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ON THE BIOLOGICAL OBSERVATIONS OF A DIE-BACK
DISEASE OF FIRS AND LARCH IN HOKKAIDO.

By

Senji KaMmer

CARERR TR Y oyl HRoASRET, X477 vy ERAE, RMRE
I D —C R IR TV 5 = LRAEE D E T, ABICNEDEALERL,
BRI RET 5 e nC B INZEERRECET 5. R b FoynEkEssl, %
EOFHCEEN OB TWHEROMBERETHART 1 HCESBAEE F1HR)
¥R EOEMREN B, T b OEALEWHOBSY CCRLE0RRE, bR
FHCRTRRE LT NERBACH D TR M EEOEARIE, REEHoRE, £
% Th 5 AHATOMA TRES D EBEMORC X0 CHROHRORIELE,
WO REBIESFWE LK L, 53 Dieback HILEK OERERT 5, WE RCHER
BCER s h e A RBICkE 5 L ¥ 3, BEOMKE, Bal, AFRRESFORIC LY
CHBERAE LTI BT B © & AKD 2, HIAT DRICH D TREN SR
Bk, ANLVERR—BARGARECCERTOMBILSEORKEEL, BEKLD
BARCRCOREWMOMMGERLED A LAHESD, ML ULTHRBFER2~3E, i
BPERMEBO B kB, SACED TERRBT A LY, A—ACRTE
FrcHoERAEX U 355,

e HEEES 2 BE TR, HbElcs ) THE L RERE2E LA
Hansciaibh, EBEEOLEMESAELTRET 2 oNBLEPC sz 2 b
b5, EREEBCRCRERCE) THREARRL DT 2@y, X OMmTE,
HEET, ENESESCISPERRINIAL Th 5. FRARKEEOF LR
 BOREMLES L HEENERS L EELEANLY, ERBnEBHICIEERC
WnsBhd, BEMALAHEMYS L SRONBCR CELT 2 tRb 2 d, AT

T T Y .



514

%1% AUEERMEEE < Y igRH %

R H

& o Mok R O% M & PR | kit | ks o
1 Ak S EIERASARAR ~ B H b 2--3 102 | 1925 (% 14)

2| KEEE A RS A 3—4 159 | 1950 (1 25)9.24
A 3 Sips L JIRRRLA ) & 7 v BTSSR L 3 12? 1946 (13 21) 8.31

4 | ZRFEALBRERE SR AL B 4 13 1%ummymm‘

5 S BN 4 B ES E H E 3—4 14 1951 (13 26) 10.

6 | WERE /M E PR ERE S bk 3—4 15 | 1951 (% 26)4

7 R TR 2—3 10| 1950 (13 25) 4.26

Bladind L bR HMBEAR o AMERYBL BTz 23 a\,

FEEAIRERC ORE w%tﬁ%m%ﬁ%ﬁ?*ﬁﬁéaa%m%%%ﬁmﬂwéﬁﬁ
EEBLOEBRY LRLE, F LTz ORERET G. G Hann B) 0t Uk Phomopsis
occulta TRAVERSO ICFEY 35 & @ﬁﬁ@i?’a< CEDT,

ﬁ%ﬁ%ﬁmﬁébf%%ﬁﬁi(HS&ﬁbf%##pu%ﬂi&bfﬁ%#b
BHE L ok ARRERE o EONE Y F e Ekcl T 2850 BRIV
TRRB.

AMEFRCEL, B oBRHErRINERN—BE, AEEE, BEREFERUS
JRBEFRE UK GAEREERCHE LBEVBH OB LR T 5. XHfRO—-HefideH
CERREEEZT R ERERCR L THERZRLE Y,

L i % & 58

AREEORELE LOBER2HDAL LTS EOEREESE LRy iTor,
BREOAFE LTRBMTEREAL L E U RTPROSHERTFARZE V. 21
) MIC EE#EL RS, 2CorRBiean, LBz Eob ofHREE ORI % Lk
MR L roBRIROML,

1. ERFOEREREE

(i?&%ﬁlﬂlh’“ 500 gr & FE/KICIZE L T0~80°C 1< 1 BRRIHGE, )
Z ORIk L500ce & L, 2IT5gr DR 2882 L-

—RCHHORERFT, Tt I NOBEHSHCHEY, EFEEORS <, KB
ARBRL, BERIGEROBEE L, MOWRE (FOK=50—) BHEOHLY
B ko, HoMMu% 4 Uk, doPamsat, HEHcr, MAsrEafling
BIEHL, BCBGRBEELRD R, pro2PRBLLrNOEE» DA B L KRED
HAEETREEE LR, 13 ARCRERORBEOBCR Lthom, WIRoR



515
- ErR

2. BREEXEERE
<ﬁ§i‘1§iﬂlfl‘ﬂ] & LB 600 gr » 28k 500 cc & )

R 00 e L s L

AEERTR2 L EARCHZ L, ) Thote, BREMERLTEBEYE LY,
REBHRCRESSBR LT, RECHMARMEREES < & Uk, BRAKSTR
ErCBEEY Chie, BFHEBOBRBRIERYE LR, EHI Y R3, BESORAMER
MEETHCRBREEO MK L, LERGEFEEaEyE L, Bouh,
KEEXREr CEGELE LR, 17 ARCRESRRE T 2 e 0BrE L} Y ILo
PRBICHEORTRE R, ALARCLE Licio~ } ) ILTR, Hoatiikof
& LRI Uk s, T RIBRE R ok,

D3 EEEEREEE '
© EEE EEEY Lz b O 50 gr % Z&8k 500 cc Hic 2 BRI B ERIE
(Kéﬁx Y, Zic#MkEmMATE00ce & L, A2 500 ce @ﬁ)
sakic 20 gr DK LIRAEL, W#&zﬁﬁiﬂﬁ:ﬂﬁﬁ’@ﬁi@ L=
- HEEHRERES TV IAKRcET, M07~lcm oY B IEE Lok, £
OEABERAHACHA LTk, EBhE#HRaa, HBom Thok, BEARELD
Toidot, BEEXEEAOHEZENZcm oMRRESABREEXE LT L v 5
BEAEEXEEaaThor, 17 AROBEKEEEL, BICLE SiirbRTR
&iUkao ’
A EFRRTIERE
HFE15gr 2EIWEL, 500 ce DZEEPR & & L1T 50~
(m@mTrl%ﬁ%% N Ry
\THB00ce & L, 2ICT5gr DERZIHEL 5=
BEEKRONMERLOFFELD 05cm g PRAICEL Tk, HHERE, B
ORBEE2cmMBORMICEN L, BBEYE Lk,
EECR TR BEARESZPEEELZET 5800 5aXRA8ETHORk, 18
ABRCRERC Lo THERDEL (RUEATReEBEbhk) 2EEEC TR
5. MBERFAIRREEL

; (%@3&%5 15 gr % ZE#f7k 500 ce < 60~70°C @T‘G‘)
1BEPIIES, < O T58r DEK 2L &

THESE—RCE, 1EMECE< Y moAR» D 12cm 0F & TE LK, &
CRBEEAOHSECE, B3cm OEENL D BEOEFE/RMSEL LTk, BEERBHE
AXREEYEL, MRE v EEEREREE U, 18 0B NBEE O RTR
¥Rz,

BER ST 5 e ABOBSOMEE LORRRTE, 22 1 EHACR THRET S



516

a;M&rum@%ﬁﬁ<ifﬂ%Ltoﬁ#i%@ﬁﬁf&@ﬁouiﬁﬁﬁ%fﬂ%
£T, 2O CORBHEIHETNES, RANIERERE EFTERERET
BLAF THORORERENANIHERE T ok, MENERSELOR A2
RIBOIC KBRS L p ok 5 ROBMERREL L RETh Ok,
CIBARCRTE, KEWTROBRRC b HTRYAET, 25BACLREL, B
WMEREXE LCEMEL, R5b0RERENERRLE L, B LAWK oREFRs»b
B, BACAEBRTHEYET S0 Rk, |

1L E R B
1 R
T7IrF=Y (AM), #5<Y (LK), 7A=Y (PG), rux /=Y (P]), A
¥ Cl) BIUAFARYHFAT (PT) 0 TEOHHIHOK (A) b KX kiR (B)
R, ;‘zo%Au Je K E B REEAR (#9530 ) @@é&ﬁ(&g 30cm, f%1~2cm)
B1ABE—~Uy 2 % 772:Qwa3wo%ﬂm¢mﬁb 2/3 % WL, <
OB eEE L, #HIATIAvHBEERCHS b0, 3R LEERECHS O,
3HERMBE Lie, RBEAKKEA B BF I+ FevakGEE), 7HZ <Y 2%
(Tops), =/ vy 2RGER), 177V 2KQCEE 00FLL, HEALBUEDE
VHEC 08~15 cm, BESHHET 06~08cm THot, B L D A~5 HATHEH
LB LCHEE L, I
2. BEEFYE Ro4ABEOFEEHVRE, : .
(F) AR HRE Y KBACTHBL, 1000 FRRAYR LEBEA -2 TR,
FICHEACT ek, LORERMNTORDH ¥ KEAK THRHEL, © hTHE
MEECHRBC, BARECET 2 RAES OBENY, BE LkitoR CRBESLHE
bEd, $OTCAHORTH BRERER6cc fic, BBt RAHEL L2 8 A
BB B AR LT A T RELRL, IHEELEL0) 55 (BxTmm, &
3mm % 5HEMARORE= 7 0~ AREXAVTHE k) 2Bl L, BEK]l H2RY
Ao 2RO ERT 5 e $HBCH 100 HolRFrfix e, (
() Wir:@EHC LepEEie, %%f%é%km%ﬁ&%ﬁLkﬁﬁ&%%%‘
B L, - : )
(ﬁ>@&om<ﬁ&ﬁ¢ﬂﬂm<w@aﬁwf0%,Em%o%ﬁﬁ&ﬁﬁ&ﬁﬁ
KIETE KD THBEEL R UL B8 Lk,
(T) FEFEEHTACHEERT, REED LD,
3. BEERERIOCEEROLE '



517

| M2 F b F AR AR R
B M RS B W IR R R m
mK 8 ok SkREHE B FLH¥ S i %
» - | ; AT AR 21~22 AIC iR, B L Cime
. ‘ ! Fr R lediedti 1, 4%*&1&30 BCf2em DFELL
1AM | A B 11844 T-8  18—-19 . 4 L—HT 3¢ FEERK, WEEER 12cm, @
| LR CRIRA T R OO 2 &3, o
I : N CERSEHIC L W Lz, B o
AM, | v | Z » -8, —2 '
AM; | 7 |7 v 7-8 Lo-7 i - - o
o 32 H % B i e . 190 B4R O e o
AM,| B | % 25/945| 11 = 32 | 84cm OEETET*X1.6—19 cm, AkmHTE I aRhHE
S R 1 | RcH L9 HHICEY o
AMs | 7 | v | v | 11 +9? | 190 HigoR#Ed 83X 1T cm
, vh‘, . OHACCK@ELRU~ BB EET S uéwwz
AMs | 7 /B 7 WT R RHET, f%w%u*ﬁjg@guu
AM, | » y v — 5] E
I i AMs | 7 | T Vs - SRR S
LE |7 & 7 | +7 4 -
PG | # | s 7 | _. | h
Y R e T
PG |7 || » - ) - - o
P.J, 7 y — i -— I
AM, | A |7 28945 + | 81 }';ﬁyfzaxmcm
AMo | v 7| 0|+ #% L1x 11 om
- AMy | 7 | 7 v +?; [ 7?52&27><13cm;'ﬁﬂhh%—*"ﬂlkﬁ%%ﬂj*ﬁbko
LK, | 7|7 , + 4 - g%ﬁ%&xfg‘?cm%}?i?hﬁ?%&uﬂb BROE
LK,  » 7| + 46 gjzbf 7% 6x 14 em B FICHFRRCRARDHAE &
LK, : , | , / - ( % ‘ ;;ﬁgéiiwcmﬁﬁ%%iﬁ&T‘ruﬁ?%&v%‘»‘f'
11 B B i Bl 16 1 H Omgi 48X 1.2 cm B &
AMyg | B | % (19/10°45 16 | 44 | »iCEEOGEMES, 158 HH O#PE87x1.4 cm
' : (B 2.9 cm) e
16 H48 DJ9E 8.3 % L5em 32 H H OJRPE 3.4 2.0cm %
o o BB 3.8¢m, 165H1§k.$$§ BT v EBICHHS 2
» ICEbE LR L D, 5 ( OMFRER I BT
AMyg | 7 | 7 4 16 + BEL Dok, NZ DRI 2B T EHIC LT
' LI HHRIEIWIEDEI TemiTELERHIC R A
Lz OWE UM 585 AW 2 *u IR 2R L2
- BER Lk, 2R, SHERNT RboR,
AMu| v |T| | - | -
, ) T L T RBIEES] ] CF 2 17 BIC R
AMs | A |7 [10246] +2| 8 B & REBTIR &8 C T L,
A2 C.J1 s 4 4 —_ —_ )
PTy | v | » v —?| = | sEEL LaMBIA RS WIS U a0

* XHOEES, AR cemikTHLLE



518

BRI A 0% 213 BB (BIRE 24°C, HEES 15°0) CBELE, Bosa
i, B2 B EREACHE LIS, tORERABHABEORCELE,
TEELEOBRBE L S 2 Ol B2, REFEATREC Ll — €8T
By, L X0 by AT 74 vCaS, ETRARKTREOR, XEE4 B Aty
W, REATH—ERBICED SRECHEAL, ROk TEMCHAEEREL L,
4 BEEBRECEZEOML,
P EBERROBELRET 5 LROML R B, ‘
L Bfrs 2 TRELCHERED Lk, BRsUGELT LI LanoR,
2. WHREER 10 BiTRCE bR, KECEA Lk, AR ETOHECHENT,
Bk F31 E T 04omEi 2 #13 004~007 cm Thok, A4 OHEICILIE DM
Eiot, YKL KEBATE, BENBVETHOR, WTRIMEE 3 @MAKTHD
T, THHFEBMAOT NBVEKTH Ok (B2 R I-V HH),
3. AAMEEABELTICT 5T 2t 5 ERENICE - o BESRBRIC I T
2 UTRENER L T2k, ,
4 AMypich b TREEL165 A% 4 B2 B) Icd: LT AOR BlRFY S 4
B Uk, CRRERICE Dk (L p.104-105) FhdsEd 5 © & R Mo,
5. BATABKCELREZTCVoT FYYREH I < VIR BEEG L Ricsy ax
SV, FHESTY, AFAALAFATBECR X CHAKBCHET 5 0 BEEY
& B0t

i 3

1 EEEHCRNTRREINRS P FYARREAR2EE, BRBEEo—&E
Phomopsis occulta TRAVERSO : HEEINHHBEAOTHEELINS L RCEHE @)
B 6 Liezsb TH52, ARETRAED A-RRF LA T oR ATR#E oK
ERBLOIC b F v ido b Mo Ec T 2 BERREE U TORBREL B~ 5,

2. A-ERFHLBEEME S| U MATS ROMEL ECBEL, 28~25Co%
BEACENT, LEMRCRT 2EEORERNL B Lics, ERHERX, SREH
RE, KRR, EFHER, HREIBETRRERLOECHFTLOR, WINORE
EETLHB0GPE2~3 oMHIATREADIREY R, BIArETICE
Lok, 1 AR TRESFEKORBSBERCEL, YRCHTFREFAMLE,
HFreREHcE) TR L2 & AL BT BRRAERECR TR 0 BRwieh TE Ko
WFRLEFALELCE (HBRE),

3. A-MEITHEMV, SIH5ECHRED | F < viens EoRERA RO A



Hfzmﬁbﬁﬁﬁﬁ%ﬂO##%nkOmL

i 79brF=y, ﬁ77/K@%ﬁL%#7UL/v/ FPhxy=<Y, RXRLE
@L&boto4?4A/rﬁ%A7fuﬁﬁ%mm%Eﬁ%¢L#ﬁﬁ%ﬁ%i?aw
Eb ok, : »

ii. A@ﬁ%f%,A@@%#BiUtﬁ%f%%Eﬁﬂ%T&om

iil. SRRTCEES %, oMY ORI T OMBEKITKEX R RB LT OR
@%&hf%%b%@%%@%%%ﬁb%k?ﬂ%ﬁ%%%%## Wi s 41EE S5 2T
FORETICBE L 2 ¥ 3B Lrok,

iv. Z2HoBACRBRTEESNI0ECBEERECCrOEoBRE S, Mg
B R 7 ¥ DR R R RIE R U, 2040 B FRAR Ute. PRI BIC B
SRGEORE BRSO T, BBEHEBEVWIRCLE U, X2 WoRELED TRTREE
FTrordbbi,

v. ﬁﬁﬂﬁ®%ﬁﬂ,§ﬂeﬁanMEbf&ofﬂ AHCTRERENO0CT
BREYDOERCEBVEERCLDThikaL LTTbhic, fld7 It F< Y i(A-My)
b <1210 B 19 BB 153 B v~ 3 A 21 IR0 E s 87cm, 1 Ldcm %8
Ueo | B EORELAER 5 EBORER ( P2y 4K, 71777 14) 2l UHHEC -
1 04~06 mm, XEFHiEwk 0.09~04 mm Thotk,

vii BHEECEORMIE ) (B, EROFEREN bk,

vil. A-BR TR LOHoRTRACAE L, B-ARTFRREOMTRPCREDL .,



520

Literature cited

1. K. AoKi: Studies on the Oecology of Diaporthe Nomurai HARA. Forschung auf dem
Gebiete d. Pflanzenkr. Heft. IV, pp. 192-198, 1951. (In Japanese).

2. DAY W. R. and PEACE T. R.: The experimental production and the diagnosis of frost
injury to forest trees. Oxford Forestry Memoirs No. 16, 1934.

8. HAHN G. G.: Life history studies of the species of Phomopsis occurring on comfers Pt.
I. Trans. British Mycol. Soc. Vol. 15, 82-41, 1930.

4, S. KAMEI: A cause of the death of Todo-~fir stems. Journ. Sapporo Soc. Agric and Forest.
81, 168, p. 586, 1940. (In Japanese).

5. ——: On the inoculation experiments of Todo stem canker. Ann. Phytopath. Soc. Japan
XL, No. 1, pp. 53-54, 1941. (In Japanese). i
6. — : Die-back disease of Todo in Hokkaido. 'Shokubutsu-boeki, Vol. 5, No. 11, pp. 423-

438, 1951. (In Japanese).
7. 1. TANAKA: On the pear canker disease. Report of Hokkaido Agricultural Experlment’
Station Vol. 31, pp. 86-122, 1934. (In Japanese).

Summary -

In Hokkaido, a fungus tentatively identified as Phomopsis occulia TRAVERSO
has found very commonly on young plants of Todo-fir (Abies Mayriana M. et K.
- and Abies sachalinensts Fr. ScumipT) and less frequently on those of Japanese larch
(Larix Kaempferi SARG.) causing stem-canker or die-back disease throughout the
growing season.

In about 10 to 20-year-old transplanted sapling stems, the die-back symptom is
usually distinct disclosing copious pycnidia over stem surface (Fig. 2), while i much
smaller seedlings such as those in the nursery beds, shoots bearing discolored foliage
were often found bending downward, the root clotches of which mostly were re-
vealed to be attacked.

Isolations of A-type spores were repeatedly made and with them the compara-
tive cultures were made on each of 5 different kinds of media. The order of the
media, on which comparatively good growths of the mycelia resulted, makes the
sequence of onion decoction agar, potato juice agar, apricot agar, malt agar, and
corn meal agar.. In rice leaven (Koji) agar, the mycelia also grew very vigorously;
and also in culture tubes and dishes containing the media many pycmdla were seen
after 20 to 70 days (Fig. 7).

Inoculation experiments with A-type spores and mycelia were made on small
seedlings as well as on detached twigs of six species of coniferous trees, viz., Abies
Mayriana M. et K., Picea jezoensis Carr., P. Glehni Mast., Larix Kaempferi
SARG., Cryptomeria japonica D. DoN and Pseudotsuga taxifolia BriTT.

Successful results were indicated only on Mayrian fir and Japanese larch when
both spores and mycelia were used (Table 2).

The inoculation has succeeded in a wound cut with a sharp knife which again
was barned with gas heat or red heated knife blade while the inoculation remained
negative when the wound was inoculated as cut. In the successful inoculations,
the typical lesions were produced after some 10 days and the pycnidia after 20 to 40
days. The lesion has developed much quicker in longitudinal direction of the stem
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.and far slower in horizontal direction. In Mayrian fir No. 12, the lesion after 153
days was 8.7 cm vertically and 1.4 em horizontally. The rate of enlargement per
day, averaging 5 experimental cases, was 0.4-0.6 mm in longitudinal direction while
it was 0.09-0.4 mm in horizontal direction. '
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Explanation of plate.

Fig. 1. A Mayrian fir seedling inoculated with A-type spores of Phomopsis oc-
culta, showing lesion demarcation on stem surface; 1: 30 days, 2: 63 days,
3: 94 days, 4: 125 days, 5: 153 days after inoculation {Reduced).

Fig. 2. Another tree in the open affected by the same disease showing copious
pycnidia and gradual invasion downward (Reduced).

Fig. 3. Another seedling inoculated with A-type spores showing lesion demarca-
tion ; 1: 11 days, 2: 23 days, 8: 42 days, 4: 57 days after inoculation
{Natural size).

Fig. 4. A detatched twig of Mayrian fir inoculated with A-type spores, 30
days after inoculation, showing complete engirdling of the stem by the
lesion and abundant pycnidia production. (Slightly reduced).

Fig. 5. A Mayrian fir seedling cut on the stem surface treated with burned
knife blade but not inoculated. Completely healed after 59 days (Natural size).

Fig. 6. One week-development of mycelia of Phomopsis occulta on Koji-agar
(Reduced).

Fig. 7. Seventy days old culture on Koji-agar showing many pycnidia and spore-
horn therefrom (Slightly enlarged).
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