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Inoculation Experiments of a Nematode, Bursaphelenchus sp., onto Pine Trees

.

Tomoya KrvoHARA™* and Yozan TOKUSHIGE™*

Summary : Epidemic occurrence of a virulent blight of pine trees throughout the
southwestern part of Japan, especially in Kyushu district, has long been noticed among
Japanese foresters. A large number of pine trees in many stands declined and finally died
off; for instance, about 39-million trees or 380-thousand cubic metres in volume were
damaged in 1968. The cause of this damage has been attributed to the attack of bark
beetles up to the present time.

In the previous paper (TOKUSHIGE & KIYOHARAD) the authors reported preliminarily
that a species of nematode, Bursaphelenchus sp., was commonly detected in the wood of
dead pine trees collected from many localities in Kyushu. To determine the effect of
this nematode onto healthy pine tree, several series of inoculation test were conducted in
certain pine stands (Table 1). From these experiments the authors came to the conclusions
that Bursaphelenchus sp. detected from the dead pine tree is considered as one of the
causal agents for the death of pine trees and it plays an important role in the deterioration
of pine forests throughout the southwestern part of Japan.

" Results obtained are summarized as follows: :

(1) When about 600 nematodes were injected into the heartwood at the base of
stem, amounts of oleoresin exudation from the punched wound gradually reduced but the
inoculated trees did not die after all; whereas almost all of pine trees inoculated with
the nematodes at the rate of more than 30,000 per tree were finally killed (Table 2).
Therefore, pine trees were usually inoculated with 30,000 nematodes per tree in the other
inoculation series.

(2) Nematodes used as inoculum were multiplied on the colony of Pestalotia sp.
isolated from dead pine wood. As inoculum suspension was prepared by washing the
Bursaphelenchus-Pestalotia culture, it contained nematodes and conidia of the fungus.
However, conidia of Pestalotia and filtrate from the mixed suspension proved to be harmless
to healthy pine trees. Only inoculum containing nematodes, pure suspension of Bursaphe-
lenchus sp. and mixed suspension of Bursaphelenchus-Pestalotia, manifested the ability to
kill healthy pine trees (Table 3).

(3) Inoculation of nematodes into the xylem resulted high mortality rate of the trees,
regardless the part of the tree where it was injected; primary branch, base of stem, or
thick root. Negative result was obtained from the inoculation on unwounded bark, and
low mortality rate was recorded in the inoculation to wounded one. Five trees, to which
disks of pine wood colonized with the nematode and the fungus were placed and burried
around their root without wound, were all killed (Table 5).

(4) The following results were obtained from the monthly inoculation experiments
from February through October: Highest mortality resulted in the inoculation made from
June to August, wherein the latent period, from the injection of inoculum nematodes to
the stop of oleoresin exudation or to the appearance of wilt symptom, shortened by 15~
30 days or 2~3 months. In the trees inoculated in the spring season, the latent period
was lengthened and their death did not occur before summer. Mortality in this case was
lower than that in the summer inoculations. No dead tree was observed up to December
20th in the case of inoculation carried out from September to October (Tables 4, 6).
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(5) Two inoculation series were given in the three pine stands showing different

ratés of natural infestation.

In the inoculation series carried in March, pine trees of the

highly infested stand tend to die more rapidly and in higher rate than those of the mode-

rately or slightly infested stands.

On the other hand, no such tendency was recognized

among three stands in the inoculation series carried in June (Figure 1).

(6) It seems certain, from the inoculation test on the various pine species and certain
other conifer genera, that Pinus thunbergii, P. densiflora and P. luchuensis are highly
susceptible to this nematode, Bursaphelenchus sp., whereas P. taeda, P. strobus, P. pungens

and P. banksiana are highly resistant.

No harmful effect was observed in the inoculation

on Cryptomeria japonica and Chamaecyparis obtuse (Table 7).
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Table 1. Outline of the experimental stands
- 5 ; = TR | IR = | E R
EY ¥ B 8 m H o | Taen mom |y |y i
Stand ’ Localitiy Species ‘Agep heei:ga}?t %’Iﬁﬁl Eleva[cijon Direction Indlgg;l " Note
-1 TEARTHEEN T H T oh T Y ¥ = g 7 - K B
Tatsuda-1 | Kurokami, Kumamoto City | Pinus densiflora 14~20 4.7 7.5 120 SSE 4~7° | Natural stand
A2 B F—FoYlEh _ _ 50 W & A T W
Tatsuda-2 Pinus taeda, etc. Plantation
FEAL AEA B REAHRRE A T T A< Y 7 o X B K
Ueki-1 Ueki, Rumamoto Pref. Pinus densiflora 15~22 8.9 9.2 190 NNE 16 Natural stand
JEA-2 : T v v o N
Ueki-2 “ Pinus densiflora 16~24 9.0 9.8 170 ENE 5~10 Natural stand
wo A& FEAR ALARE LR A A T A v Y 990 A LB
Matsubae Ashikita,FKum‘:motoAPref. Pinus densiflora 9.8 1.5 150 SSE 18~22 P\lantation
Kx % NS S = - ~20° R OB| K
Oyano Qyano, Kumamoto Pref. Pinus thunbergii 20~25 7.7 8.1 40 SW 15~20 Natural stand
5 W TeAR B LERE LT I v o A T #H
Yunoura AshikitafzKum):moto lg‘ref. Pinus thunbergii 8.5 8.8 60 N 18 P\lantation

BFET 5 DT, COWEERFF L CEEAREORE -
WIB AT o700 Tinbb, Vv 4 EEREEALL
¥ % — VIT Pestalotic HOMFREEEZRL, T THEE
BHAFEE SR, BEKTE L B oM BB
HEHIET OB L, 25°C T 20 AR LD, T,
B4 O —ERTIXBREHO b 01T, FELiz< YDA
Fifs X% v ORBRTRAV, EREFAUFETH
ZEFE L, DV CHE 2 I LTI S S R4 L7z,
3. BEBELEBAE
COERTERLEESE (B BRkorkhT
b, WHAKOHBEOIF@MH» S, ~V I FYAEE
12mm, EEW) T, EEROBLCET B R B b
720 B, KEEWEALBLEWE SEE LT, Wi,
BRREGRTHR LIRS, 1 R 2cc Fo8 6ec &
FEA LT SRERBIRIT R d O 2 BTV
L, FIRLT lec B0 #9 5,000 B L TR Wiz
WERBRA L. Lo T, 1 Kb b OBk

VR 30,000 §HTH - 7o xTIBARIIZE U HEBTHE

BOREKEEAL, WFhHEESBRI AT = —1ERT
KEH Ulo ik, MBSO Pestalotia o
JAFDBREAL TV, ER2MHHeTroE s
HERELT,

B 1P A-1 BERhT 1970 £ 5 B 21 Bigd i -
#2723, 58 30,000 GER DIENiC 600, 1,500,000 FEX
Einz, 3 BEORECERCIVEE L,
CEB20FET B4R, A2 BB TR, B
BREZWDSFAL Lice ) MBI OEmE: Mo
% WEE X - 7n Pestalotioc DEFERTID & - C, HLWY
¥ HAETERLEEETE, BEILEIRFTLALVESE
FREVIHTE AR R, —EROETER bic i LT ]
%o T DEHNT Pestalotia DHELZHREL, T big, b

o DR A SEE L TR ORI T 2L o7 Ik
B, COBBREZHELVERITIEAL CEERE LR
B, Pestalotia BIIRBE L Croto, BEHEENL 1
A7 30,000 FEE Uiz, b) Pestalotia HoOJaF
PP OETEIR: Pestalotia sp. %+ } 4 BER LTl
EER L, BWHERERSh: BF2E#- T 1l bz

D§9 20,000 HORIFHEEE Z 2 o7e C) B &
Pestalotia OIRAHEER: £E8 1 @ 30,000 FHEICHEL
72 4) REBEBEOES AN fh & Pestalotia B
JaF & OREBEE (EB1OFRECLD) 2 HEFR
No. 131 CiF#i Lz, & OPHFFIICIIME L EFoR
ALTWRWZ E TR LTc, €) FEHK: RIEE LT
BREREBER L. £XEIEERE, BEEHEIX LT
HERIC LIS o 7z,

R 3 VXFE 6 5 27 B, A2 B TR, <
¥ 20 RCHEREEETEEL, MEA 10 R BE
KEIEA LIz, } ,

EBRAZFET B9 BIEHAB Ty, EES
EERDEED E LT, a) —REHHEE: &40k
B E o AR, ks 5 20cm ORIET
L, BTEIES 3cm o R &2 5V, 1 iy 10,000
BEOMBE AR LCEE Lz, b) BildgEE:
MHEPER L~y BB T2HEOBFIIEEXET
E=— L CEHRAL, KGPHELEWE S XL LIE
27 BB TORINS00g L1, 1g Sz ofim
BUXIZE 200 B TH o 7o ©) BIAGERE: fAo
WEED 3 FE»BF 4 7T T BE Scm, EIXFRK

CBCETBUGE 0T b) CRUBETERE L, d4)

SRR B OHISIRIC 3 KA b IMHITET B IE
S 2em DRE DY, WIRTEE L, e) LMEHE:
IR O T 55 10em ORE SV C BEL,
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) IRREGEE: JEUROBIRS XCRE L5
DFRVE SR ZL, MEEREE Lo~ Y /MR
FREFHEOBRRICHFE I CHEL L, HEARREE
~w lZkic 1kg, MR 1g H7h ofHETEE 100
EThotoo g) BUHEHEE: WEEXDH 15em T
DOIRRERIC 3 B D, HEH Sem o XE2H1F, 1K
g 10,000 BETFODOMEERFIETEELR, a), ¢),

e), g) ORMBRICIIFZEKZE, d) OMERIE
BEBBLTRERL, 2 ThEER & F UEHRATR
L7z,

FEER 5 VIREOR-L, FER-2, Mk, KREOERERMHT
3HEE6HI 50 T OMETEBL.

SEBR 6 VIEAR-2 RBbTfTe, 2 APB 10 BET
FRATECHETERL /.

T T VI NSRBI & B K RAR 2, < v
IREEL A ¥, v/ Fo2HEIL 8 A 14 Hix ik
THEE L.

FZER 81X 8 A 10 B i Tinvy, UM E T gk
NTW5DSEES e Y ECH U THRZEB L, 4t
S O HE AR T B A% LEDT, RiE
3mm, EX 5cm Q¥ =—N_4{ FBILRAL, KO
FfZEET ) vTHE Uk, 2O =~ 755
AR Lo &5 30,000 SAMRE 2 HEIKIC LT IEE
Uiz, B FRROFETREKREZEA L.

4. EBAOHWERELARSRZE

BEEBCRT D <y ofBELE M5 72D, #iFsH
HLHEOET, ZEORBEER 1 AR . HiE
BHEOHEREIIF— SN HEY 2& T2 CHAE
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Lize Tiabb, # 15mm OREBICED, HERD
B BECARBRICET I RE D, —BRBIKL
D BB H LIcBIEDIREEIC X - THD b BT
Fro (H): BHERS L, BRI AP OHTT 50 (H):
BIEE AP LITT A8 # X020, (4): B
I B TRT, KOTRICE 5B, (£):
WROECHIIESIC CATHEE, (—): BilERoOm
I CETHRE 2 ORE, #IFES (), () 0
DEELEK, (+), (&), (=) ObORREEARL Li,
5. REEEARND O RESE

CEER 2,3, 4 WRWT, MEEEICX o THELE~
VSRR OTLEEER TR - 720S, £ OFEEE 15mm
B FY A TEROWEMEN S, BICET 5 ESORE
WEkEry, cheXJRETlg #BEL, shh
Simda A, FEL 7.

£-2. BEHREEL <Y ORF S XU
: (3rM-1)
Table 2. Inoculation test of the nematode with
different inoculum densities onto pine trees
(Tatsuda-1)

FEREEHL BT ASL SUE (BESE) AROFLERE
Number of| Number of| - Number of weakened (dead) trees
nematode | inoculated | May .
nematode | oot ey June 22fjuly 21|Aug. 25Sept. 2

800 5 0 0 1| 4] 2
30.000 5 0 4 5 3 @) 2@

1500.000 .5 0 4 5 4| 2@
BB K

terilized 5 0 0 0 2 0

‘- watér ) |

a):. #B#EHAH Date of examination; inoculation was made on
May 21, 1970 :

- R-3. AEEROME (EAR-2)
Table 3. Effect of several inoculum obtained from nematode-FPestalotia
culture onto pine trees (Ueki-2) '

B B XORFIEARDFERR
F— Number of weakened and dead trees
£ &1 E Numl?er gf June 14 July 29 Aug. 22 Sept. 25 Oct. 22
Inoculum inoculate: 1 ) g . e - et i, . oo
BEAR HBER BEAR - NBER RAEAR IR SEEAR FIER BEAR OEFEAR
frees Weakened Isleadl Weakened Dead |[Wezkened Dead We:kened Deadl\ Weakened Dead
trees® trees trees trees trees trees trees trees trees trees
T
Nematode 10 0 0 10 0 7 3 0 10 . 0 10
AR E T F TR . .
Pestalotia sp. 10 0 0 2 0 3 0 0 . 10 0 1
MR+ ZBFT
N eTnatode+PestczZz;tia 10 0 0 10 0 6 4 2 .8 v 0. 10
i i%%i?)ﬁf‘:@f*?)"‘?ﬁ? B
llitrate of mixe
suspension 10 0 0 0 0 3 0 Q 0 0 0
{nematode+ Pestalotia)
BOHE K } .
Sterilized water 10 0 0 1 0 2 0 1 0 1 0

a): #&E3H Date of examination; inoculation was made on June 14, 1970 b): Oleoresin exudation reduced
o) ‘Abundunt nematodes (Bursaphelenchus sp.) were detected from this tree ’ .
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FE 1 HEROHETVORESLUREORAE

RRZHR-2 R LT, 1A% 6 A 22 HOH
75T, 30,000 B, 1,500,000 BEIXIC #hEh (+) &
1A, (&) R3K, §HARTOOREAMRIREL, 7TH
21 IR E 20 S APRERL LD, BT
®9F 26 31Ty 30,000 BEXT 374, 1,500,000 BHX
T 2 ARDHFEABTLE Lic, ¥, 1,500,000 GHE DR
FARD>HL8AET (+) OEERWREBEEHET TV
159 A 26 BT BHER (1) CEHE L, 600 AKX
T - Th, 8 Bt 4RPRER 722, 9Btz
ORD2ZBEEL, o 2 RIZREDEE CHIEIXL
e otze MEBRITHWTIE, L, 2EEARSF4 L -
P, HBETEELTI A 26 5O FHEFHERITE 1RD
BHARE L LN 572,

ER 2. EEEOEBELTYDER R L URSE

Fhr LT AW s R IR AR O R ik L A2
. Pestalotia i OJET-2NEA L TV 5B DT, # 1, Pestalotia
BB XOTEEWR TP R < TR LT~ v icss
| DHERTA T, AORRE F-3 IR L. Ml
EERX LMoL Pestalotia DIR-EHREX T, EER
15 B ECHAARDO T RCHABIEBHECER 2 S 1,
ORI ETOERILD - 7258, 10 B 22 HEC
WE_THIEL, BHRoOmMEEZHETR LR,
Pestalotia MK %, 78 29 HiT 274,
DFETIFOEEANTAEL, 9 A 25 HOFETE
DRO LRHPFEIE L7223, D 2 -3 [EE U Cifg B0k
(I » TWiz 73, FEIEAR D 13 Bursaphelenchus
sp. BEHREE NIz, FHEAR TR, 8 BofiT
SARDEEARPERD SN, 9 AIEEE Lz, W
Kicd 1,2 REASTAE LIS PRI E ST o oo
EE: 3. IRBREEE LY OENES

WMEPEE L 20 Ko< v ERBEKPZIEALISGIE
K10 REEIHLLTC, SATH, EARZLicBIRBH
BLRMOMEBERS, TORRE £4 TR, &
W50 1 B BORBETE VT, 20 R0BEEATT ST
BB HESEEL, WhPBEEARLR > Twi, L
L, FRCOFPACIREECENARERALORE D
7, FALRBEOEICMEDLRDONAEP 572, 192
»HBD8 B 22 HOFETIE, HEA20EKD5 S 64k
PEBETW LIRMEE LT - THih, 7RI EEDY)
HEE L T THARD LN, 3ARHEREEALTETL
TWizo B0 D4 REHIERFREZE LI RN ES
LEbhiz, LL, ZO4ERBEDT, SPHABDI

8H 22 H

B #EE

F-4. BREPEE L~y OIS (FEA-2)

Table 4. Oleoresin exudation and symptoms of
each test tree inoculated with the nematode,
Bursaphelenchus sp. (Ueki-2)

8 E 8%
2 =g Dateﬂof§xa§inaﬁiona> g&:
Aty ERd
i .| June S @
& o197 July 29 Aug. 22 Sept. 25 (2@ gg
i 28t
133l (o) e
1] G0 | (%) Ha | (=) 4hFfid Ha | $53€ Dead | +
2| )| (%) Ha privid Dead| #%F Dead -
3| @) | () Ha| () 4584 Ha | #E Dead |
4| (hD) | (%) Ha | (=) #1558 Wn | #4%E Dead |+
Fg 5| ) | (x) Ha brid Dead! #%E Dead +
g 6| () | (&) Ha| () #4%5 Wn | #FEDead |+
E 7| WD | (&) Ha| (-) 9828 Wn | 5% Dead |+
ME 8| @) | () Ha| () [B%6 Do | #53E Dead | +
=8 9| 4b | () Ha #%  Dead #J% Dead | -+
%] 10 | () | (£) Ha| (-) A3 Dn | #%F Dead | +
T2l 11| (P | () Ha| (-) #RE4 Ha | $5E Dead | -+
HE| 12| ) | (&) Ha| (=) #1928 Wn | #3E Dead | +
FZ[ 13 | (1) | () Ha | (=) WM Wn | H5E Dead | +
—g' 4| () | (+) Ha | (-) [BZZE Dn | #5%E Dead +
8 15 | () | (&) Ha | (=) 41388 Wn | #7E Dead |  +
=116 | (i) | (£) Ha bt 4 Dead| }4%E Dead -~
17 L (D) | (%) Ha bt Dead| #3F Dead | -+
18 | () | (=) Ha | (~) $1iZ58 Wn | %€ Dead |+
191 () | (&) Ha | (£) SLREA Ha | F453E Dead | +
20 | () | () Ha R%E  Dead| §7F Dead | -
Jijew ] aw D) sy
gzl | P () +)
B s|dwn | b ) )
oo IR RCORINCTD @) )
SO G o) )
g8 6| M| ) )
o A N COR ! ) e
SE os|an | G ) )
CIECARCORINC . )
0] @@ ) b

: Inoculation was made on June 27, 1970

. %54 Grade of oleoresin exudation from punch wound
(#) abundunt, (4) sliht flow, (+) gathering in the bot-
tom of wound, (%) granular, (—) resinless

c): ¥t Symptom Ha: healthy in apperance Wn: sligt wilting

of needles Dn: discoloration of older needles

e

H 25 BE T, EEROTRTHEELL, E5IT,
F-4 TRENTWEERY, Zhb HEERDOTCTHh
LEELCDOLAEOKESFE SN, —TF, FH
KA LTHIAA T 2 AiC BEHED Shs, v
FTHhABIEE (+) OEHARCLEED, HELEDO
?i?’li?’of’:o
EE 4. BHOBEESBNETYOREESLUREDR
4
S RN T~ VR IC B AT SRS B
T, 1% v BT REEE T Ro s T B, £5
CRTHERE 272,
—RBCEE LSS, 91 »AR%RicdEik 10 Ko
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#-5. WHEOEBIHE <~ v OEE X A
-5, MABOEBINE < v ORE R ORI (i)
Table 5. Incidence of damage on pine trees inoculated with Bursaphelenchus sp.
from various portions (Yunoura)
AR ENEFEARD R
—_— Number of weakened and dead trees
T8 A
No. : ) g%ﬁ%ﬁ& &ﬁgk Numl])er gf July 9a> Aug. 3 Oct. 4
noculated portion and treatment inoculate . e =1 s - e .
WA HBER EEAR  RIER AR R
trees Weakened Dead Weakened Dead Wearliiened Dead
treesh? trees trees trees trees trees
— X EEA
1 Injection into branch 10 0 0 9 0 4 6
#OE &5
2 Stem cortex withjout wound 10 0 0 0 0 1 0
oK #F B
3 Stem cortex witl’f wound 10 0 0 0 0 2 1
R 30 A .
4 Injection)into sapwood at base of stem 10 0 0 1 0 0 10
B OB A :
5 Injection’into heartwood at base of stem 10 0 0 10 0 2 8
Bk & G =
6 Setting infested disks around stump 5 0 0 5 0 0 °
OB OE A
7 Injection into stump 10 0 0 10 0 0 10
8 1o % B  Cont against 1 5 0 0 0 0 0 0
9 3® x B  Cont. against 3 5 0 0 0 0 0 0
10 40 %R Cont. against 4 5 0, 0 0 0 Q 0
11 50 % & Cont, against 5 5 0 0 0 0 0 0
12 70 % R Cont. against 7 5 0 0 0 0 0 ]

a): H#Z A H Date of examination; inoculation was made on July 9, 1970

b): Oleoresin exudation reduced

5% 24 (4), THRD (+) OBERER 7205, 7
DO 1EE (H) OBAEKRTH -7z, 21 ABOHER
Thabhotend, 3»BE#%D10 4 Hicik (£) ko
ROSAEE (H) RO LEDBH, Mk EE IR kR
Lo BIREHBR X0 A4 IR BEERBTEAEL

7o, WIERRL SldoTc. MEBHR TR 2ARDE -

FARE LIROFFEARRTE Uico —75, FRES b
ORBIRNICEERE SN IBE0M, BHCEREE
WIHERE IR L, IBRRCERE LS4 gEERE
P Tl BEEBCRENTS 100% DHFER B -
Too THIFELT, WTFNORREIL dE¥ S X OHIE
RWEFEE LU 572,

EEr 5. REEMBI DR REE
WEBREORE S~ v CoWT i k8 27k &
i, BY, WERORERERERETHS 5 L EE
U, MEH GIEEBIEEN 1%) ok, FER (3
5%) DR, BEW (9 35%) ORERE® 3FERHT
3HEL 6 ACRUFETHRAZERE L. ®-1 KR
R LT, . '
3 HEBER CIEAR, RAmRBIOREAZAINE
IEIEENOEmERL, 4 AUBHRA ML O
ML, RERETESB»s 7 AOMCABIML 72,

HTEREN, PEM, REROIEICE < 75 - 7258,
HEAR, AEORIERR 459% DT ThHDIHL, K&k
Ol 90% DLEOEEER L, HERIC oW TIX
KRERBILIE, ALY 1~2 2 F B HIERIAE - T
WHDRBMELTHTF b5,

6 B EERICEVTIE, 3 ABRERICALRIEE ST
BE, HE, WERSOECEE, HEORERNE
I BEIEED SNF, HERSORATS 1002 Of;
AR LI, Linl, HIERHICOWTAIE, i’
SREHL OFSTER DM D 2 SRERHIC Ho a7 0 BT 0>
BT, BRATTRERBHATERORKEZRT
XL —F Ui, 7, SHEBULZBU TS ABELY
6 BIEROBNRREE, HIEL b TEVC Edbh T,

EE 6. B OB hiEE
| EERHIORNIT KB < Y OREREOEW R HA,
%6 DRERE X, :

2, 3 BICHAE L 7o & ORFERIE £ 2 50%, 70%
THoved, AAPL8AOMIEELASAIE5 Ao
80% ZWHEWT 1002 DRFEERZR LIz, 9 AEBRIC
VI 5 ADREB AT Lics, 10 B EBEKIESIMET D
7o 12 AOBIESEERARTE TS > 7, LHL, 9,10
BEEX LD 12 § 20 ABERFTEIESREL TV,
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-1, ABHbBIRREEEE (£ 3 AR, 4: 6 BER)
Fig. 1. Incidence of damage on pine trees inoculated with Bursaphelenchus sp. in the
different stands (Left: inoculated in March, Right: inoculated in June)
®-6. REOREINIEE (EA-2)
Table 6. Monthly inoculation tests of Bursaphelenchus sp. onto pine trees (Ueki-2)
HEREMIERDRERLE
Number of weakened and dead trees
HERRB ﬁﬁﬁfﬁof Feb. 150> Apr. 30 June 27 Aug. 22 Oct. 22 Dec. 20
Date of : =
: ; inoculated | EEAXR EXFS . EXFN EER FEEA HER
inoculation trees Weak- JEEZEEK Weak- %ﬁék Weak- %“ZE? Weak- %gggk Weak- %fgék Weak- ggggk
et oo | et oo | gl wen | gt wed | el R | ged 0l
Feb. 15 10 0 0 0 0 1 0 4 0 1 5 —w 5
Mar, 27 10 1 0 2 0 5 3 1 7 —_ 7
Apr. 30 10 0 Q 4 0 5 5 Q 10 - (4} 10
May 26 10 8 0 4 5 2 7 — 8
June 27 10 0 0 4 6 0 10 0 10
July 29 10 10 0 1 9 0 10
Aug. 22 10 0 0 4 6 0 10
Sept. 27 10 5 0 0
Oct. 22 10 0 0 - 0
a): FiH#E No examination b): Oleoresin exudation reduced c): & H Date of examination
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£-7. el o 80E, REoRZNE (LE-2)

Table 7. Susceptibility of several pine species
and certain coniferous genera to Bursaphelen-
chus sp. (Tatsuda-2)a)

B HEREAY "

Coﬁferous spegzies iNngzt?::e gf Nﬁggi;%f

inoculated trees dead trees
Pinus taeda 5 0
Pinus caribaca 5 2
Pinies rigida 5 2
Pinus banksiana 5 0
Pinus strobus 5 0
Pinus luchuensis 5 5
Pinus thunbergii 3 3
Pinus densiflora 5 5
Pinus pungens 5 0
Cryptomeria japonica 5 0
Chamaecyparis obtusa 5 0

a): Inoculation was made on Aug. 14, 1970

BVWHHHICEE L= YIREEOREDN 5 Dk £
<, ERBREORBARIRE, HIETDETOHMRN
Brolods, EMCERLES, <~ YRANCHEIER
HARETL, HELEL, BT, BuHiEESh
Foevd 6 ATFEE TN AE RS, M7 AR
TN W Z 52 223 o7,

XE 7. B, REioRhEE

B L Ic=VEI MEDS DL, srey, THIVE
IOY 27 F 2 7= VIEEHROB L WINELZY, FE
KOFTRCHBFHL LIce AT v Va<y, YFXYT
VESARF D 2RBENTNINIS, AT v TavwvD
FRIER SAIEARTH oo T—H=v, SV yA<
v, AbrR—T=V, FTVYFVATYOEGETIIERY
RBIEFEARDFAE LS P ol AFELE FRBEST
L BEHERD LN o T,

EEER 8. 3 A/ OTVHICKHT BiRHERE

MR EE L L0 ROERLC>WTH22A#0 10
BI3RCHEBELLELS, £28HN1IAR, E¥giHhl
7, WEECEECHENERI LTWAE 3K, 5 AD
IEELERDTDS, MIBOEARS IR A SREIXRD
o, B, BEEEASLER, LA vE
LFEOVHEOFEMERRDENL ot T B
i, HEHA»LBRBOTEIEZRASER, £8Hh
TR LICEATIER, B BOTNTeOREAoH
Th, FBHHENERBI LAEEARTIE, IEH» 5 IEIT
SEEE Nz, LidL, RIEEHRLMAOAEE TW SRS 25
RESAN RS AW A LR o

B L URR

PLEBRTEEZBEOERBER? D, = vt DI
SNl o—fE Bursaphelenchus sp. % < v #37
AK1ZA&H7y 30,000 FHOBEETHRICRE b CHEE
T5E, EbDTEHVERCEIEOBHEL « HIESE
BT EBHELPEL T

Bursaphelenchus B IBREE TH 20 BB SNT
WEH, HARCFELCTHELZRBISELEITDOWTD
MERRY 57w, AElOMICiy timber nema & id:
Bh5  Aphelenchoides xilophilus 75< v B L CH
ED XINTWED, Chbh~ Y KEEREZRI THH
LIEFE 2 SNT Wi\, Bursaphelenchus & &G
BOBETH D Rhadinaphelenchus cocophilus vy = =v ¥
@ Red ring FOREFEED & L TH Y FHERFEHIRKTIE
BLTHD, WTRILEL, < vHBErS HEE S hic
Bursaphelenchus sp. OEES~< v OREEHLEEE N
T LWL TH Y, EROMRITIE S bR ER
BBEEMEVZX S,

—BCED L VWHOBE LIFTNTHE < Y OB LW
FEFEBRAIE, R E U CABARBIEZHEOERTRAWL
VEERIIRED, KSRERED SIS DI
WThHb, iz, HLOKHELTE 7~8 BOREIC
LT BEAPD D, LK, AMTE I vy, Th
< U BREET HIEEOWEHIC R VT, TFTYRE
LACERECEERERZBITVE EWS £ OEMARD
5, M EOHRERAREOLBEERRICL > TXD
NIEHEELFEC L —HLTWb. Tinbb, il
HAEETSCLICED, BAKEZ > TWBT YDA
HEHERECELD TEM LB ZRBITIEHTE
L BTEIWTHS D, LizdioT, ARETERCTE
ELTVBEED< VIERRAKEELS T 5 EERERD
—DTCH B AREEA RV,

AAREO BHRITHT 5 EYEBIL E L E » 7 S TFHT
HoHos, ARREBE>SEGERELUIBEIIEEY
EUBVwEE, AHTH 0ERDIEKOLTH- 72T &,
MECERT 5 P  BROMERETH L L E
B, KRB RICENTRASPDOFETHN <
VP BEETWE Y YO, BdHD5WVITROAREIICE
EnsborBbhd, 20T ERELRREERRER
XD RBOFMEEZRET 2R, —7F, BRORIRIE
HESR AR L L SR D RBERE T 57T &
EERTBEEROWRERE IRBT 5, BREEDH LW
EHRER S THhICE X, ARhOEROMER, <
DB, MEEEL S LIRS EREEIN X
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1 8RR (10~90% 35m) i h <, <Y BEL >
TEoTWBHT L, MARDKEFNEZ v 2D 118 Thuje
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