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Table 1. Actual survey on “Rooshi” pitch canker of Hinoki up to 1980
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Table 2. Mycological study of “Rooshi” pitch canker of Hinoki on and after 1985
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Table 3. Tree number of Hinoki classified
by severity of the disease
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Schematic location on Hinoki with

severity of the disease at an experi-

mental plot.
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Table 4. Number of diseased part classified by direction and individual symptom
TRl IO

At — : : & &t
W MEE RN REARE R 2of

W 61 (0.55) 6 (0.05) 26 (0.23) 74 (0.67) 25 (0.23) 1 (0.01) 193 (1.74)
[t3] 65 (0.59) 4 (0.04) 24 (0.22) 60 (0.54) 14 (0.13) 1 (0.01) 168 (1.75)
[ic] 74 (0.67) 6 (0.05) 31 (0.28 50 (0.45) 19 (0.17) — 180 (1.62)
it 70 (0.63) 6 (0.05) 73 (0.66) 21 (0.19) 1(0.01) 195 (1.76)

(6.63)

)
24 (0.22)
At 270 (2.43) 22 (0.20) 105 (0.95) 257 (2.32) 79 (0.71) 3 (0.03) 736 (6.63
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Fig. 2. Schematic location on Hinoki with the severity of resinous (a) and freezing (b) type,
individually.
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Fig. 3. Height of all the incidence of diseased part with tree height of Hinoki.

5L, WTNORYICELTOETMICRESED ST, BRI >THEETY
Teo BB, THoDRISREBTLUMCS, BITHHL SO0 T3 FlED S i, L

L, IS DT & Okflgiiithig, £ < D4, LBOREES L s hsktT b f4E L
TVLDHT, FIHIESRH L TOBHIBEEALED ONEht, TDTEMD, T
L 5 DA ORIEDHIIIZ, RIEHREBRLIBEEEZ o hi,

AER B L VA ORBIIC > 0T, 2RO BIHER-2 TR L 72, RISH ORK B 24
I EDORIE & BRI A LTV (K-2a) 43, BRI O B RHEFHOMIKICZ < & 5 h -
(X-2b)o FHE L Icbhsr D EERICIE, 5~6F0D b / VAR T CIRIERILcHEL - 5 h
Tnfel Eh o, Bl EMIcHREOWENLE VERE, WROR  ICRISHHESS VW ET 3
KREHEER (248 1955, KB 1956) &—H L Ml TH - 120 HMBIBTIE, —RRICHAIZH,
NTHREREMES (GH -4 K 1959), HPORESESREV, S5, ASIckD
R ORIEIREASE D 5N 5 LK T4 5 (B 1982) & EBEDS, HGEHTILEE
HELPTL D EHAIE N,

MEIADE 7 FLETKOBELORETLIC >V THSBE (K-3), KBRS I BIG
<, 0~4.5m DOHEPFHIZ/HE LTI,

RO D B DRAIN % 5 5 7oz, HiEE 50 cm 5O BB O G £ K4 107 L
oo OWIFNORHRET bHIEES &% L3I R BIII D <, 1~2m FiFicg s - -,

IIERREMOERINIT 2 VT, HBEEERE LR EEL SN 3RIST S & WA
oV TAL L, HEORARHE 15m LR sE <, RISETEIIA 1 A% 0 FH 06
EOFREMSH SN (K1), HBRELLEOKE X 2 H-RISHCEIET OB T, 50
cm K ORBRENCE UR 2 BEEIL, 1 > OIREEO &% 2 B D» £ 2 T 3~4 LRk &
EZAoND, &1, BHOEROBWEITL D —D>ORSLBEREET 2EE0, RIEHH 5 &G
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Fig. 4. Number of the diseased part classified by symptom and height.
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Fig. 5. Schematic chart on the development f disease symptom of “Rooshi” pitch canker of
Hinoki.
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DFRBANEBITL, T, BEERCHEVL

b et otentiate of 11 D BRI L AR O i 52

a . vera, T potentials o € . - -

T day o tinas oo UBESIi -k BTh D EER BN B,
— T D & 5 RIRIERRE DR B O 12

— - 118 o i HEBE BRI S OR L,

e N . T O & 5 RIS IO R & TR
ez -12r -120 - o -l21 LOMRIEDOVTA S L, TEMOBTER
m%F -113 -122 121 —1.20 o n
th& ~120 —112 —128 —120 P 05~1m BETH D, KREHOMBEIZ
#ME  -126 -124 -—121 -125 HiE 1~2m fhEic&k e %<, BEFEFoH#
£k —121 —120 -—124 —121 BRI 3R BRE Db 5 12 (K4, -

5o TOLII, WBHORKAR, FIEE
REOBOMNEIE L TOW, BIsRoRE
HALIc >0 T}, FhEATOBERENR
PR OREEIBEE L TWBET3EZ H1dh
D CKBE - 8B4 1974), £7-, BHEDEER

6 P-V gk 0185 h ok EtEE (MPa)

Table 6. Water potential components ob-
tained by pressure-volume anal-
ysis on Hinoki

wEE e y . . " o

e EDREHE IESIIhHLIcR b2 < Bt
~281 ~152 \Z (3 -

b g T BEENTLSD (B 1982), Thooce

rhz —3.02 ~159 E2EZESbLEB L, HIBRIB T 3BE T OF#

E —3.00 ~1.62 ER (LB S 1984) ok »iRISKEEED R

WD >T0B b0 eI SN,
i) IRASRRARARDIKS EIRIREE

HEMSADOE / F2ENAKROAPOKET v & v VERIE L ERIC>WVWTE B E, KEF
vy VDR, 2KkE LTiE —0.9 MPa~—1.6 MPa Offi%k LT, BARIC/ N5 Y 8545
N1, £/ FENKOMEEOME S & CWERRE LKDEBIREE ORBIRIZS> VW TH B 120
iz, BIOKHE T v ¥ v VOFIHEE RS ISR Lo K5 10H 5N 5 & 512, HELOKE &7k
RT7 V¥ v b & DRI Z—EDENIZED ST h - 2,

IR OWERERIDOKAET v ¥ » LOJEIZOVWTH B E, OWENGEHEES —1.2 MPa B
RT, WEREE £/ FKNEIRREEE ORIC 3—FDHAMED SHEH - too F7o, BEER
BERNCRITE Ll b / + DEDRSEEEFR6 1R LI, TP BE0 U= O, RISKOR
TREOBVICLBF L VEREAD SNUP T, THOOMBER, RISHRRA DK LR
KEICRERHRD SNBO LT 28K S (1983) OHE L —HT 56D TH 1z, TOT LM
5, b/ FENAROKSEIREER, RIEHRICL > TREUFEBAZHELFHBVLDEES
SNt
i) & &

LILOMRP S, &/ FRIEHREERDN ICB T 2 RAEFEROFEHHMIE S icS hi, $5b b,
RIER & SN 2HEIE, PR EEZ SN ARIEFHIEES L OB, S5IcTnsomRK
DHERE L 12 b D & BN BIRIEE S & CHBIEE, BEh 54 Ul EEL 50 BRI &R
fbkant,

REMOFAETALEH E 1~2m OFS RSB AN, DX BKBHMOFRERIIE,
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EEELBESEV SO LS N, & 5B EORBHIERKO SR, BBSHT
RUDHERET 210 & 18- T, BIEHREE OF - 5K BB FIicE$ 5 fooic, K-5 1R
Shic kD ICHRORB & & I T 5 o LIS i,

¥, B FOEDOKEF YV

LT 7P O VI & U P-V I & B Ko
Table 7. Actual survey on “Rooshi’pitch canker of DRERE R 5, IRisHRBRARDIK
“Maate” (Thujopsis dolabrata var. Hondaz) SHETRIREEICI3E L VWEEIIED S
= DBH(cm) B S (m) N ot
i & (k/ha)  THTSD P ESD
L/ %7240 806 275+ 94  195+5.1 5. E/F7RFOAINRICEITS
A 187 229+125 15.1+6.3 RIERORERRE
BRA 619 288+ 7.7  208+38
z F 137 398+134  229%51 RIS EE L, §EBHIE O 7 76
BB IZ 40X40 m ZrbbhironmELE+5I1 TV

@\ T
10m
Qo @1~418 Q5~91E @10MELL Px¥
K6 <7 FHEAERMOEIIADNES L BT
Fig. 6. Schematic location on “Maate” with severity of the disease at an experimental plot.
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Table 8. Number of diseased part classified by individual symptom and

length
. REHOEX (cm) )
R &Er
0~50 ~100 ~150 ~200 ~250 ~300
W g A 261 251 29 8 0 4 553
mom A 11 14 8 3 1 0 37
;U U] 6 8 7 4 2 1 28
g iR R 6 0 0 0 0 0 6

9 BREDHAHETE

Table 9. Number of diseased part classified by individual symptom and

direction
IRIER B O IR 3
HhL - - - & Et
IwigmY -3 gt AL Lt s
53] 190 (1.47) 9 (0.07) 8 (0.06) 2 (0.02) 209 (1.62)
;3 132 (1.08) 10 (0.08) 8 (0.06) 4 (0.03) 154 (1.19)
[f] 107 (0.83) 9 (0.07) 7 (0.05) — 123 (0.95)
bld 124 (0.96) 9 (0.07) 5 (0.04) — 138 (1.07)
&t 553 (4.29) 37 (0.29) 28 (0.22) 6 (0.05) 624 (4.84)

Ay IRIETT T BN ORDBHK

5, %IT, T ALKICB T 2IRIEROREKEICOWTHM 62 4 6 Il %iTyV, &<
BB O B R AEIRA > & A 1 HEDRE N — VIC D WTRIT AN 12,

A ANBRENT , BoK 1004F40e / £ 7240 (=7 5) ATHT, FElEEO
HEHE P » I EEIC 40X40m D7 oy M ERE L, HBEHNOLTOITAICOVT, WK
hiiE, MirEmER ﬁi‘.ﬂ]&iﬁlﬁ@“ét&m: RIER B ORE, FASN RS, HhD, BfE
%ﬂ«toﬁk HBIMNESEWVBSICRYRICRELTADPTTHE L, £, HEFROHEHK
Mma@t/#mtm&ﬂﬁh,ﬁh&,ﬁ%A HEN, RilsmHENCEEYE L 7,

HENS ORI A ER-T 12, IARALE EHEROAHIRIAER-6 1R Ui, FHEMO—/HIciE
ZAFENREIN TV, =7 7O FHMREERIZ 27.5 cm, EEBES 195m Th - 72, FEL
1T T RAAKRI29AKD S 5, LRI 30 A, RIEHREHAIL 99 AT, MOLeEkoRIsHkE
RIETT%TH - 1,

BEREBRAROTEEMESEE S FEEE A 5 & (E-7), BIEHEBHAOESEIE, with
bEEARLD SREZFEER LI (Welch ORET 1% DERETHER), 7, WEKICIIER
ARODISVER DD St

A T OIS IRISRE OB BT O mIc W T A 3 E (K-6), i FEicEhiyicmk
BIOZ W2 7 F N L TV BHERDED Sh i,

IRIER B O R X RIS BRI A K-8 TR L 7z, IR0 Bk 3, RIETHS 9 &
ZHDHEIIICE D - 1o, BEREIE 50 cm LIED & ODFEHEEY o1, RIER, EET-0 Mz
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30 #-10 HHIBRERKOEEEORE
m /_/_/—/—J Table 10. Welch’s analysis on direction of
20 the incidence of diseased part
10 % i ik
0 BT ANAT S E - -
30
20 ) Welch ORRTEIC L » 12
*! BRDOEMRETHE
R :, . ! 1% OBERETHR
10 A .\:...‘ — HEERKL
=) T "‘.;":.‘z ‘:v~:‘
sg Pt WD e e gL_J-@gi 2000m}é:2_5j}%/‘%~§&“9n7‘:0 z@ﬁ(
o Em /; B, BlEHE b, FEORBICHE > HE L
20 DIAMTEEE B - bDEEZ BN B,
ﬁ - FAIR O BHEE T 1 L fe ST &
10— ;_g,‘,.. T FAGRHT R, HHO BB EENSEY S h
R MUPETN f‘,:‘ 18 - o3, IRBERY SAHERHEE T IREE VL LK
30 BRI E D - 12 SRR BB G
1t /f! H3d B EMIT DV THRETAIT - 1KEE, HICH
20 oD BEEUI DAL D BEH T L THERIS
f/ VELSEER (R10) AELHL,
e FEBOH ORI >V TH S L (Y
ob BT -1, WFhOFRTS, B~k S ickhs
& B DEVEEEARICIEBEIRG DI - fo, T 1z, P
K7 BB AR ESOME ALl T 10 m LITF Ofric s LT v

Fig. 7. Height of all tbe incidencg of dis- 2ot LT, EEMElEEAICIE 10m LI o
ff/fae:tefiﬁssvigiz btyri;reﬁfﬁ.t e zHoRENRY SO
WEMOFKEEEC > VWTE SRS 3
%, REIMOE S ITXHIE LI HAEIEIE &SR ER-8 oR L, BEBloBETHic>vT
HBE, 1~2m OHFHICETKOE -7 034 50, HBHOEHcw I3 E, BiRRADE L8318
EIDERETH - 12,

IhoDER%E, FlOE, F ATHOBEELMBLTAZE, <7 FTHOBEEITIBERILY
100 4, KimA% 20m E@mbp o fctcd, HBHMOMES 10m P EOFIIKEF TRATHLED
PREEITH -1z, £, BB IC>WTASBE, HE I~2m B TRAEETRL, &%
Im 40 07lTH -7, COfEIF, b/ FHRORIEHETMOBAMELKT L2001
WY L, COT &, RIERIEEDCHER LI TR, BESOILAKPCHEADEA IR,
B EAE Y O OREBEPHEIHBEIBEWVEE L L2 RTbDEEIONS, =T FHTIE
PEETHAERMESEEV ELOHBOES 1mBELTRLIZIDIS, £/ FHROME & EIE
FICBHERTER VWS DD, BEHOEY— 7k / +HOBEA LERE, #iE 1~2m OFXic
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Fig. 8. Number of the diseased part classified by height and direction.
otz T EREBKRED, K, RETOBETZORKFECHE 110cm (19454F) TH5 L, HERE
H50cm 22 AHIETEHIHTH %, THHDT &, RiEHORAE S HESEL BERER
PHRICH DI LERETEHDTHS D,
BIEHA GBS S E, BMBRO IO BERER, >V THANCHEERENE < 12 504
B SN, REBERHSEAICERICE L - E (F-10) &, #1L 5m LLETOREEAH D
HRICHANRTELL Eh ol EARBLTVWE bDEEL NS, —fRIC, BBOBEAITI,
Hiic XAERESE & 5 72 OB OEBEIER S S RN EESMES, BEPRELLT
wEbbhTWwd GEH 1982), 7, HENEROE VAR ORI TIIGEERIEE O kS &
URHSDEBMNERTH L D LR NS, Tho0ERICLD, =7 FiBomfllcidmy

F-11  BEHF ORISR BT 0 R
Table 11. Actual height recorded on the
incidence of “Rooshi” pitch
canker of Hinoki
OB BREM M) RS m)
5 & R 0.5
& F B 3.0
i B & 3.5
w B B 3.0
KO 2 ~2.0
kR ¥ B 1.0~2.0 40
w H#H & ~2.0 5.0
JbBE - LfE 1.0~2.0 6.5
E kB B 0.5~15 25

& CTRIEREBRPZHE LD EEZLS
N5, 71, AR OREICIIEESFAEL
PFNnCE (BEH1982) o b, oL
EROWEICEIHEECENT 20062 EF
NTVEHDEEZ LN,
PLERAIAER» S, =7 TSR OFEE
B, 2 XDLHIFEDBIEMNMTESL, T
bbb, R, RIER, BEL, BB
URIERHEE D 4 4 1 7 1icfER b h, Th s
REo 9 BRRIEREZE L TWi, RETER
ZLLREVIENS, REREAROEARLE &
bITIALTW b EEZ N, T, &
B L 1~2m ok b Eh o, BT
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Table 12. Relations on the disease severity and tree growth of Hinoki

(1) HESBIFRHE, FICHEERET L0,

E'Ejl:ﬂﬂi. TEMBHICIR I > TEREBEF LG OER (LA S 1984)
D BERTEE MRS TIHE. (KB - A 1974)
5 B TKkBERLZ O BAROIER SIS THER Gigk - 1B 1954)
CERESKELBE (- THAEORVL O HEKR. (&5% 1955)
DOHBAIASEL K BRASK & g ER. (HE - 1T#k 1954)

v HBEREASRLS, EROBOERTHEEA (LE 1981)

( 2 ) J:.uah—lﬁf&ﬁﬁg

T E H HEROERIBERICENTNS Y., (REWED D) (F - i 1955)
(3) HIAROREVSHEERELET 29560,

1l B B MgARCHEARTHER. (FH 1956)

B B B UKREEOEVHY THER (KRB - B4 1974)

E % B YKREEOSVHS THE/N. MBARPLHKRTHERN (&7 1955)

E LS ]
THEgm
0 D 5

TRARMIIBRECRE LTV, 5m UEOES cidrgilice, 16m Ll EoWAicE T
WENBD LN, TOI &R, RIEFHEORESBEB LUVHEELEBECHAKRLTVWAEZ L
ERELTVWEbDEELLNS,

6. E/F - b/ F7RFO0REROREREICETIER

b/ *ORERIZ, B~ E > icdtE (192 ic& - T IR/ EMmME SN BHRE] LT
B EFonRmETH LN, EBRICE / FOKBY» oRIIENHRINT 28713, EERAEOER
KORENTEHITHELTHY, 12, ZORAGEASREL L TOREEELTWS, ZDX
ISR OREEREIC VT, BEOHFERRESEIOFEEREEEZELADEDL L, ZOR
HICBAL TRDO &K D RO DB L 1 @n 2380 5 2 & TE 5,

%, RERBICO VLWTA 5L, RIERRBHORESMICOVTIE—EDOMREZRVWHT T
SRRSO, RIS ORELAIZIE 1~2 m OBBEICERT 5 &0 I HE L 7 Hm 2532
>3 (F-11, K4, 8),

E/ P/ #7270 OEBRELRIERRELE L OBRIc>WTA S E, AEDOBI AN
KEERIEHRHEENPRZVETZHODPEETHY (F-12, £-7), WH—ZoRMIcRE5h
F - FTEE (1955) D& R, Blici~i &Stk 2 FDIRIEH L IIEZIT WL,

MW OAEITARDIREE & IRISHIERE & ORMEIC>WTH B &, AP AICTRISHE
EREHILL, MANTOREWNS W & HFEBLICEETH 5,

RIERORABIELES L OBA,» O A B &, £ OEEFR/ER (E-13) TQ, RIBROR
HEESEEREESEVE L TWS, ZOXHBBERERBBIICEET 2HMEE LT, e
(1984) &, HALHIGICH 1) 2 IRISHEORE LS LBFENSH B E L, £LT, TOESIE
BEREBHRT 2588 RIcH2E L, MIGROFRELREE & ORGREERE L 72, 28 (1956)
3, IWIEEAEATHREDORISREEDOREERE, S, RIERORAELBELRIOMEICO>WVT
WrirE o WEL, BRRRHTE S E L, D2 20HELIANIC, BRIICRIERORAE:
LES L OBFRESRET WG IREV (&-13),

RISHOFRERDVDELEbN MG bMESNTWES (F-13), IS (1985) DHME L
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Table 13. Relations on the disease incidence and snowfall

(1) BIEENTSET 35,
HE: BEHACENTWAIE»S, BEF I 2HE EHR. 5H 1940)
" E R BFRESELREREROMES—BTEIEN S, FHEICLIYENLIERBYEIZED
HADEBEEZEICL S / +OEMIR b L2 ICKEEY 2 EHEEE. (KB « 4 1974)
E % & BismgEAcES, WEEHOED SRRV Eh 5, BRIk 3ERICERT 2
i, (2 1965)
8 H B SR, BRSOV EEICREKT 5 . (L3E 1981)
JEBE - (LpaHh S &S 2 m LB AHgiciRiEREENZ VL C LA L FEICGERNT 3 iR (B
% 1984)
(2) HEBELOBRELET Bt
gbtS . (KBHIR THESZ W Eh SEBICKERNT 5 &#Hh. T, BERMERS IHERT 3
BfRIcH BT 5. (LA 1984)
1l B #EOBE 20 FROBREEORSE’] 47cm T, BELRIEREOBZEAESEL, R
RARBHE Utz (E58E 1956)
T b 35 IcE T 2RISR EORL.
B: 2¥h 31+ Y REohEICoOWTHL, G5 - JLE 1954)
F B OTEORFZEOR SO 25 cm, (P - T8 1955)
E g B EEREEIcowTHE. Ga s 1985)

Im

\
7““#5*2

[Iﬂ

b/ FORMHERECERT 2HEEIC >V TORREEZL SN, dFf - IHE (1955) Pk - 7L
5 (1954) ofE IFBHc e L it FR BN LG e/ FORER L EEZL IV, Dk
HICEZBE, £/ FRIERORELELESHE LV RRNWER E OMFREGBES 2HE

BIGER W &ITH B,

ko k>3 7 3 RIEROREREN» S, £/ 3B8L0k / +7 2+ uiRlsRORAERT L
RDOEHICEZ B EMTE S, IRIBHEORAKFE 29 1R L 12,

%9, WiERICA SN D &S RE®HD» S ORELRIEORHE, b/ ¥Pe /7250l
AR SFEAEL BV & (BHIS 1976) 5 5, AN ABIERAOM 55 OYFRN] « (LK) « 4
YIRS R X - CTHET 2 EEMIBEORFERICGERT 2BHEZ EEZ 505 (Lidh 1984,
Kuropa and Suzuki 1985), & D & 5 fEflE»sHE: s hviud, BN KERIER~NCHEET 25D
EEZOoNDL, I C, TOEERISEIKORBE LT, &, SEEILEA2HITFEEMH
k%

FoREITIE, —RCEITIEEESEO —>MBEZ Sh, TUENMBETRKOBB THE LU
Bl FIRAFE L WHEARIFLTVWE b0 EEbN 3, ETARBBR THRAOEOREIR, @TH
OYFERIZ b L 2T - THAN, RERHG S IcBREE U S, ETAR®R IcENsigE %=
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Fig. 9. Mechanisms on the development of “Rooshi” pitch canker of Hinoki (Chamaecyparis
obtusa) and Hinoki-asunaro (Thujopsis dolabrata var. Hondai).
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Summary

The “Rooshi” pitch canker of Hinoki (Chamaecyparis obtusa) and Ate (Thujopsis dol-
abrata var. Hondai) is frequently observed in heavy snowfall regions as well as the northern
part of Japan. Reforestation with Hinoki has become so widespread that the pitch canker
is becoming one of the most serious disease. Empirically, the “Rooshi” pitch canker of
Hinoki is supposed to be one of the restriction factors on natural distribution of Hinoki
forest in Japan. However, there are few scientific papers on the disease. The cause of the
disease has not been explained enough.

From our survey, the “Rooshi” pitch canker is considered to be a disease complex rather
than a discrete canker disease. The classic symptoms of the disease are classified into three
types, that is, a bleeding type, a resinous sink type, and a grooved pitch canker type on the
trunk of living tree.

In this study, we discussed on the mechanisms of the development of “Rooshi” pitch
canker. A bleeding type is supposed to be an incipient stage of “Rooshi” pitch canker and
caused by abiotic stress factors such as cold and snowfall. This incipient stage of the
disease develops to a resinous sink type on the trunk. And, finally, a grooved pitch canker
is formed on the trunk accompanying fungi such as Sarea resinae and Pezicula livida
(Cryptosporiopsis abietina).

Key words: Chamaecyparis obtusa, Thujopsis dolabrata var. Hondai, “Rooshi” pitch
canker, mechanisms of the incidence, complex disease



