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Effects of Pine Wood Nematode upon the Growth of Pine-species

Tooshiu FURUNO and Kazuyoshi FUTAI

U 5

TV A v F 2 B EHAERDy a0 T h v RKREEEHIA, HEEO VIR
SWEEBHIA TIND, SBIC, =V /) FA Y F v BEEEMSSBOEETE, 204E
DL BBL LB ueyRT v Y RETHREESNTHS,

WA UL, Poyunnanensis, 2 F1 YERE (P, thunb, X P, bhasya., P. thunb. X P. tabulee), 1 ¥z M
Bi (P thunbX P, masso) O AT DOTTy /A4 &y F vk s, 208k
DAL, P yunnanensis WEE5RETEMEC, o 3 MR TH L T L EMR LI,

AETIC Y/ F 4 2y Fay CHTHEHEERE L =V BOD BT, A& itk
211 JERE & O17RIGEAR OAERBEIE L, =V / ¥4 2V F 2 v OEBICE LTI
BEAAE Ui,

g aw R L thunb. X P, masso, (Fy) T, {BOICEXT=y /4 v F o O,
WS BRI LB A, K, P taeda, P. elliottii, P. rigida, P. banksiana, P, sylvestris,
P pinaster Tk, WRREEEEBICEELEbo7/, 70wy TR, BEINOMEDS B,
4 AR THML IEHICBOTHZOEENL SN, 4EHRBEERERICEELTH
foo P.thunb, X P, masso. 01y &R T, P. nigra, P, strodus, P. thunb. X P, iabulae. (F)) Tl 2 4
B & G, P. densiflora, P. tabulagformis, P. (aiwanensis, P. excelsa 3B OB BB BEN T TH

=726

2 S e F oo BRI, 7 uwy, P olabulacformis, P.onigra OPFE T, R
B CIcE DR EHMND ShN, 2EHIEZEERRBER LTV, 2. tacda, P. elliottii T3 H
EAER S FABCEROBBRS 6N - o, MR LTE, BEAR, ERERRSS
Nhed 318y /) F L e F o v OWShEERIA NI T,

¥ 2 M B

7S WA 2 F oy (Bursaphelenchus xylophilus) ILMNE D= v HEAK D OHRE S AP,
Z D= Y BHANTORMIAY, HHASMO 7 nwy, THwYHICBY 200K &L
WMAT, ZRETwY 74 LY ERFFNTORELAMO—FOY Y/ <4583+ (Mono-
chamus alternattes) 35, 2/ FA4 €V F 007y BHE~DEREZ L LTHLMMcENT?,
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OB R R I BAE TS, 8, v v MO S, LEEE25 < BAOLEIIBIEL TS,
TYRBETY/REIAIRY, =Y/ HFA Y F 2 D OHERRICONTE, < OMWE, W
RBFTONTOBD, =Y/ P4 2y Fa ik b7 BHAORIEEIEOMRYNICH BT
FOT Y ARNBA L EEY Y OEE EOBIBICONTOMER, ¥H 55 OWEDARYE S
AN

DOBEICHEA, HBEINTOEES L OABEDO- VES, vV / =458 3 F ) 88BA1L, <
VLA Y F e ik o TN D &Y, BPAORERR, BEHRIC K > TR S h T35,
vV /= E I h LR R v BRReT AR ORARTICE, = v IRICHT A RYBRIRH S
NN EBPL PR ENTY, v VB, HEDEFL, T0v Y/ F1erFavidd i
Hithk, BSZHOMBICEAEFEINLT ESWONCH»TE, = vil, HEOHEIE, <= v/
YA s F ooy DBARNANDRBADBERNETH L0, LT LEBASN2MESENS &
BMSE, =y /94 v Fa 0l ilERT VB, BKRTRE, =Y /%4y F a0k
N OGN, WML O5NT, EHEERT B EEWEOMTIE»THEY,

¥ SR, ThE TOWENE, BERBRICE-T, S0REO>vED> Y/ F4 ey Fay
b AR, R OmEGEHEL, Thod 4 BIBKSB LYY, Kbe Y/ a2y F
2 DI VBB A58 D EME Ui 7 wey S EHRIC K » THEER D 2 < BRI, K
dhic, EHMETH S LB EIN P tecde 18 E ST O~ VBT, P.origide ZROT, FERM
RAEMBLTOLY, ELTOY /¥4 v Fa vica T 28 0®mIFIcnA T, BRI
BOTOMERIC L » THENH L LEBHONTH B,

WL, BEO=Y /A T o VBHRROEEMET, Iy uw IR Lo thunb,
XL, masso. O Fy R 2, BEIHE L OEERRE SR A S AHEE R LA L,
TV /AL T 2 Y DOBARBAILE ST, REAMNEL TS, DIBROEH IS hOM4E
HEESE L TWE C EEWE Ui,

AL TH, CRECICRHPECH -1 L. thunb. X P, masso. 0 Fo MIl, P thunb. > L.
tabulae. B 5O P, bhasya OF Fy JERIS &N P yunnanensis D=y /) F4 & ¥ F 2 9 iCitd
DARELME, TR LR, 2 TR VIBRE N L 4 BB ICHIT Lo $72,
vy, ThH=YyOEssBONERE < YR L O L thunb. X P, masso, Fy YR O~ 7 4 &~
F oo BB OLFCONT, EEROETRIRO—HIZ T CIolE Lich, 36, A
W&, 7 m=y, ThH=YOEnsEM~ Y BISHE, P thunb. X P. masso., P. tabulae. DE Fy YR
OHEEBEOBHHOLEEEL BT TOEFTFRODOTE LD LN TS, KRFECTHIW
PRSI BRI R, R ISE R O B AN I B,

s, ARWIIERL, CMERIAEUIY (DT S58560148) OUEE D W T bt b DT
JLRPFFCE OFRH B BB, WA B EAR, KEM—0 ST E 2/ E U, 5L
mALE L LT %,

BHES & O i

Wi v B, BB v/ A T o o A, BEHREoLYic, BT
IR~ B 3B LU B M S, BB 1=y /A VT 2 oBHBOEEREIC, R-1LRT
150 S0 2 MR T, MR LRI, %5 LS L O MR T s h
oo

BB T, 1983457 BT, P yunnanensis B O Fe CidMelk 10em /23 RIUFD, {lioft
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AR L 30~50 cm DR TIRIC, & 5ic Fe 11984457 i, AR 1 kS 72 02,000
D=y /) Ay F o Bl U, $RBEEbIcHMELT, 2oy BLUFa vty
oE kb L,

1) P. yunnanensis

19794E 4 B IcB L, W4 THCOHN 28~95cm O1Ikic, 7HIBK Y/ FA &5
= ORI L,

2) P thunbergid X P. tabulacformis Fy

19564 DR A & B P, tabulacformis FIAMO 1 k2R E LT, 27 ae v E358 (1977
R4 ), BT (197945 4 ) THT O 116~189 cm D24k, 7 H12H ic13 M4k,
ORIk~ / A4 v F o U EBREI L,

"3) P thunbergii X P. khasya Iy

19764 4 Hic, # 9 AMBNTY o= vaKRicy ¥RE N/ P khasya 1 RIS LE LiciEl
AT, FEs vy LAY, 8BS/l 51~117 e 15k, 7 HI12H IR L,
ko> P, khasye 13, FHERBRH TR, KPOEROHCBATCOETRATETHS
B, Co By MENE, $HEOMkST C UIRE T 2BE T, WA TOEFRTRTHS,

4y P, thunbergie X P. massontana Iy

19524E DA TH C S P massoniana FERR TR L 7B A 0T, 19604E4 Aics o
vy LM, Bohe B SR O 3 BOREREME, 4 BARMMER S LT, 19794E 4 A ek
M, 1OBUAEAREL, T - /B 18~37cm O Fp JEREC, 19834E 7 H12H By U30 H ic& 104k,
X5, 1084457 H24H IS 35~55cm O40fkic, = v/ ¥4 & v F o A U,

5 suwyBlUFavrragay

198342 1c 7 v = w20k (5 4RSI, 6 A5 ME), Fa vy oa w4k Q244
BELUL0844FE I 7 = v 100k (644, Fa w3 vl4fEE Q34EL 2 fllk, 18454124
&) IR U/,

Table 1. List of investigated pines

In campus ‘ In Kamigamo
o ] Group, Number, o ! Group, Number,
Pines ! Inoculated year Pines Inoculated year
P thunbergii A 1079, B: 280, P, thunbergiy o B 1908
C: 8(80), D:10(81) P, densiflora B 308
24 y " - 3
£. densiflora Az 8(8l) P rabulaeformis A 2077, B: 3(078),
P. tatwanensis 5('81) C: 3(81)
P. wgra A 58D L. sylvestris 3('81)
P. pinaster 1(’81) L. wigra B: 1077, C: 3078,
b . , Lo e v D 2077.°78)
P. rigida A 1081y, B: 381y
2 g A i € tly .;r‘
P. banksiana A 5(81), B: 1(8l)* 2. ponderosa ; 2(77-778)
2R ~. o830
P. laeda A: 1(¢8L, B: 5(81), 2. rigida C: 3(78)
C: 5('81)y%* P. taeda D: 1078

L. ellionii A: 4081), B: 5(81) P. palusiris At 4(08l), B: 5(8lyk*
P. strobus 8 (81) P. thunb. A 3078, B: 1(81),

e P2 o T, ¥ «?
P excelsa 8 (81) X P. masso. C: 8(77.78)

P thunb., 22 ('83)
X P, tabulae.

An inoculum density was 2,000 for each tree,
marked as * and ** were inoculated with 4,000 and 6,000 nematodes per a tree, respectively.
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BB, #HEHESHTEDBRD ThE~ v BRET B /) F A4 & v T o o EHERBE O
BT, P, BRKRT CRONTIEBEN, XORBEEE ORREL S OREBFouEE:
STPFIREFT LTI Y RERE L, =Y/ WAy Favid 7 Hhda~8 H T 1 Mk
HI 02, 000FHHME N, 2 EUBEHAE, — 22, 00000 2 AT E /2 3 AR OMEK b S ®
NTH5D,

TWEARER-1ICRT,

HEBM AR E » T o b ORIk, HRERBHO & O 2 MEE ST 11
MWMT,~ﬂm@%@ww¢&&%ﬁ%wmbtoLmbwﬂﬁmi, v/%4@/¢n¢

BRI L LT, i, BBMHHEEOLYIE, filliciiohikcboTchsicw, £RicD

TR & OBEG L, IBRARWE T, RNl &BbN 4RI OMESE <, BiER
WD, TR AEBHI S BD N B HER DA, BRI 21T O, HHX%J\U?M"’@/ £

Bolskodiz, X510, 2 vy 5k, P raeda 50K, P. elliotttd, P. palustris % 2 Rk,
P. pondersosa SRR E LT, = v /4 Y F o VIEBRARZITE L,

WL B X O

L Y/ ¥A ey Favickbe Y EOMNE, €0Mhtk, &EEoWE
B | ORPEHAORRIRIL & R-21TR T
D P yunnanensis
ERLLAG D S B 4 ks, 1 RIS HERIEEDI844E 4 A D 5§ DR EHH L -
TEIFEBERUMN Thb, MEMENSIZ184U4ET7 Hizvy /¥4 v Fa 9B Ui,
2) P thunbergti X P. tabulaeformis T
#HFy MFE DM T H B P tabulacformis (3R OF5 5 Low resistant (55558 147
B BT, P.omassondana <0 P. thunbergii X P. massoniana Fy ¥ & FBE ORI Z 4 -
TOBC EBPSPICIE > TS ”’A&mkwﬁ&i?ﬂmaﬁmw@@ﬁmHiCle%
DGR, LA A OEE 16 em A8, X 5 2 RDOME DOFHE AL B R A1 E B
L7cfZ ¢, 2R3 il4a <, DIBORSSE & 7B s B INFE B L T uhidn, Sl itk o
b DA FEEE DSl > S HIF DM T B BEIRMAD 51984427 g~ v / W1 & v
Foa BB Lize A& FL MRS P. thunbergit X P. massoniana ¥\ MR & BRI, HE#H O~
VWA e F oo T SRS IR & -

Table 2, Results of inoculation test of pine wood nematode to pines

Ingculation Survival No. Withering
Pines L year, Healthy Partial No.
Z Month  No. [’84.7 ’85.5 ’84,7 °85,5]'84.7 '85.5
P. yunnanensis '83.7 11 5 4 2 3 4 4
P thunb. X P. tabulae. (Fy) '83.7 24 22 22 1 1 1 1
P thunb. X P. khasya (F)) 83.7 15 13 12 0 0 2 3
P. thunb. X P, masso. (Fg) 83.7 20 20 20 0 0 0 0
84,7 40 — 29 e 6 — 5
P, karaiensis ’83.7 4 0 0 0 0 4 4
84.7 14 e 0 - 0 — 14
P thunbergil '83.7 20 5 e 1 — 14 o
84,7 10 - 1 — 1 — 8
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3 P. thunbergit X P. khasya Ty

P, khasya 13, FEERBHTERAMOBER O, B TCOEFRRTET, ehd Tl
=YWLV F oo v OBERRRET DN TOE 0, MFLREAREEEIENICS 5 AR
——E Dy RENEERR Ty vy, They OKARHE L TO Y i B 2 B
DHHIMP D, =Y/ H4 v F = v LT Highly susceptible (M) 1cfB-S0 b
WBY, TEbbL, A F MROMHE SICHREBZIETH L, ARBOMRE, #-20XK51K,
19844 7 & Tic 2 A DS, & HIC19854E 5 H & TIC 1 RS, SEBISMEKRD 5 B2k )
Ao &Y, MEEREEYD, v/ P4 eV Fa 9 IREHREE S » TH 5 &SRR
2 oo P thunbergii X P, tabulaeformis %0 P, massoniana O Fy YEFLIT A &1 HIEHEE, Hidk
HOBEFED T HEREA~ S B oD SIRE N B DT, P thunbergii X P. khasya O Ty HEFED
G, 2. dhasye ZEEME TN, TP S TREVIT &L,

P, khasya OWMEEZNEE, BRRBRICK > THONBRTRA L, AERBE oMK O
BHLSHESINT NS, 5 DOREIC L B BHERER - L IMARERICMA T, =V /¥
A% vF oy ORERBALEEERDI-OTREVIEMIERS, RIERBID P. bhasyald,
v SN N AN 5 LY (Matsucoccus malsumurae) ([ kD P omassoniana X P. thunbergii
XP. massoniana DYHEARICHSNE LI EWH, BOBMMEIN L, i LT LULTRENE-
TWbe Y /WA 2V F 2 v BRI SN P, bhasya FEEARIC S, ROBMMA SNl P
thunbergii X P, massoniana, P. tabulaeformis O Fy M OBA S ARBRERH L TR, LA
P. khasya \CIBHENHZ 0TRSO EMBINDE, P bhasya TD=Y /) P4 2V Fa Ui
FUERER, P thunbergii X P, khasya Fy R COBRBERIC L b, P. bhasya D=y /) WA eV Fa
REZMOWEEHET HRIBBHA 5,

1) P. thunbergir X P. massomiana s

P, thunbergit X P. massoniana Ty JRED =y 7 WA & v F o o3 24EHHE I, Highly Tl
75, Low resistant T, HEMEHIOD P. massoniana LRFREEEIONTV S, KREHRER
DI9BBEDUF A, VPN SIENASNT, JERICR OIS AD 2 H R G Shic s,
19844E DB IE, A0 D S B 5 AR, 6 AR N OREER L, Aaki320E
T (72.5%) &3~ 1o, WMEOHRETIE T 2 LMARIESL 7% T, MEMNE SIS THS
Low resistant &W[FEIN S,

5Y P. thunbergii LT P. koratensts

MiEEE, 4% COBMRMR T Highly susceptible icff 31 &h”, KR bRMEOHR LG -
foo EXIETF 8 v Y33y OISEEIMKIL, B 3~5m Ol S Nl EREMR L
Ay, FTATHEL, KEMT Y S AL ey Favicn LTINS &R I N,

YU ROMRE, FHEONA TV H T o=y / F A &V F o vICT 5= v RO,
R OMITRICIMA D LR-3D X H KRB,

PR L7 SMIIT ~NTIT, =Y/ A &V F o vicdd 2RO Sk, L LA
LD P, khasya IO NTIZIBYIH:OHRE WKRETH B, L. thunbergit X P, hhasya O Fi #FE
BETICHEIRD BB D, RAICBITEENS 2, & SICHERBILO 2. drasya 1KH SR
IVESVAAN T L VICKBPWEEH LN, HOWH, o F filicED XS iy
DN TR S B 0 R BB H B o P. thunbergie X P. massoniana Fp HFRISE XM TH
Mo IS SN TR ODS, AR S FINC L~ T OAEE BBA 15 K5 B4 &
N, IOGR=YESVAAT LV DOMEREDL I HEDNED, A%OEFICHER Lz,
P, thunbergii X P, tabulacformis © Fy MiFEIZ, #3727 v v IGEWRBE T, FihoMmEld
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Table 3. Grade of resistance of pine species to pine wood nematode

P, talwanensts,

Higl siste
ighly resistant P, oelliotid, P. rigida, P. taede, P. palustris,

P. excelsa, P. strobus,

P, tabulacformis, P. thunb, X P. tabulae, {¥y), P. massoniana,
Low resistant P. thunbd. X P. masso. (Fi, F2), P. thunb. X P. khasya (Fy),
P, resinosa,

P. bankiana, P. contorta,

. dungeana
. monticola, P. pentaphylla, P. strobiformis,
Low susceptible . densiflora, P. pinaster, P. sylvestris, P. yunnanensis,

. oocarpa, Paadiata, P. greggii,

. koraiensis,
. letophylia,
P, luchuensts, P. omugo, P. thunbergdi, P. nigra, £. khasya,

P
])
/)
P, ponderosa, P. rudis, P. engelmannii, P. michoacana, P. pseudostyobus,
P
P
/)

Highly susceptible

P, muricata,

Fhey e savyHTHIEMUERLY, BHETR ov v CIERICMAABEE LT3,
AERERO K 573> /4 & v F o v T 2 EEMEIER X U, A% OFUT M5
bHEiNbDEEALLND

2. vv/ﬁ4ﬁy%av%ﬁvvm®&ﬁ*®%ﬁ

*7/W4tv% oD @ ~OMBELIIE, v VB TH-> TEHMICK » THEML BN,

SIERICENT %m%miofnn&bﬂ T &, ThE T OBmRE, T

mxofwbmc% ZTOMEEORKBRTED 2 N3 EEDFE-> TS 77/ﬁ4ﬂy%zw
Lﬂiéﬁ#f,ﬁﬁﬁmﬁ%m$acw TV /AT 2 v BRERNICRALTS, K
B OMOE TR NIOER NS L, Cﬁli TOWAETH, P rigida T IEHIEH /J>v7)~ bh
e K, RO O TR RN, P boraiensis TR O OBFES TOS0fE %
WX BT, L& Mk L BAOATH S

YL F 2D VROEFICH A ZRAKOBEBIHET, 205 bR OEEH;
ﬁkmmaVV/vfﬁﬁi#umﬁwﬁﬁmeMb,Wavv/ﬁ4ﬁv%nwaﬁéA«
EHLTOS, BEO—~EAEN 2 AN ERT SO, MOIEIMEER LT, EEEHRD S
DETC, =Y/ FA 2 FooDEBEIEXETHDE, 7 u=wv? D P thunbergii X P, masso-
niana Iy MRS 78 ETHER I N L D18, AEROEMYBOEE, & IKIMEARMRYT S
kRS o, TORRBHEHOBEZG TR, 2EALH LN, KRETR, v v/ H41
€V F o DR Y [BOEFEEROERRBEMREL, & ICERR,SHAENE o4
A LI,

2-1. Y/ A Y FavBARDY Y BEO/EAER

Y/ ALY F 2 VBAT VIBOHEERIRTEETROEZIOLOIFHMELL OGNS

—REERTH B, v VBICAHALGNIFHOMER, Th=Y s suwvll, )L .nvy
ARV, FF Ry Vaw v, RELSN—TRHT LN, KERTER, 20T~
TOMRMICSINATERE Ui, T70bb, Y ¥4« vy ey B3 P rigida, P. banksi-
ana, F—F ¢« A5 v ¥ awYHIL P taeda, P. elliottii, P. palustris T, {HOPWERMITT T
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THhH2Y « 7w yBOEOTHB,

1) Zu=wvBLUTHwY
BEGFERRRE~Y / F A v F 2 VMO 2 ~ 34ERI0 &, HHBERROEIEE T4,
FEDOBE R, BN OFERROVEMEGLIE, = v/ P4 v F oy OFEEE
WY b, 7o~y OREERBER-1D XSRS,

7 vy AJ19844EI2 T3, BHIN184E, MER 16.3om, & 9.0lm ¢, =Y/ ¥4 &V
F o R U7 19794F 8 A OB TR 10 8 om, BHE 6. 24 m THIRTH » Tz, MIESELER
1319764EL1%% 70 cm, 68 cm, 73 cm, 70 cm, #FEBLE D 19804FE OEL kI 24 om T, i T
D 70. 3em D34, 1%, 1981413 54 em THEBRIHOMIEITA IV 5 55, SEHEEDT6. 8%
T, TOMRIbY /YA ey FavDEBAMEHEL T D, 1982420413 60 cm, 68 cm, 71
em CHELABRERKEELTHS, 7o v OlEEEREIRI>TLI~28O5 40
HONBHONETY, 198UEQHEREAFREELZC BRI THSL D, AURATINED
85. 3%, TTRMEERZEZEELALLOEEL ONG, AMETRUBINICES - T,
IR D £ 20 /8T Y FDOERN E L TERT 5, HEKAERRBO s o+ B, C,
DiE-2, 180X 5/ =Y TREMOBBR 2ERETTH LY, 351 1EHMER

I
{12 i i Pothntsoegit (1~ 35 ! Pthasbsrgii [ Y] tay Bahuntinigil
g e S : + ; : g ey ¢ + + : :
1078 1586 1982 1984 1980 1982 1984 1980 1982 1884
bia
(B S P vt = SN
0.8 B
1 ”‘
06 Voo
‘\
0.4
(IR e M Pothunbergit
e g ¥ ¥ v t e
1976 1478 1580 1982 1984

Fig. 1 Comparison of annual growth of leading shoot of survived P. thunbergii before and
after inoculation
a; normal annual growth, thatis, mean annual growth of leading shoot before inaculation
b; annual growth in each year
3%; the year inoculated with pine wood nematode
a and b apply in Fig. 2-10, and mark 3% apply in Fig. 3-10, 12 and 13
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PEIELTOROEGND 2, HAEB-2, C-5C1I34EHOMERNEEMBDENFNTS 2%,
T5. 6% THBo D-6TIHIBHBLAE, BAEOMERBIOBYUTT, =Y/ ¥4 v FavBAD
HETWM LSl &b b, COMKIZSERIIE > THE0%IC ULMERERR LTH
W, B-2, C-5CREMBECEERNERDOSOG ETH-icbrdrb o IEHETE
DB NRA SNz, L L C-8TIZ18. 2%, 32. 5% & B M4E, B 2 EDHE BB K & ho 721

bbb 69, SEHESTEEEREREELTOS, D-OTRERMBER2 1B TH- 24
ENcid02. 4B il LT b, FRSRBILO 2 vy B3 34ER & T OREE S o /o4
3784, ZLEEMBERLRDOEERBTEHE -, M-1-4iciZ 7 v~y EOME & U CauEsiE
R DER L RREER Lic, E-23KOHRMEDERII 5% THBIZ TV EMI N2 M,
MR S, BRSO TREVWLSITH B, ki, C-2, D-3Itashd L5
BEAEHROERELERIORSTOEERSBYD, 70 vicdhondw Y/ P4 vV Fa vk
Tk D & D% OMELERIEN A DX S TH b,

B2 o= VAMRROBRRELIBOLEREE LB &, M-204 5105, HRBEICHET
HIDBOZ LA LA LR Ut & D109 THRIA D0% i fh 242 B D iR 434 S 1, 40~60% D it
DEDOHRebE 1A G & & Shivic, B2 FH TR, T CIISEKSL kR EEE L,
16f84K 4058 HEE & H60~80% 23R L CIAME DM ER LT 5. B3 FEB IC b1 BBOKLUTD
HETH-7cbDERCO 2k, BELUDOKZLMAT, BELUCO3IAKZIEHOEE
W80 EMA TS, 44EE OERMBRMERDO 1 fitk (D-6) 20 Thbd,

Pibdd 5 REROBELMELEBRIRE ) - b D109 4 Wik, HERESBEL GO
b D314, EERBM 2 FEH E THOAMIERICEB Ui bDI345%18MM4k, 3 4EH
TORBEMOFBYIROMERMT Lo bDIB 4 BAEE 70, TD 4D 44H
WIS AESEEREZOBEL, ~ v/ FAerFavDr o=y EARBAOREHMERSA
LB, ECR2EATTT, SEHIKEEEL, soiclinka 3EHCHEERBE
RUTS, 4ERIIZEIET 2 C EMB SIS » /2,

ThH=yOBERK-30L3 KD, suevich
NTRY /A Y F 2y DRADELINE O, #
% —  RIMERD S B 7 E& SRR A BRE A0R Ui
- M, 2AERICRIHEOMEBER Ui, b L Y
DU IR T HIEEDCE. 2B DR T, TH=v O

Frequency
I

o
=3
i 1

0 ~20 ~40 ~60 ~80 ~100~ ”#4,{ s
b/a% et ‘”‘“'\ﬁ:\ - l/ﬁ:::—w-'-'ﬁa
Fig. 2 Frequency of b/a of P. thunbergii * \\\ 2 |
after inoculation 0. 8~---“-~~~-~------—u~~——~-‘\§ *;f-/w—«n...—__.‘
§; in the next year after inocu-
lation {# P.densiflora

iy T 1 T i
&4 in the second year 1980 1982 1984

[} in the third year Fig. 3 Annual growth of leading shoot of 2. densiflora
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”xﬁuﬁ"@% B TORETCHEHEREIZDOEGND O hNET T, KEEE & Pk

RBBONTVEY, COXIRTH>Y ORBERICERET=Y / FA4 2V F 2y DRAD
W, sowy LENRTREBBOMBHELN S,

2) P thunbergit X P. massontana Fr B LU P, thunbergtt X P. tabulaeformis ¥

-4z P. thunbergit X P, massoniana Fi REOMEL EFGEER T, SR 7 M&K S & ICiEm
BERICAERBBER Lic, A7 V—7"TI3 3 itk & SHERT 2 4R H 1T $40. 9~T71. 3% (F1560. 4%)
CHEEMBERL, SO 2HARIEH GAERBRERL, 4FHKEME LT, 19814
BRI LB 2ERIREEE LT, C/u— 713197748 L1978E OMEHRE T, 3MkLDd
19804E 0 2 4EH AR I U CRAEDSS. 3% LB » Jco 34EE TIRBICHEE L7k, 59
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Resume

The withering of Japanese black and red pines, 2. thunbergid and P. denstflora, which has
been attributed to the attack of the Japanese pine sawyer, Monochamus alternatus, and the
pine wood nematode, Bursaphelenchus xylophilus, is widespread throughout Japan except
for Hokkaido. Moreover, such pine wilt has been observed in many exotic pine species
planted in Japan.

It has been reported that, growth inhibition was observed in several pines, such as A.
thunbergii, P. densiflora, P. massoniana and P. strobus which did not wither after the inocula-
tion test of the nematode.

The inoculation tests of the nematode carried out to four pines in July of 1983 were shown
in Table 2, and the resistance or the susceptibility of these pines to the pine wood nematode
was judged as following;

Low resistant: 2. thunbergii X P. tabulacformis (F1),
P. thunbergii X P. khasya (IFy),
P. thunbergii X P. massoniana (I'y),
Low susceptible: 2. yunnanensis

On and after 1977, many pines were inoculated with about 2,000 nematodes at the nursery
in the Kamigamo Experimental Station and in the campus of the Kyoto University. The
tested pines divided into two groups of the surviving and the withering because of the resistance



127

or the susceptibility to the pine wood nematode.
The growth of the surviving 169 trees belonging to seventeen pines (Table 1) including
two Iy hybrid was measured for several years before and after the inoculation.

The height growth of 2. tiunbergii and P. thund. X £. masso. (F1) among surviving species
was more affected by the inoculation of the nematode than the other fifteen pines tested.
On the other hand, the serviving trees of . faeda, P. clliottii, P. rigida, P. banksianc, P.
sylvestris and P. pinaster had grown healthy without the effects of the inoculation.

In the third year after the inoculation, the suppressive effects of that still remained on the
height growth of four among forty 2. thunbergiz.  But in the fourth year after the inoculation,
their growth was almost normal.

In the same way, the effects of the inoculation remained in the third year after the inoculation
on the height growth of P. thunb. x P. masso. (F1), and on P, nigra, P. strobus and P. thunb. X
L. tabulae. (Fy), its effects remained in the second year and on 2. densiflora, P. tabulacformiy,
P. tatwanensés and P. excelsa, the effects remained in the next year only.

The inocculation of the pine wood nematode had suppressive effect immediately after the
inoculation on the diameter growth of £, zhunbergii, P. tabulacformis and P. nigra, but its
growth appeared to have recovered the normal growth in the second year after the inoculation.
The diameter growth of 2. faeda and P. elliottii was normal, too (Fig. 12).

The effects of the inoculation to stem volume growth had appeared immediatley but were
not so evidently as height and diameter growth.





