x5CL3, AHOREUEHMUO 1 2THY, MITHLIVEREBEPULEICH > THREIMEN T 2T
LT3,

BHA® S KRNI OREIZ A 2IRHUNT, T OWNHEOSL, PP & CEOBGES
2ELT, BHEHEDMEMTES SO TERAM NI BIERAZER L, WCK - TitEic£D5 5
Z&, ZRARMKEESRTRFICESTEICLEZDORTOS, BESOTOIMEL B TORRTRRE
Kigk BRTFOHE, RFADERH OALD . TP KIEHGT R TOW S NEDRF 4
SHMAL e ORBICIHERMNEE T 2 2 cZRPRULTY 345, FHERINSHRLIZ ISV

19655 5> 5 196742 D 3 AEHIT D> 72 5 A DYEIRTL & FAERBIRIT OGS, TORLEICMET 2 & 4D
NEFHEHEDOL oMY S &8 oo B, BEEM TR & 1965 Tl it & 180, 19674 I3
BEAERBMBIEL ot TDRI, RPTOWTE, MHOBRICONTA%LTH:

FEEHRBAETAR ORI AN, KAKMT Lo AICE 2HINT, M ohMEEE Lt
5, FHOBARZTEST, THD b IO (19658) £ TOIF oM T . LiH-T, MADER
i, EIIYEIR L Vet ZOMBHRETORUOROFEMNMICE L BICS &N, A IDOHED
BHEEsmizk &t VIR ICINE 3 mBEOESISHENFR3ED NS LI, LithsT
G b Ky ORBPOEIRSICHDT oNATHA S, 29 LBNIZL 2RGOMmMY i, Mt
10~15cm OWMHIC L K AL TV B2 3T TIZDONIZ. SR SOOI, BEPBRRIZX 30
FEASLCENIT LR, COMBENILIEETS & QICE, HHOHSHNOTUBRTH D EH0
LTI 5,

BHIDRE U AR T OB HEOHR, FHEABHAOINICH »c LR, ARIUERTY)

BENDEEMOLALETH - LN ENEDNTHEH, JRULUSHFEE, UL, S5
LOMETRIHHDFIMNBONDO X SIL—E TR 1.

WFMIC LT h, KiEDB & 3N PIGTE O S8 il L 18 4 ik, o loshnTH 25

BRI HICHBMNYICIEIR SNFbDEA SRS, S5, ORI E THBEREE, L
PHIEOBNEMEMKE DT 5. LM -T, BRAULHDOODIOERO » V<o L#ik, I
BB OBEMNI DAL > T, LBAKEOLDITRA SOKIOWEATIR LD, BERAKSNKE
LTHEEBESETL, AMGEEOMETHEC s bD AN, WEICOS3L, Host-vizl
WEHEREITHESRERECES, TOILEEEDI TS LA » T, 1967THICHEMIZ LA L
WS RERIR, KEDOHE, T BI8FETRET L, 1967FITIE 7 =4 F4dih Fvy SITED
WISETEETHLHKNUY, COMEDEMHEROBVEMALEN LT FevicHGRIEA L
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TEMREL BT L D LIRSS,

NolES, EEOHAE, KK o~ TREGHE, $LUINETHLC &b, FlERLicks
HRFBLSTTN. L, WERSOPLITIZEAR L, P LENS D55, T o DREDE
FRME, MBICE3bDTHACEREEDEEDWICL -TANSHTHS, LiL, chsoEs
TELEMGFREMCE > TRENHZERBACLL, TTF6vOHEEDHEMIE - THEDH SN
MUK BRELZ LSS, TLTRT 774y 0% EAFROIHTERSGIZL T o0l lgREN
B LoD EnE, 777 LVOHFIL L ST P Py HEHEERT 5 2 L3780, 88NE
LAZ, ZiHnchol s BEERSIUPTLZEDNT NS, BESERHIT 77 & VEHRKTAIE
OFHEBFLIDGNC L, 2FERDPSEIFHANDOHT, BIUT 77 & YEEADELKIT S~TH
BORGMUENT Lip e o, RFUNSOULTICEET S ERMBRLLT, 777 L00FEE25F5C
L Tx B,

WeatuerLey!® G 3Y + 2447 75 L v (Tuberolachnus salignus (GmeLx)) HEEIZINE2>E LT
ATEHEDETLD CEEDN, Z2OMCETAR S RKHOIHIEEELZ S L z
AEAELTVS, U« @R, SFeYAAT 7 7LVIE00T, BEKEDBNNEH A, —i
I RIVENEBETT 77 AV OFEESET T3 EMETOE, dLd, MY AFT 77 L0800
WhroBiHd 20 EETHLE, TOLHDICE VYDl hMETTsc 23akEZ oz L, LD

SDHEHT AHEROET I L AEHOEILNET 20LEEL 5N 5.

L7chioT, BEICE T 5 1967 F£0miFDED, oM, WERHOLIET O, Akl
196745T, b g 5 EHEERI04:E T, MEAMEIELS SRTT 77 4V OHENEDH TH LAt &
EZ LD, ZLTRT 77 4 YDHEQETS, KEONMOIHD 1 HK LD TIOOTRS
B30,

Z2ED XS, FREOFEREM O LS5 EDBK, S L UEEOETEELRT 2 BBERZ Ik

THKR STHL A AN, ARZNERBRNSHEECEN LTS EREALTNE5DEH2 505,
LD £ D e FEABUEIRT ORI, T 77 4 v OFE, MR OED BT IR S MK GDED

E, EHORBEL XOHWBOUITICME T 2REMEEINICE S, £2T, INSOFERNTHE

Al RFCAELBENEY] S22 T 2 BIS T - 2R o HRE, AHEEH ~ V= v OWRIREIE

WIZERHTA B EE LS L. RERICEBE A A ATIEASKDILEHN T o2, 72V BA LRI
Hy sWETOMESY OHEE—HT 5. KEWGEILAES, BERNEBICTEREBIRT S

5, ZL ORKTHBEMCRO 2 LIBHOILAMRET D, TEAEDEE, BL4HCEANVZDRIKIT
FHEEALIZE ST L(n L Lbi 2o T T A /7“‘/1/:‘:%-7”@ kﬂdil&‘h(; 'ﬁ’&f&«/\g 5T &18
EREZ4DE, AWKRRHEOREEL, SAUIEHOSDOLZBLNGTVN, Sohogf, &z

i, HEA BRI X S L OMBIN KR T 77 L v OUEREIC L > THEMBEALED, Wbl

UWHEIEERITT 250 L1002 5,

MR © PN D R U TR A D IR G O TR 2 D, F ORI S WAL )
LIV L TS L @RI 6 &7, GEBMERTAINETRE Lo $olEe T L5+
5o ZLTHAR SDNICER ENT, HEEENFEIALERIEOFAKED LA LONTNS, 20
LS BRI HT 3T, R OREC > TOEESB B, Baker £ WaroLaw (3 grape

L
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fruits OREEH 5 Phomopsis citri, Glomerella cingulata 75X 4 FEIOBGREAEEZHEL, 260
FERREVETEE LAce DM ETIR/NT: « i, K10, RN S BHHERASOIEREEY] 5 nic L
foo EfzfiOk - IR SN, RESMEO T, RADGN, 7 FKRENEOMIEREIC O THRE L T

B BRSO, MERREL L TH SN T ZMHORHE LICHMIEB A I > T 2 2 L2 S HiC

L?e ZUT, @AHEICOEEST 2P OREBOEUDT £ » 710K > TS - & &0,
TOBENCRIRMET D, LT, BEEMENL L T HEEDZIERN I O oG IsETLT

DTRGHESMKT L EHEAZDOMBEYTHHEONTI B,
FHoAD 2137 7 OHESSE  Diaporthe nomurai Hara K R TS, FHiaARiZ0RFTIZ
2 7 DEEWNICEADIRETEEINCELT 20, HFEHNLWMNOME L > THER, BB E
N, BBEZUCEETIC LA BRUDEFAEZ -C, HUDTHMTNZDEDTHS
AHERIMGCIEN Ute o F54 5 A o 0 Mt s L UBMRBIRAMEIZ X - T, SHUEENL b Yol
#, & QIZEHEICATEARERSRENICEET 2 ¢ il p o,
PO X UHE, ERICICHDT IHEEHLS, P FeyhA L e ifORRRIBIZ TR X D Ik

AFEEEOERINC S OT, oA FHOERAR TRICE T S HBEEANICTE L, UL by
SR, WHDBBERPEREIGERLTHNEdOELFZ 5,
5

BB ORESA S, RE L TOTH ML S8R

TAUGERWCWRBIGEALIChINE . T b5, BB RO AR T 34 3 X5 85GI
2, AREEEOEHIRIT A AME T L TRIIT 1L THAI L AE, =yt 7r T35
LYDFHER D Py DENEETSE5 L, LR SsEL T TTHEE, MK 20 10 5 0!

i &, AT & S AN D RGP RZICE D WIFEO LT 5+ Fv v QBN
BT 5. O3 WIMAFIZS BAEANE, XS LRBEPSEC I MBS PENT R EDE
EAEF D &, T OBFBE BN U TN RS LT ol it 5 L D,

35
BMUHEICE S0 READBRI, FE L FEHN D DR D FEHNEPNEEDCFELS

[
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B % B3  Explanation of plates

Plate 1
A TBAL » MOZIHIHE. WEBZHEL, duozZii i REd s o s,
Incipient symptoms of the canker, showing brown sunken areas, and dead adventitious
shoots at their center.
B: FF=YHALIRNTOI MK
Section of an apothecium of the causal fungus, Trichoscyphella calycine, appeared on
the lesion produced by artificial inoculation in October, 1968 (photo.:July, 1969).
C~1  RIHRHED T2 5 I o Rl
Discharge of ascospores of the causal fungus.
C, D, E, F idghziie", 16° 25°BL 35°C TR 54 FRIZBRLENAFOS 5.
C, D, E and F showing ascospores discharged on glass slides at the temperature of
2, 16, 25 and 35°C, respectively.
Plate 2
A T KEEENO—E, ABEHEICRERNBE NS5 (196546 A LA).

A part of Otakl test plantation, still remaining snow cover in NW slope (early June,
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1965).
B : HEFEMO—B (196545 A T4
A part of Eniwa test plantation (late May, 1965).
C: bF=ufiicfEohidd®, =Y 775 b4 05T YNHLND,
A tent made on a trunk of Todo-fir, showing aphides and ants.
Dt v ADIBEIC K » TEHRITII L 22ATA U w Wi O, 19674:10)
Naturally recovered canker lesion by callus formation (Otaki, Oct., 1967).
Plate 3
A ATEEBIRIOERINADAL o HIRRE TFFMH (1965710 H 54, 1966478 A i),

A canker lesion and apothecia produced by artificial inoculation (Inoculation, October,

1965; photo. : August, 1966).
B: ATEBLTHERBED, AR UALRERA (19654 5 FIEHE, 19664F 8 A#HE)

An inoculated test tree, recovered by callus formation (Inoculation, May, 1965 ; photo.:

August, 1966).
C. DBk ET 77 v 2OMFR FMIBROZEZRT (19677101 9 A

Relationship between an enlargement of canker lesion and the parasite of aphides. Arrows

show the length of canker lesions (photo:October 9, 1967).

C:1967TET A2 7 77 A VAN EEE, HESI1I N F=yMNA L HONT 5 % 1% 5,

15° CiZff2,

The canker lesion produced on a test tree, which was parasitized with aphides in July

27,1967 and inoculated with the colonies of the causal fungus in August 1, 1967, then

kept at 15°C.

D :19664F 9 270 + F= 4 A L o HiDNT S 1M, o IF/NilE, 196747 52710

5 15°C 1ifE2.

The canker lesion produced on a test tree, which was inoculated with the colony of

the causal fungus in Sept. 27,1966 and left out of doors, then kept at 15°C from July

27,1967.
Plate 4

A P = YBAL o NHOELEEETER W o s DR R Uk 3 MOAMO TE

4o

Three apothecia of the causal fungus appeared from a bark piece, placed on potato

sucrose agar, during an isolation test to verify its latent infection,

B:#ELER, oD P F= VDAL WRIOMEE, | BE,F : ABRBASHEES S969/E11 ).
Isolation test of the causal fungus. Upper: from leaf scars, lower: from apparently

healthy bark pieces.

C~D : HE I ONEINAHBAL HHEF OB S A MO CERLTERIN:Z =D 5 B

(TR © 53 U < B o

Apothecia appeared on Todo-fir cutting inoculated with a fungus colony closely resembled

to the causal fungus, isolated from Tokachi-Shimizu.
Plate 5
A ISEREETIR T 3 - HICREIBRZRMLEAEINC b Koy (19694:115),

Todo-fir seedlings girdled to verify the latent infection soon after isolated transplanta-

tion (November, 1969).
B : RIBQEL,
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Girdling treatment on the stem.

C:#Emaic Xy, MMERc 8538 LT o5 4 (1970FE113).
Many apothecia appeared around the girdled zone (November, 1970).

D : MEANIZX > TRRINAKEOT O 4. MEZOEIRIZE, TREDRLEBL .,
Apothecia of the causal fungus appeared by girdling treatment. The lower the girdling

position, the greater the number of apothecia.

Studies on a Canker Disease of Todo-fir (Abies sachalinensis MAST.)

caused by Trichoscyphella calycina (SCHUM. ex FR.) NANNFELDT

Seiichi MaTtsvzaki®? and Shun-ichi Yokorat®

Summary

In this paper, the authors reported on = canker disease of Todo-fir (Abies sachalinensis
Mast.), especially on its physiological and ecological characteristics and the pathogenicity of
the causal fungus, Trichescyphella calycina (Scuuvm. ex Fr.) Naxnvreeor and the environmental

factors related to the development of the canker.

1. Distributlion of the causal fungus and of severely damaged plantation

In Hokkaido, the causal fungus, Trichoscyphelia calycina, was generally distributed in
Todo-fir plantations and in natural forests. Dimensions of apothecia of the causal fungus
collected in many localities were presented (Table 1 and Fig. 1). The manner of existence
however, is mostly saprophytic, and it was usually found as cup-shaped apothecia on dead
branches at the lower part of Todo-fir. Occasionally, apothecia happened to appear on dead
trunks. Though it was known that some Todo-fir plantations were severely damaged by the
canker, their number was fewer than that of localities where the existence of the causal

fungus was ascertained (Fig. 2).

2. Some physiological characleristics of the causal fungus related to infection and devel-

opment of the disease

Apothecia of the causal fungus existed all the year round on cankered stems or dead
branches of the host trees.

Tn experiments it was found that discharge of ascospores took place in the temperature
range between 0 and 30°C (Table 2), and that discharged ascospores germinated between ()
and 25°C with the optimum of 15 and 20°C (Table 3 and Fig. 2.

Ascospores were discharged after exposing apothecia at —20°C for 24 hours, the germina-
tion of which took place normally (Table 4).

Growth of mycelial colonies occurred in the temperature range between 0 and 25°C, The
velocity of mycelial growth was linear between 0 and 15°C, then decreased with the progress
of culturing time at 20 and 25°C (l'ig. 4). '

Received July 9, 1971
{1¥2) Hokkaido Branch, Government Forest Experiment Station, Sapporo.
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As indicated above, it was assumed that the causal fungus preferred relatively lower

temperatures.

3. Survey on the disease development and related environmental conditions

Results obtained from the survey on the disease development and related environmental
conditions for 3 years at the test plot belonging to Muroran and Eniwa District Forestry
Office were as follows :

a) Relationship between wounds and disease development

As regards the relationship between wounds newly produced on the trunks and the canker
development, an interesting result was obtained in Muroran test plot, where the development
of the canker was increasing at that time (Table 5 and Fig. 5). The position of the wounds
on the trunks in early spring (just after the melting of snow) (Fig. 6) coincided with that
of newly developed cankers found in early November in the same yvear (Table 9). So far as
the results are concerned, it is natural to conclude that the wounds provided an entrance for
the causal fungus, followed by the development of the canker.

b) Comparison ol disease development in different environmental conditions

In the following year, comparison was made of the actual state of disease development
between both test plots and nearby Todo-fir plantations of presumably different environmental
conditions from the plots. For the purpose of comparison, a small area of the plantation
facing the southeastern direction was selected in Muroran, where the northwestern wind was
far weaker than in the test plot due to the difference of slope direction. In Eniwa, a small
arca of the plantation, where chemical control of aphides (Cinara todocola Ixouye) had been
conducted in an earlier vear, adjacent to the test plot, was selected. The same survey was
conducted in these two selected areas, together with the test plots.

‘The difference of actual state of canker development in relation to the difference ol
environmental conditions was obvious. The cause of the difference was possibly due to that
of slope direction in Muroran, and due to aphides parasitizing on Todo-fir trunks in Eniwa,
both resuliing in the decrease of activity of host trees (Table 6 and 7). According to the
results of the survey, it was assumed that the predisposing factor of the canker was mainly
climatic in Muroran, and was both biological and climatic in Eniwa.

¢) Comparison of water content of bark parasitized by aphides and the healthy trees

If the predisposing factors, deduced [rom field survey, act upon host trees, their activity
will be decreased, presumably becoming liable to develop into the disease. For an index
estimating the tree activity, the amount of water contained in the bark was considered. In
this case, the concept ‘relative turgidity’' proposed by WeartuerLey, and introduced into forest
pathological field by Bier, was applied by the authors for a method to estimate the activity
of trees grown in the campus ol the Branch Station (Fig. 7). and those healthy and parasi-
tized by aphides, in Tomakomai plantation.

Results showed that water content of the bark was higher in the healthy trees than
those parasitized by aphides (Table 8).

d) Estimation of the activity of Todo-fir trees

Apart from the estimation mentioned above, the activity ol Todo-fir trees was estimated

in Sobetsu plantation with the water content of the bark and the amount of resin flow from
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the bark.

Results showed that the amount of resin flow was higher in apparently healthy trees
than in unhealthy ones, and no remarkable difference was obtained with the water content
of the bark (Fig. 8).

4. Inoculation experimentis

To ascertain the pathogenicity of the causal fungus, the environmental factors accelera-
ting the development and the enlargement of the canker, some inoculation experiments were
conducted.

While negative results were obtained in the test conducted during the Todo-fir growing
season, positive results were always presented during the dormant season (Table 10 and 11).
Canker lesions enlarged even under the snow (Table 12).

When causal fungus was inoculated in the campus of the Hokkaido Branch during
dormant season of Todo-fir trees, the canker developed next spring ; and then many lesions
were usually covered by callus formation during the growing season. In Todo-fir plantation,
also, such recovered individuals could frequently be found (Plate 2, D).

When the dormant state of Todo-fir just after inoculation was broken, no canker devel-
oped (Table 11).

Effect of aphides on the development and enlargement of the canker was obvious. Todo-
fir seedlings were inoculated with the causal fungus. Some of them were parasitized with
aphides just before inoculation, and the remainder were free from them. A few months later,
the canker lesions of the former became bigger than those in the latter. In the same experi-
ment, the seedlings already bearing the canker lesion were divided into two groups, one of
which was parasitized with aphides, and then the enlargement of the lesion in the two groups
was compared. Canker lesions in the parasitized group became far bigger than those of the
other (Table 13).

According to the results of cross inoculation experiments with the isolates from Todo-fir
and Japanese larch (Larix leptolepis Gorn.), it was verified that Japanese larch should be
added as a host tree species of the canker (Table 14).

5. Ecology of the causal fungus, especially the manner of existence in the host trees

In some cases, apothecia of the causal fungus happen to appear on the whole trunk after
the death of Todo-fir trees without any canker lesion. This phenomena will be explained
only by introducing the assumption that the causal fungus already infected the apparently
healthy trees while they were alive. To make sure about this assumption of latent infection,
the following experiments were conducted.

a) Isolation experiments of the causal fungus from the bark and leaf scars of apparently
healthy Todo-fir trees were done several times, and fungus colonies closely resembling the
causal fungus were always isolated, though isolation percentage was low in each trial (Table
15). Then the fungus colonies, isolated and cultured purely, were inoculated to sterilized
Todo-fir cuttings. After several months, apothecia appeared, and it was ascertained that

inoculated fungus was genuine causal fungus based on the measurement of dimension of
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apothecia produced on the cuttings (Table 16).

b) Apparently hezithy Todo-fir trees were girdled at about 10 cm from the ground in
November, 1969. Treated trees began to die successively from August in the next vear, and
at the szame time apothecia closely resembling the czusal fungus appzare:] on the bark near
the girdled zone, TLkis being the c:ise, the tendency that tke lower the position of girdling,
the more the number of apotheciz, wcs recognizedl., Dimension of these apothecia coincided
with that of the causal fungus clready measured (Table 17).

From these results, it is Lighly probable that apparently healthy Todo-fir trees were
infected latently by the causzl funius, and factors deciding the development of the canker

would be climatic, biologiczl, or both causing the decrease of the activity of Todo-fir trees.
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