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Breeding Project on Resistance to the Pine-wood Nematode.
—— An outline of the research and. the achievement
of the project for ten years ——
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Resistance of the open-pollinated progenies to the pine-wood nematode
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Table 1 77~ OEMFIR CEMARSROEFZRDO DRI (7 —2 4 1 >~ ZiaH)

Analysis of variance for survival rate of P. densiflora ( arcsin )

= A BE B & ¥ oM FETYR F
Factors D. F S. S M. S
2 %S 57 5397.2953
Total
53 18] 1 604.2687 604.2687 7.96**
Replication
B b: ¢ il 2 818.1492 409.0746 5.39**
Provenance
BE M E OB K 1 515.8945 515.8945
Between provennances
E M A EREOE & 1 302.2547 302.2547 3.98
Within  provennances
Jid 15 X 25 i 2 27.3353 13.6677 0.18
Provenance X Replication
# = 52 3947.5421 75.9143
Error

x x 1 %/k¥THE Significant at 1 %level
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ERUVELEEBOLFHOEMND» S, BEARZHICIELWEEEDH S 2 L 523AD (Fig. 3. hb
BWINb 70wV RB7HT VI SNERZULNEL, $ 70— PRRHCEERERELTAD DT
H5,
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Resistance of the open-pollinated progenies to the pine-wood nematode
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Survival rates and its range of eleven pine species
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WEER50% A EOBRAIR, 245K 138K (56%) T, 74 v Vi, 65Athl4A (22%) LiE>fz, 70—
CEL ) DREEFREIRLE T DL, 70—V BOO%BBHRETER2DZDT, 8K LIz I3, 7u—
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Table 2 D EARIEERFMERIARALK

Number of candidates in each successful rate class of grafting

w & X WEFTREE RS
ot & AR Successful rate Testable grafts
Number of

Species candidates 39% 40% 50% 8 A 10 &
UF Pk Pk PLE BLE

~39 40~ 50~ 8 < 10 <

B A %S ¥ %N %N F:N

& A 245 92 153 138 150 125
All total (100) (38) (62) (56) (61) (51)
ThHIY 65 49 17 14 16 11
P.densiflora (100) (75) (26) (22) (25) 17
za=ey 180 44 135 124 134 114
P.thunbergii (100) (24) (75) (68) (74) (63)

W) i, BEAREED 100 53 ()%

ZDEIEREZ O—VEHBDHL B> DF, BURDOEIREZEEME» 5720 T, ZOREELT
3, BREADELALBERATH->72ZE, L SOEARE CORMMSBHEBLEE,» > L, DEM
KEELTORBEHIEORE, REBHToNEL, BOEELLORD SR EZEOMEENEZ SN,
ZD®, PHEF I L > TOEREAMOAENK S 7z,

RIBEBROBELEIC DL T Table3ITRL Tz, WBOTF—5<Y, VF 752V, AFY¥azv
VYRUEZATUTARVIZDVBTAS L, 7T—=F IV EVF « T VOFHRBEFITIH8%T,
FFeY EAEOEFME L Wb E Y A4 T T H Y 333~100% (FHI66%) L EESEHNDREL, Fh
5 X DEBHMENMECAT vy ¥ aeVid, 2% ThHo7,

IO REECTIL, SAVVTAHARYERZBHUEEEDLNZ DN, THIVIK670—2, ATy
VavVBEOLDIE, zuvVi27a—rholk, IRHD 87 T—YIZDNTIE, »RVEFNESE
Wb EEZLHND,

BREMHATES ISV TR 270N ERI50E 8, IR T THEREFR0%LUTOMRG» 57 A<,
7w Y52(EEERK LS LD EAREIC, BARYAD 158 (0.1ml) OMBERE2FEICHEREL, %
DRER, FLAED 7 a—rH10%ELcHT, 7HwY 50—y (FHEE0~67%), 70wy T3
zu— (33~67%) DLBHIHEDOVE Vo ONBED SN, MEMD» S DBEROTEEM L REL 72,

Wiz, BREEHRSE 2 ORERMFC L > T, RCBHKOBV T - Y Tas 2R EEs L
3, CHICBAL THRASR, REBREK >V T/ o— Y OERMOMKS L EBL -HEROMEY, BL UV
ZOBHOKRE, BEEFOFGEZCLoTEFShOY, BLOHERED DL LT, 477, B2
BED Tl  RGHETOBEERIFTNETH D £ LTz,
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B & X
M DREER | AR AL Sound rate .
Sﬁ ec'eiﬁ Survival rate *| No. of inoculated l\q/ieaﬁd
pect of the stands candidates 55 %> 56 % <
& * & £
&t 150 142 8
Total
& at 0.1~ 5.0 89 83 6
All Total 6.0~20.0 35 35 0
21.0~50.0 5 5 0
=~ BA 21 19 2
Unknown
a1 16 10 6
Total
Ty 0.1~ 5.0 11 6 5
P. densiflora 6.0~20.0 2 2 0
21.0~50.0 0 0 0
=~ CJE| 3 2 1
Unknown
it 134 132 2
Total
rsuavwy 0.1~ 5.0 78 77 1
P. thunbergii 6.0~20.0 33 33 0
21.0~50.0 5 5 0
+ )z 18 17 1
Unknown
T 4 0 4 84%
P. taeda
VE e F—FTY 2 0 2 84%
P. rigi-taede
A5y awy 2 1 1 52%
P. elliottii
FA DT HTY 6 3 66%
P. massoniana

Table 3 BHREMGORFER LEMAOERERR
Survival rates of the stands ( selected candidates ) and the

result of inoculation test of the pine-wood nematode



— 18— HAFRGMERE B15

—F, BIEOBESICE->T, BESNEIRFR - 70— OGS B> TKRD, Fig. 5 BN
BOISIED SIEDOMICTb NI 7 4 <Y REBRBIRROBEERER» SBEXT T L ORRBES %
EFEDHHDTH D,

40 p
A
3 A-B WKE
s 30 b Selection pressure
&
=
[
=]
=3
(o
=20 F
o
&
B
® g0 | i
1 i i

10 20 30 40 50 60 70 80 90 100 ( %)
f#+3%  Sound rate

Fig. 5 KHE LEH S W2 RRBOBFRO—H

Relationship between selection pressure and number of families to select
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Table 4 BEHFEFO <Y EEROKEE

Mortality rates of seedlings by several methods to inoculate

HRARRES L CREEK EB R (EH) % | ¥ g
® E A No. of inoculated . HEE (%)
Method of inoculation families and Families Mean
seedlings (Provenances) mortality
rate
7 RYLEEEE 7A=Y 29K/ 1,210 &K EAR, A5, SLH 38.4
Drill inoculation method P.densiflora 29 families Ueki, Matsushima
o= 17 ## 1,091 & R kM 71.4
P.thunbergii 17 families Plus trees
YF « 7=V 1 %1H 604 | F.3ME 25.0
P.rigi-taeda 1 family F.Hybrids
4 STEME zua=<y 6 FRH 180 & R B R RR 77.0
Brush inoculation method P.thunbergii 6 families Open pollinated
v SEimE D EAR za<=y 6 Rk#f 105 K seedlings of 70.0
Top cleave inoculation method P.thunbergiz 6 families plus trees
I MRS AR zu=y 1 %k# 46 K ” 65.0
Medium application method P.thunbergii 1 family
F YNF—TE zuxy 1 R## 63 & Y 59.0
Tape stick inoculation method P.thunbergii 1 family
A MBRT7 Y VECEE 7=y 6 R/H 199 & n 57.4
Vaseline application method P.thunbergii 6 families
F TNV RE zua=y 3FRHM 934K N 47.0
Alminium piece inoculation P.thunbergii 3 families
method
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Fig. 11 #E5ERRER (1TH 51978)
Mortality results of inoculation of the pine-wood nematode by two methods

( Takeuchi et al 1978 )
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Table 5 HMEAEBIOWEE (HHS 1978)

Damaged rates by several inoculation methods (Tsuda et al 1978)

Eiy 25 (oo A
1B - HE E - D XA e : LA :
Place » Tree species Nursery - Grafts hg&lscé“. hgéls%n-
Potted seedlings seedlings
BB % TARY |\ sawy |\ ThA=RY | suey suaxy
; P. P. P. P P
Inoculation method densiflora thunbergii densiflora thunbergii thunbergit
% % % % 060
1 HIREfEE 52.9 83.9 70 93 8
Bark peeling inoculation
2 BEUEE BB — — — — 82
Sawteeth inoculation(crosswise)
3 7 ( %t ) — — — — 73
Sawteeth inoculation(lengthwise)
4 i ( %) 25.0 56.3 50 100 —
Sawteeth inoculation(across)
5 EELEE — — 60 90 79
Top cleave inoculation
6 FEEITE 47.1 71.9 - 87 83 —
Top break inoculation
T REEE , ~ — — — 90
Twig cleave inoculation
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wE e e (WHEE+ 2.3 ER)
(Mortahty rate + 2/ 3 damaged rate )
80 A —e— (ihfE%)
I KN (Mortality rate )
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Fig. 13 HEARNDOHERE T & HEOBK
Mortality results of inoculation of the pine-wood nematode

by several inoculation methods
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—F, VX T vVR1IABIVIABECIRBERIR AR o0, 5 HAEETII TADAS
R L2, £, ZOMTAHSND &5 GERNEE TS L BRSO LD S F60~80% DHE
BFEELI, BN ODDITo 7 a Y EAD 1 A8V VERDORE, FIHERIZINTIO% TH -2, 20
RETHEMENECE Y o7, ChIRERFROBSVITLIZbDLELONE, IhHSDERLS,
BHEICIIFEERPBER L EOE» S bHFEE 1 mEER L v E 3T,

() ARl E

COBETE, REOHRCATIEET 2 2 Lk 220 T, BEMNS_EREL PO I AEDIZF 2 v
7TEDLIENVEZLY, Ll, ATEBEFECSL THRRBBRSERTH 3 & FIFNMIZ L 7o
Bl adolbwnd, wbws “ATEBEEN 2Fzv 277228000, ZREHIET 2720,
FHL®EIREAREA LT, HRABBRCEGL TEELA RS DDOER T,

BRERGARE, HRREBRPICZAZRL500, 172,008 A, 7o~V EES 3 EEEEE~E
BEiTv, S5EbL > THRBHEOBGORR L HAROKERA 2 F/E L 72, #Rix Table6 TR LA LD
2, 1L/500R TH29EHIZBN T LR EED ThOT LR EAREET 2 Z LN TEH, 172,0008T
BRILHMMBHETE 2RETH >,

Table 6 FHGQEEFMFRHBERC L 2EEHORERT LEETOAOET(L
Damage by the inoculation of colored suspension of

nematodes and fading of the inoculated part

em?agm) 6H10H 6H17H 7H1H 7H27H 8H 138
A & B H 2 Jun.
A (Inoculate) 10 Jun. 17 Jun. 1 Jul 27 Jul. 13 Aug.
B AR 0 8 15 29 55 70
Days after inoculation
oA I I B I B P I I A S [P [N RV R R VR )
D D D ) D D
z x5 %= x z= Z
it | #/ | &% || 8’| & | |H8| & &|#B|W|1|H\|&| | B®H
AR A|lB|Ccl{AalB|]Cc|lA{B|C|{A|B|C|A|B|C|A|B]J|C
Migh 500 | @ | o| o | @ | 0! 3| @| 0| 5] (16| 4|la|19| 1|al220]o0
Nematode X500
FARHR 2,000 & [ ] 0 0 O 0 4 Jay 0 6 X 17 3 X 20 0 X 20 0
Nematode X 2,000
& 505 | @| 0| o| @] of o| @ | o] of|a| 0] 0] 1] 0| x 1] o
water X500

BEAN  RREX 20X

EOZE(LD fLF (Discoloration)

D B85 5 23PN T & 5 (Clearly distinguishable),
: 351 C & % (Distinguishable),

L b LICRBIT & % (Barely distinguish‘able),
£ < BAIT & %y (Not distinguishable)

xDO®

: Discoloration
: Mortality
: Partially diseased

ow>

FE L IABEBBRICBOUTY, BWBCLEI-—FTA v/ Fii k> T—PEATE AL RN, %
TREHTE, BEEEOWHHLS ANV ANEBREN TS5, 0HLUETIIEORIIEETH - 72,

—7, BEMMBREOEFERVHEEEICS 2 3B OVLTHEN:, SEQBENKA24HMR®L -H
#RE208H % Botrytis cinerea B L THIF S @R R ESBEL 72 £ 2 5, 1ml/z D 6,800~7, T00EE CHABED
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BEERIC L 2EEIRD O NG ot BEET LBV TRE, FEDOBELANF = v 2 TENE,
ERFRMERRVOT, FETEET 2L THL 2, 00EBEOEAT I EEL oD, SHMHL
bIoBECEAOLEET L EL,

4) MRBOBEROEE

EitRE i, BERLEEROBESLETH 328, BEETIMRRIMOEKME L LTz, OBFEER
HOZNWI L, QMEROEORET, Lr@RESNIBHAOHT TS5 ~10%RED 7 a— 2 iHBKT
%, QEANERTHZ 2 LESBIFOND, 2 I TRIVMREMERDOER, QBEZH 2 HIRHER
MOWE, QIMBRBEOREERE R LR ODWLTERET 7,

(1) HBRAEONMEHOER '

PRRROMENE RN ZIUHEPHIEIC L > TELIERT 381, BEERHWW Ol > THES
NTw3, 23k s, FBEEREEICY > TEBEPEICL 237 Y F 2857 OREAMRERM
ER—-L TR o kv, 20BN, BEERORECED &R EELFEHLO CHESWLANE
N, BEGEATIC KBRS T b Nz, TR 5003, BBRIS24E 7 v~ 2 EAFAR 2 AV THHRR2SRE DO IIEY
DEREFANTz, ZORKRIZ Table TR LI 0~97.3% ERMICL > TARERNT YV E BB LN,
InEMIEE, b, FO3IBERGINT,

CNICEEL THERS I, 1HOSY /75743 FUnE - TwaMRREERTIEERSOREY
R BENSBRISKTHES, =Y /<8543 3 VHTOMEHOBELOBHZEIRZILELT
w3,

—7, MRBZ L 2HEENETHORBR T TRFCHEHLOEENREL TV B ZEe»S, ThH5DINE
HOHEE BFANDPESNE U, A SV, Fig. MCTRLAKRETOL2HRM & AMED H DESHETI5
ROV, JTUNHAKBTER R URERBSS NSO 2 pFiTrox Y 2 EAEEHORARREAL
THREHBR 21T o 72,
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Difference of pathogenicity among 23 nematode isolates

Table 7

® oA o f B %
Mortality rate of seedlings
&S ff‘ﬁ{ﬁa?eg Eﬁaﬁfﬁ 18 Replication §
No. No. nematode Tty
Mean
1 2 3
o, [¢) o,
1 6 *IB, KFE 93% 81/" 86/" 86.7/"
Mito
2 S-6 T, KA 100 100 92 97.3
Mito
3 14 TE, —8 9 4 4 5.7
Ichinomiya
4 14-5 T#&, —8 7 7 41 18.3
Ichinomiya
5 25-3 wE, RE 89 89 100 92.7
Kyoto
6 79 alll, #gx 79 91 96 88.7
Tsurugi
7 43 BH, 15k 7 4 7 6.0
Fukube
8 45 BHL, &850 4 4 0 2.7
Fukube
9 35 ER, T8 92 75 81 82.7
Go-tsu
10 48 I, fhEE 0 0 0 0.0
Chu-nan
11 46-1 A, R 23 13 20 18.7
Susaki
12 102 ElE, #®&E 68 82 83 77.7
Isahaya
13 103 g, BR 74 52 52 59.3
Shimabara
14 52 Rk, HE 42 50 46 46.0
Isahaya
15 80 K5, & 21 14 17 17.3
Tsushima
16 56 HER, fEA — 54 — 54.0
Ueki
17 68 A, At 80 64 62 68.7
Ashikita
18 69 R4, BIfF 17 35 20 24.0
Usuki
19 63 =i, I 8 38 32 26.0
Kawaminami
20 101 =i, &THE 43 68 42 51.0
Takachiho
21 59 BRE, A 17 14 19 16.7
Sendai
22 78 BERE 42 50 68 53.3
Amami oshima
23 1SP-5 % =&, 2 UD 0 4 0 1.3
Ebino
Ny 4 41.6 43.0 4.0 42.9

¥ —XwY /YA 2 F 2y (Bursaphelenchus mucronatus Mamiva et ENDA
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AREOMVER
Range of no significance

100 r ‘
X r 1 o
g OF T, e 0038 °
g ° — 5 ® 5
X80 o o P __.% o
E 70 - - % © O o SN ABERES Kyushu For . Tree Breed . Inst.
=
2 ° ° O MBS NN % Kyushu Br., For. and For.
= 60 ¢ o — SEkia® Prod. Res. Inst.
5 — ¢ Average mortality rate
m 50 o
=
40 A N N N N N TR T SN (N N N A
e e ,_< S bt e b BB et B et WH&H‘&H%(’) &H&H&H
XE R S N g N RE RE RpRpKERLrEREEE
W w6 ﬁﬁ.% i?ik’;h;igg_ E‘Zgj_ iﬁimw ihig:_ bi!i%:_ 11;52%: IE%,_ i};‘i% iﬁﬁ% biﬁ%’_
: 1-‘ 10 19 16 17 18 15 11 8 5 20 2 12
HE%H Nematode isolates
Fig. 14 EBHEABECBI28EHRKOMESE

Pathogenicity of 15 nematode isolates in inoculation

BRIISSE 7 HICiTY, BARS D AHRE 1 B (B 5 TH8) %, TS EEE ciToh, B
ABERITER MRIX10E%R) ClES « H  BIECST TiT o7, ZOR, 1580 MEN # % T
#5 L, BRUIRLI LB Y AINHARERS & MEABRIS AN SR 50 2 BEERCIE r=0.842 5
BrgoHlsZEoonz, ZOROERIMET 2K 1 L FR0ORLIE, “S-67, “BE" “HE 35
OOIRIMIZ S SRTHEL CEOIEM R T L7205, K1 L102B< BRFEOMICIEEZIID o
'holi, Tubb, EAMETEBERZICAV SN “BR AT, FHEOMEROMER LS 2%
FTBE I, IRV RAIEH D D TH o7,

FHS™Z, 7A=Y oSMUELMRES B 70~ vrh s Sl L7 2RSS 20RO MER O E
REBEEIREORREAN, BRSSETA7 v VBER SRR, 7uvVEEMIRREUTF — 5
YOLELEHEMY, BARED 1HE (0.1ml) OBEMEE{TY, BE% Table 8 WRL 12,

TARY Ezuwy OMBRESEENCAS &, BRELZYBEEL AT LIBET Aoy 5o S8
U7 & DR I354.1%, 20~y n s S8 L 2 REETI42.2% &, BEHICIREE TR
OHETOENA LN, ZLEBIRERICIBOTL 7AYo S LR R L300 L,
7AYo IMBEREIIC L2 DO L OMICRAEEZRTED S Doz, THSDOMRR S
DERBIZL BT A=Y, 70°Y OREROMERAENE% Fig. 150K L7, IZBWT AR E S IC
RIS r=0.82 L BERICE <, TRIRED & 538 S N7 S MR RO MELESS, BED < BATE 28R
BICHES €2 L LI D TREVIERRL TS,
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Table 8 #M#RHE20RMOMENE FHEEK) D B0
Difference of pathogenicity among 20 nematode isolates

BT15

HARDFGHEER (%)

il FRR R SIRER Mortality rate of seedlings
&5
Isolates of Vi ravwy | 7T—F%Y | F ¥
No. nematode Isolated source | P. P.
densiflora | thunbergii | P.taeda Mean
9 Kk, K T7h=Y 86.1 94.9 90.0 90.6
Mito P. densiflova
1 #E, ik 7 67.5 100.0 90.0 84.4
Yutoku
17 R, BF Vi 52.5 87.5 40.0 66.7
Shimabara
13 #¥ED, FLHE N 25.0 77.5 80.0 54.4
Imari
10 HEEA, BER Vi 30.0 52.5 80.0 45.6
Ezarugi
4 fakd, HAR U 27.5 52.5 40.0 40.0
Amagi
2 ER, Eit V4 7.5 50.0 10.0 26.7
Ashikita
3 Ror, HrE ) 12.5 40.0 30.0 26.7
Kitsuki
8 R OF B 38.0 69.3 57.5 54.1
Mean of 8 isolates
20 BRS, fEE sua<y 85.0 92.5 20.0 81.1
Ibusuki 2 P. thunbergii
15 BERE, AN Vi 50.0 87.2 40.0 65.2
Sendai
7 HEX, HH Y 35.9 82.5 80.0 61.8
Ariake
12 #FEC, MWAT Vi 51.3 65.0 70.0 59.6
Nosa
16 fafd, S0 U 30.0 90.0 30.0 56.7
Wakamatsu
5 Aoy, KIE 7 45.0 65.0 0.0 48.9
Ozai
18 FEAR, BDIR 7 30.0 59.0 80.0 48.3
Yunoko
19 REA, IRRE VU 25.0 74.4 40.0 48.3
Sakitsu
11 #EB, m& n 15.0 22.5 66.7 23.6
Takagushi
14 HHE, EF /) 2.5 23.1 10.0 12.4
Hato
6 ERE, fEE 7 0.0 0.0 0.0 0.0
Ibusuki 1
* 8 &, ME N 0.0 0.0 0.0 0.0
Okagaki
12 % #% ¥ & 30.8 55.0 36.1 42.2
Mean of 12 isolates
20 R % F B 33.7 60.8 44.7 47.0
Mean of 20 isolates

¥mkwY /P Fay

Bursaphelenchus mucronatus Mamiva et Expa
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® 7= o LIcRAREK
Isolated from P. densiflora

O 70 ym sk LI RaReE
Isolated from P. thunbergi

.»—A

100 9

§7 %g7 ‘%

80 | lé [¢) 1
= 082**
19 5 12 r

y = 0978 X+ 27.62
18//oo
60 |- 18

» o= vika®R Mortality rate of P.thunbergii (%)

2 /
o /2'10
3
4 1
20 rgl o
6 8
Odf 1 3 1 1 1 %
0 20 40 60 80 100

7 #17 7 548%F Mortality rate of P.densiflora

Fig. 156 7Ah=vkrua=yh oL ERERMIC & 5 mtaiEo bR
Mortality rates of P. densiflora and P. thunbergii by inoculation of

each nematode isolates taken from P. densiflora and P. thunbergii

Fiz, ETOMBHRIMCBOTEE L7 o~V OMBERRITATYDENEREL LEb o/, &
BRI & B REEZEIE 0~90.6% L EHRE L, MHBRBEFRCMEROBEHNZ BB NDH S LH0R
®wahn,

25 LM RORJHM Iz B T 2 IMEEOER, #ENLERC L EYMERATHEZ ZLE2RTHOEL
TT AV H 4 LB & DENERDOERANAA SN, BASME, Fig 4R LAKRBETOI12%4H X
HINED S DFEEDLE TIRFICDVWT, BRKEECL>TIRTIT—¥ « 74 VHA LRHRHBL, &E
BREFAN, A7 7 —YREER, 1 RHELDEEMBRRNT0OLEE T DR, ZOHKREHWKTE
KREHF NI L D, 300V TH 3 BERIXEIL 72,

WENEITSIZISRED T AV H A L2885 —» OEAK % Fig 1612w Lo RERT22RD /N> F Rl & 1
7208, BROVOBREERIRAT 7 —X T4V VF U LAEZHTH S Z PRSI N, &7z, F—5 —
YETTLDREL, TheD 3B FH LN, P, T, D6 KIHE N N THLHBMD/ N> FOHBEEEIT
RET, $Z A, B,D,K,M,O,R,a, b 3HER N FTH b, RICIBREL Y — > OMBEERKO A %
RLTHS, A=Y R THRMEC L > TERCELERLD AN, 2, MEROEREY v—L T
DHEIZ BV T “S-6” TR TR/ =Y Z2RLDIIL TRBI8TIE > +— 1 58 1 FHE D AT
DREHCEAZ VNV R I RBPRE SN ZOFEERBD TRV D TH o7z, L L, A—RHETOH
BHORHAERZBED ThEWEEZSNE, Lz >T, ZOERTESNIS — v Dbo80 kg
HAEOEBRNER 2 RT DO LELHND,
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Esterase zymograms of each of the pine-wood nematode isolate

(2 BEICHVIBEEAMRRORHORE
RERMRBOFRMEE LTk, ORELMENE, OMEREDE,, ORAMORE PHEELBIK
LTHEEDEIETLEN I, 2EBHFoNs, BRCHREFSEOMBRRTIE, BRABRRLIERE
B L 2 RENBEIN TV, ZHIBEL T, REBEH» 5% { OFBRIHER STV 2 HRERHTE
“S-671%, MERBSINHII B THEHED» SBEL 72 D TH 22, HETH ERLBMNE L MEE
FRLTBY, EEREL L OREBRIZWEEZL SRS,
BEIHVIHBERKOBECH /2> TRROFIETITbI 2, WNHKEREE, BEHKEES, H
WESSHIC B O TFERES OMBHBJDO T S MEREDOHRE 6 R EBA THWVICKBL, FH18RMICD
W TRERBER VAR T 2 MEROERLCHEELEZEC OV THAN, Z20FER»SEBOFMFICE -
MR RRE ORI N, BB T A7 VIS 2R OMER R SUNK CEBERABES T, suevi
DLTRMNEXS2FUZFEE B Thi, £-MEEORER, WNKAEEETITbh,
ZOfERE Table 9 1R L7, BBEMRATEBOERD, GAOEE, RERER P OATRLEEE
CEMLTBY, ZOBREL L7 0V ORBEESI0BLTOSEH Fifkil), &£ (A8, FEHA

(), K& (F)D, BE (R 05R/HEaEEe L ThFoni,



Table 9

R DR AINE R CHERE N

Pathogenicity and propagation ability of 18 nematode isolates

) & VAR B 4 7 o X v H
Tree species P. densiflora P. thunbergii Nematodes
woE # B BOPEMAREES | WNMAERES | BlEWAREES | U X B | UNHKERES | UK EES
Tested organization A D A B D D
wE B K I RE EZ— TR HoRE Eo— T R
Place Green house Vinyl house Green house Nursery Vinyl house .
Sy — LM
ﬁ¢qgﬁ 2%?0?*% 2?&%&% 2%§9§K% 2%&%&% 2@&%&% WO W M
- este years years years years years
gﬁ%ﬁfﬁs@ material grafts seedlings grafts seedlings seedlings Xx?gga%% of
collected nematodes
o(;ganization MR RRH per a (10 thou-
Isolates BER | FGER | PER | BHER | IR | MR | SR | H5E% | #ER | fR%K || sand) dish
of nematode
BAFEMAERES | FOdk - 118 100 90 64 36 100 100 73 73 100 97 2T hH
A Kawanabe
Y] )« R 90 70 74 29 100 100 97 97 100 93 43
Minabe .
Vi noosBmH 100 100 97 74 93 93 90 90 100 100 48
Iwade
n LB &&WL 80 70 68 42 86 86 73 73 100 97 10
Koganeyama
Vi I . = 100 100 23 13 100 100 97 97 97 91 44
Miyano
Vi Fal 50 60 60 19 10 79 79 93 93 78 44 37
Ajisu
mOE X 5| R IMRE 100 100 58 45 100 | 100 97 93 100 100 15
B Komatsushima
Vi &I - K& 100 100 55 24 93 93 97 93 100 94 32
Ogushi
n VAR =7 /N 100 100 38 16 100 100 93 87 100 72 36
Takamatsu
N %ﬁ o KN 100 90 84 44 100 100 100 100 100 94 13
Zu

(%« £ - B - Bl - V) FEBERHUTAT £43 b b ho

t
H
£



Table

9DTE

VAR s A 7 o <% v H
Tree species P. densiflova P. thunbergii Nematodes
E OB B BEHABTES | WNHAERES | BENATES | ™ B X % | ANKRKERES | UNHRKEES
Tested organization A D A B D D
BOE R B AT RE S NP B RE L33 S | Ez—nnwR
Place Green house Vinyl house Green house Nursery Vinyl house . g
iy — z
E'ﬁ%iso)tﬁaﬁ 2 ﬁziﬁ EXEH| 2 fgi%i?ﬁ 2 Ezi“) EREH| 2 %&%?ﬁ% 2 %i%i?ﬁ o R OB
- este years years years years years
1&? ﬁ%ﬁfﬁﬂ@ material grafts seedlings grafts seedlings seedlings xfg’;a%‘é of
collected nematodes
organization MR R R per a (10 thou-
Isolates BER | fHER | HEX | 8% | BB | HHER | 5% | HIEX | #EEK | #4185 || sand) dish
of nematode
M B X %2 -&#fEF 100 100 69 50 100 100 100 97 100 100 18
B Shigenobu
N A - ZRHF 100 100 55 28 100 100 80 63 100 91 37
Nahari
N 7L(:’}‘|‘| X% 3(7%13& )' (5-6) 100 100 61 16 100 100 100 100 100 100 37
_6
JUNMAERES | KHE - thiE 100 100 88 38 100 100 97 97 100 97 45
D Yutoku
4 R« BIR 100 100 63 41 100 93 100 97 97 94 50
Shimabara
Z BEAR - HEH 100 90 69 21 100 100 97 93 100 97 28
Ariake
” BRE - I 100 100 19 9 100 100 97 97 97 88 34
Sendai
Vi )« {578 100 100 77 45 100 100 97 93 100 97 49
Ibusuki

jwR@Nvs I

: Kansai For. Tree Breed. Inst.
: Shikoku Branch, Kansai For. Tree Breed. Inst.
: Kyushu Branch, For. and For. Prod. Res. Inst.

. Kyushu For. Tree Breed. Inst.

SR HEENY

=W
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WIZZD 5 RO TN OBRE 21T - 720 MRROIMEMES A TR ICE T 2 HIEMEICHE T 5 5
B2V THER SO, MEEOBOHR RO E , FOMBR TR EERZRT LWL IHED
MR REL Tvw5, EEESREOWEEE (74~ Y60~100%, 7 o< Y79~100%) » >4+ 2 &,
IS 5 RMIIED THOWINEE 2K LR HTH 5720, ) OEEEEZTRT O LHEHEA T,
UL, H5E- SBL 2 S RHOMBEERERIORLIZ LSy v V=570 105 (8I1) ~50FH (B
) T, AR L 2RO 80RO oh, FEAOKR Lk o/, ABEICHEAT 2 MHRIRHIE Z
DFTRLEEHORBHRFR “BF" KREI N,

MECHBELMERE, SFEGTHENEL CERECEA L D EAVR, “BR7GIBMS3FEIC
Uil & B3BBG U 7 R 2 RE L TSR SMThh Tw 270, IIERE DL TEEDF = v 7 %
T2, Thbb, BERTRONE, RBESREOMBER “BR” 2UMNCED, BHEZ LT~
YV, 70RVETRRO2EEREHC 1AL D 158 (0.1m) 2BEL 72, SBFIOREMRIUC L 2
HEREF Fig. 17T XA T80, v VEHERUEBEBARRC L > TEENAD 51203, FEMRHMEOVY
HEE, TREBZZHIEIEEDbS ko,

wor el _ ] o®e O e TH Y
P. densiflora
0:0 L4 sa<y
[0} o ..
® ° P. thunbergii
90 _ T .
[ ] PY o
. —
L4 °
80 . o oS
% oo o
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= 70 =
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= 60 | o
b2t
50 b= fo)
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B g woE oM
Kansai Shikoku Kyushu
{R/7H%B8 Stored institute

Fig. 17 AHBE,IGECHEAL 228 “BE" ORERBRIC L 5 8%

Mortality rates by the stored pine-wood nematode isolate “Shimabara” in each institute

E O PIRHEROHBICE VT, TASY TRIEE (80.8%), BA (72.5%), Jull (71.8%) ORI
D, 7oy THHE (90.9%), B (89.9%), /N (75.8%) tEMROMEREMED >z, HEFELH
W AEAR ORI, WEEE S RBIMREMCEEEIR oY, RESRCXR: & TROMNE
HOEREDSNL 0Tz,
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() ZmERMREROKRERME

HESMEREICB T 2RO A TEERE IIBEZZFRFACERIND 2 £, HRBOREFTEE
BRI HEBRIE L C L E S, BHRCENOBVARBEMESLETH 5, IUNKKEREOHE, F/
(B 7 H EA~T8) OEEEIIH 9 EE (EEImD > +—11,8000) i2b DI 7z, MRBOREIII,
BT E TV v -V OBEREREXREEM (LIT PDA) IR M) FRAEEEEL, To LHiRH 2 BEY
MY BHERE SRS, THICLD EEETALTOIMERRMS “BF” kv v —1 1KY D 305~705
B (F5045H) OEENFRETH o7, ZOBRAER BV TEHAUMRROMECEE2H > T 2408
Rohy, FHIECIEER X D IRNICHED 3720, 74 AFE#IC & 2 KEBEE & 2 OVHREOIIER
DT L. Thid, EROBBICR N FABEOEHEAR—ANLEL BB LY, Yv—Vvdiz
D OMREE RS R DI FETH 2. MRRSR LM 3 BORBKE Y v — L B DHROA & 4
F20g, 2~5%BOFEMEK20cc 2MA 52 LT, BESEOERIZPDA t &< FA¥TH 3,
ZOFETHRERS “BR” 2HMEE L5, Yvr—L 1KY D176FET, ERIZ{T->7 PDA
D46 B L TE L S oz, 1272, MRRSBOBETORERELLET, PDA THREL MR
HOMZ, Y r—LhoEEZ o< DIFFTLORNmDAB T — b TITS HEkk &> T35, A¥E
HDBZBEW PDA LRI TTETIT) L MRHLANORBEEINBATZ 2 E08F 0, ZOda— k%
Wi, FEOTEEY vV ETHEXICA~REBERET 208RVFENTH o7, 7, AF
BRI CHITE L MR OMEMIC DWW CHE L BRI, Fig 18 1R T & 5 SO & #51E% L o
B2 ERERRONTY, AFEMIC L 2MBRROKXBHMEINER TR TERIZ 2 L8805 5
anr,

B o# FEHRE - WR
Medium Mortality rate - Damaged rate (%)

@ msE 0 10 20 30 40 50 60 70 80 90 100

1st.  2nd, | M 1

“FDA — FDA e L ]
PDA — Barley 5
Barley — Barley
........................ =)
e Eme
Barley ~ FDA f-&&;rsrn&r:4q~r;53>>ppv>rvvrxﬁh

P. densiflora

Va-avd
P
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Fig. 18 EBHiD B30 &k 2RO NEH
Pathogenicity of the pine-wood nematodes propagated on different culture media

* PDA : Potato dextrose agar
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5)  HEHIMEHIE R e R

ABECBOWTEHEE TAMRBETIBRO L LB F—y vy BELan, HBLRsT—5 Y
B2 EAREEERMERAEREARRICHEZ L TRV 2 bk o/, 7= Y OMBRERECET 2
BAZERIZDO LTI Tl 7203, REEEMPHT, 2EMHEE L TERT 27—~V 8B
¥ —ThHb I LHWLBETHS, IDD, EAEKREEARREEHI02AIEOBERASEE (1544 L)
DS S 5 AR HERE E L TEEL, 1ES S CUNMABRIS TIREL 2, ZOBTI2 L ) ZF/E
TERLZ 1FEH»EBICEA L 72, 5 KOO ERROIHMEI O © THAH S I HMEIRTE 21T -
7eh3, Table 10 1IZ/Rd & 9 ICAETFEERT41.1~59.1% (FH547.6%), HEFETIX15.8~30.1% (V#523.7%)
LRI E > TETOBNOLBRD SN TS, ZOLORHE» S DEFIIFRELC O THEAREER
LTHW,

Table 10 XA T —5 <Y RRPHAEEES L UOESE

Survival rates and sound rates in the P. faeda families as the control

%S | i ﬁfﬁ £ F K ﬁNéfﬁ £ fF X\ & FE
0.0 0.0 .
inoculated No. of sound Survival Sound
Tree No. seedlings survivors seedlings rate rate
No. 1 94 47 21 50.0 22.3
No. 2 96 43 24 44.8 25.0
No. 3 95 39 24 41.1 25.3
No. 4 93 55 28 59.1 30.1
No. 5 95 41 15 43.2 15.8
it 473 225 112 47.6 23.7
Total 1 ' '

MEFAMRTE, HAE 80 HEOHR
Result of the field test, on the 80 days after inoculation

6) MERRIEHIEOHE ST

KBED 72 DEMFAR KR O FHRE I BT 2 R HEO A TEEEROMER EEORK AR, BRECH
HEAR, FERERGZFICL > THRL D, IWNHARERES TEM L BN B 28E T, Fig 19135
L72& 512108 B2 o FFERSENRIIEDO TV & O TIE20H HiC I3 BE»RET 5,

& 5400 B CIRAMEE S RBUSHINT 24, 2 MRIZIZIZLET 2K 599, 72, ¥ 7 AZENOK
ETHINED SR BEZ0H THIBREET 27, ZOLORABIIROK M & > THEMEE 28812 4
B, 8:EHE TSI,

8 BHESEEICR D, DEREATOBKER T HHBELL TR LD

2 HERUVBRERSHPHCERETH L LD

P, AR (AR AHEAYD) X100 #EAK) CEESE (BEAHX100 #EAH) 28T
LTHW,
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I 100
X i -_—g a7
> .
§ ol P. thunbergii
I8 % o —THhTY .
= 60 P. densiflora
= ‘g - S~ Ty
22 ok \ P. taeda
I YE TS
0 P.7vigi-taeda
ol 2 1 . -
No. of day gi#E% # E g 20 30 40 50
after inoculation{ Inoculation
#HEAH 723 8.1 810 821 831 9.10
date

Fig. 19 MEAIMEEOHE
The transition of mortality rates on each pine species

after inoculation of the pine-wood nematode

RREZHEEREL, 7HTYTR—RRUVIRE S S BHOETREBBLENT —F <Y LA
TALLEDO b DR, 7uwY TR—RET A=Y LAKET, ZRIZDWTIR 6BEDOEREEH 2 L idEeE
BT =TV DEDOBULETHE OB FNETNERKRE SNz,

IO CHERCH Y BERES, BRI CHEEE 8 AE £ CRETHNLEE, REDBRS
D2WT HERNB S T,

IV [V /%M€ Fay (HRE) BRUEEEL] OL( &

1 HEHRMREAO TR

TV A v F 2 VIR EEREEOERIC R > TEREEEAOBEREE R L, SBIKRERD
KEEHET 2 7:012, HERI51 520 2 M, BBEUBEOMRIZB W T FEERSE/R S Lz, VBRI
LTREFIBLUT OBERDORAEHRRE % Table 11 iZREL 72,

CORICHS R L ST, EREREARI 72>V sSEET, 7 ueYsEE, AUNTE GRIERT,
IHEBHXOBERROBOICLS bDEEbNE, COFHABOFHMZ >V TIF, RHK I LicHD
FEDHTWEDTI I TIREKRT 5,

2 AHEE

1) EEEHEEE

OBEOEMERIE, KE, ¥, B, K&, WO, BB, 54, 8, £8, BE, sBX, K5,
B, BEREOUE L, BEEKKRERES, RNEXY, AMNKKREESO 3HE, 43 1TH#ETH 2,

2) BRARUCALEERESOBEKE
fURZHEEY O~V ETE, BECL34ERETOERCHMEBE LRI 2720, EHAMEER O
CRTEBRREIHEL D7 u—CBRBETHS, £, MATREFTHENE L, LOEEREOHHNE
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HTHDH, FEHEECMZ S 2 &5 0 @ENERENEETH S, & 512, RERFESEIZDOWTIE,
HEIOBIGERIC & 2 WHIEF TR LB < o012, BHEERO R 2 HUHOEMEEEREREL T L
Eibs, —F, BEECELWTRDIR L H270— VDAL 2~3FIER—2 n—>nEBEI A
IOWBTALESDHD, 20010 1 HERRES 7 u— v 3BEL LB,

ZOBETE, UYMEOBEX2EEL, EELERILAMN - BAFNEER &, FEAM - NE - ERE
BXO2DERFLII s, 2ETOEEEROLERLIT 2 FER X 2 BEX257 0 —=1007
u—EEtEI Rz,

TMFAREEHTERBL 72 S1 0y M TR FORE»S, COFECEELT 27—~ VEEMEDOE
% b OEHAMEMEEOEERIE, #80,00000 1 L#E Sh, BEIRMAFOMEERERE0.1~0.5% &8
ET 3L 2 FEKCLELEHMEERE, 7Y e 20vvEbE 25,0006 %25, &7 u— 10K
T, FBHEDDOEREHIIDNT—RRERITI I, F20E550HED D ER%E1TS FE:HE (Table
12) BREZ NIz,
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Table 11 HIXKFHEFUIERHAELL

Number of candidate trees selected in each region

- BAFFRIARK
WX [ BE | B & X o Candidates No. on each survival rate class —HRE
kS I TERE
- _ 1.0% | 1.1 5.1 10.1 | pohmae
egion |} S | Tree species|  Type of damage | ~5.0% | ~10.0% | ~30.0% | Total | candidates
fgﬁC% Hh (lf%!%i&u) 409 888 524 520 2,341
- N oastal type
7YY s e () 256 410 120 265 | 1,051
P.densiflora Inland type
i 665 1,298 644 785 3,392 2,890
g Total |
m S \ o
o g W E H(EER) 469 1,022 1,026 300 2,817
0l ygey Coastal type
3 | REREM] (RERY) 161 42 16 0 219
=\ P.thunbergii Inland type
g 5 630 | 1,064 | 1,042 300 | 3,036 1,250
25 Total
o]
A & (%)‘(C?:.‘Z ifﬁ(liﬁéﬂ) 878 1,910 1,550 820 5,158
=1 = oastal type
2 &t FREEM (FRER) 417 452 136 265 1,270
3 Total Inland type
TEWL I 1,295 2,362 1,686 1,085 6,428 4,140
ota
i}
T A=Y
= 2| Pdensiflora 2,500
Kag My
%Eé Pthu;zbergii 500
£2= Total 3,000
T A=Y
— | Pdensiflora 5,390
4 E |
= P[hu:nfergzz 1,750
Total 7,140
W E H(EER) 2 33 131 0 166
gy Coasl typel
Paonstiorn | FHAEE () 0 0 0 0 0
o 7t 2 33 131 0 166 640
S Total
®
N
m R B E () % 86 103 289 573
= | yaey Coastal type
é ° | P.thunbergii ﬁ%l%a?d( @%?A) 0 0 0 0 0
& | £ i 95 86 103 289 573 1,760
] ota
E3] At 9
k2 ‘
a9 igﬁC% ﬂtﬁ (1?%)%@) 97 119 234 289 739
= oastal type
oty | HREE (NED) 0 0 0 0 0
o Inland type
Tﬁ‘ ! 97 119 234 289 739 2,400
ota
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Tabie 117270%
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- . Bl R "
X | BS | &t & X bas Candidates No. on each survival rate class —IRME
3 FEAL
§ 1.0% 1.1 5.1 10.1 #+ Estimated
Region | Bf & | Tree species| Type of da o of
° yp mage > ~5.0% | ~10.0% | ~30.0% | Total | -candidates
THIY
%Qﬁ P.densiflora 837
X852 79wy
my %%4@ P.z‘huEnbergzz 1,043
z B Total 1,880
=
= TATY
— | Pdensiflora 1,477
@ ;f‘ S saxy
2 E—<O P.thunbergii 2,803
Total 4,280
W E HERER) 2,120 1,837 313 1,642 5,912
T |k ()
. =1} 172 1,219 1,333 2,875 5,599
P.densiflora Inland type
§ Hi 2,292 3,056 1,646 4,517 11,511 3,770
gs Total
5.5
Bz
& B E w(EER) | 2,121 | 13,219 4,979 | 56,251 | 76,570
—_ P =3 74 120 405 1,333 1,932
g P.thunbergii Inland type
;+<5 B 2,195 13,339 5,384 57,584 78,502 6,880
il @
N
[0}
n & M E s (ERR) 4,241 15,056 5,292 57,893 82,482
E =t Coastal type
] T‘ntal R RS (PRER) 246 1,339 1,738 4,208 7,531
2, 0 Inland type
M &t 4,487 16,395 7,030 62,101 90,013 10,650
M Total
ﬁ TATY 1,500
*T‘q& P.densiflora
ﬁgé ey 1,500
%’gm P.thunbergii
k= at 3,000
277 Total
THIY 5,270
_. | Pdensiflora
;rs Jawy 8,380
| ﬁ P.thunbergii
B 13,650
Total
. T ATV 2,959 4,387 2,421 5,302 15,069 12,137
=E] P.densiflora
All rawy 2,920 14,489 6,529 58,173 82,111 12,933
total P thunbergili
g 5,879 18,876 8,950 63,475 97,180 25,070




Table 12 5

Annual plans of the candidate selection, grafting, inoculation of the pine-wood

nematode in the first and the second inoculation tests of the project

X v 534EfE | S44EE | 55EE | S64EE | STHEE | S8EE | 9EE it fw
1978 1979 1980 1981 1982 1983 1984 Total Remarks
7 ‘ % # # * & * * &
S| BEARDER 7,500 7,500 10,000 25,000
- g Selection of candidates
o = | RFARDRE 150,000 | 150,000 { 200,000 500,000 | fEHEAR 1 &ICD & 20 F
14 = Scion collection 20 scions,”candidate
B’ g1o & 150,000 | 150,000 | 200,000 500,000 | fRFEAR 1 RIZD X 20 K
.S | Grafting 20 scions,”candidate
E € 75,000 75,000 10,000 250,000 | IERIAR 1 KD & 10K
iz, | Inoculation test 10 grafts,~candidate
_ B o> ¥ 15,000 15,000 20,000 50,000 | AR 1 A2 D & 40 &K
x g Grafting 40 scions, candidate
rﬁ%’g CE 7,500 7,500 10,000 25,000 [ RFAAR 1 412D % 20K
E g Inoculation test 20 grafts, ~candidate
. 11,250 11,250 16,125 1,125 1,500 41,250 | BRG C iR
IVI/YA L Fa R X108 | x10%G8 | X10°88 | x10°8E | X10°88 | X10°%E | Cultivatedin national
Nematode cultivation : For. Tree Breed. Inst.

S EEEN W

&L¥E
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Fl,—RER 70— 2DV TRBN0REACT ZRKRERTI LD ZTNZTHAORD D EREITS J &
La3ni,

3)  EEFHEHAM

YRR RO EREHE I Table 13107 L 80 T, EHAMBEHADZEK - 758 - © £ K2 BRISSEE» 5
S5 E T, —IRIRERSSEE» SSTEE ST, “IRRELSTEE,» SEEZ TENENIEM, BH 7
Efficb iz o TEBE T,

3 ERBEERSE

BRI EMTECE DO TSR R UCHARETESPORK, QR @D&FK, @F X ALTHEERE (U
T, —RBE) 2EMLT, 7-OBEHOMBRREME, OF-RATLEERE O, Z0RE) o>
EARHEN, OZWIRE, QEMNEBEEOBEIZ DV TRHREEE T -7,

78, HREEFERERIC O VLT, DE¥K7 o— iR ZOOENKAKREESHHT, HAEREER
EREMT>TWV 5,

1) EHEEHARO K

EHIERRAROER A S B FRBROERICE SO TITo 7228, HEMK T3 PROER S L BHE
HETHFTH -7, ZORICECEEND S LBERBITOOLIZ,

BR U BRI DV TIEREE, Mo, tRZEORELTY, WA FTEHDOERTREL, %
O I HTEAT AL OB LES % 213 2.

2) BHRMEREAD D X AREE

TEDZRIMEHEO RSB LEARERL, 1HKE 2FE7 oY EEHEEARL LT, DERE{T-
72

3) ATERERE

—KREREEBEICE VT, RREREEBICBL TTo, REFEFICOW TR T TIlll—3 TR
NIZEBOTH B,



Table 13 {FEXFRIEEFTE |
Annual programs for each organizations in the project o
|
FEXs | B B 53 FE 54 FEE 55 EE 56 & 57 % 58 /& 59 fEE
Organ. 1978 1979 1980 1981 1982 1983 1984
FHHY - HER% MG
Preparation of sites and facilities !
gy
+ TE RN TR
g =] N'g Preparation of stocks
= /-\ § .E - —~ Ali .
W S |38 #i - %P (Jan. ~ Mar.)
A = H S Selection, Scion collection
E. 1S < f
B g e 5 %A (Feb. ~ Mar.)
. £ - g 5 Grafting ‘
% KR! - T > 3
= =R O ERERE 3
o] Z. E l\ﬂlrsery practice for the grafts B
#E  (July) @
4 Inoculation - =
— oF
LR E
- Nursery practice for the stocks of
1723 -€ >
<z 2 %48 (Jan. ~ Mar.) #
Z 5 - Scion collection H;]
e B = -+ t >
w8 g %K (Feb. ~ Mar.)
3 &= Grafting
wE |, 3 A -
S8 8 DOEARBE
E 2 s Nursery practice for the grafts
3 - >
2 = #iE (July)
Inoculation
g = —KRERDEE - B
W g %g =0 Cultivation and supply for the Ist test
D Sag HES - -
15 ag maz —IRARE R D 2
% ﬁsgg i’i’:gg Cultivation for the 2nd test
pEOg " - >
Fin
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V [V /¥AErFar (MRHR) EREEEEEX] ORB MR

1 —RKRE

BBAI5] « S2EERFICER S Nl FREBEORBRE b £12, SINEHEIC BT 2 #ig EITEEHOERETE
DILTHNI,

ZDBEICB O GEE S NIEPIEREAIL, Table 14 12RT &8 D 55126,0664K THh - 7245, ME W H#
E N BRI L7 B 5124, 594K TH 5 720
SBDRETE 2 h oD, BRASER, FEEMS»OBEIZL VHEEALLY, DEREENBL AT
EORENBORL D S0 RETH D,

BEFRRIZ T A~ V797 (7.4%), 2 a<v208 (1.5%), 31,0057 o—> (4.1%) »E&ERL, ZhgT
DFHREZ L FRICT A oY BREOERER TR LI, £, RBOERETE, 7A<Y, vavvl
YIUEHRLEETH > 7,

2 ZRERE

THRRECH N RREAR s o — >R 7 A Y528, 70w V127, 6557 u— T, ZRIKERKL
DR T ATY2 (17.4%), 7 u=v16 (12.6%), 31087 o—> (16.5%) THol:. ZOHFIZiEENK
REBHETEEINL 7 oY RBEB=ZB1035 08BN T0LE, IN5D 70—y ERFHEMFICIONT
BREMR L ICREENTWE, HIRZLDEBETCEITA~YY, 7uev e b UNPEL, RuTNE,
MFEDIERL & % > T3 (Table 14),

BB, —KREZ o—YEICRT 3 IRBEGHE (ZREHE) Xik, 74<Y0.85%, 7a<V0.12%,
SIRT0.44% T, MIKBNC A B & 74 <Y TIZEE0.61%, FHE0.98%, fUMN1.13% TH-12, iz a~
V3 BETE0.06%, PUE0.23%, FUM0.09% &, 7A=Y TSN, 7 o~y TRRIAE S HBIE L»ARER
ERLTW3S,

3 MBRICHIT B ATEREAROEIEER

MR RBERER I B T 2 HARORRIMIE (Y — 13, SMERVURFKOEIMEDO LN, MERERY
REZEMFZOLHDBERICEI-TRER S, ZDho, TOBETRIRRECRED, 7HhvYezovvyo
BREICL > TERBEENEZ SN I LR T TIRABNIZH, I TROKRELEML -SBECBT2HE
AREEHEOHREIC DV THRE L7z,

THTY, 7avYOFKBIIET D 70— B0 RMVHE 2 A TEMK B0 MRS 2 Fig. 20 I0R
L7z
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Table 14 —UAE K U IRIRE DO ERME & 5
Number of examined and passed candidates in 3 regions

in the first and the second inoculation test

" - K B E - X &
kY Selection First inoculation test Passed in the first inoculation test N
B8 | 2K Ao
- Region |33 FIE |54 I |55 % W | &t |sswm|sewm |57 | Bo00| st |57o|sewm |SosEnE |60 EmE | # | pato.
" egion ~
& (1978) | 1979) | (1980) | | Total | (1980 | (1981) | 1982) | MR | Total | 1982) | (1983) | (1980) |85~ | Total | (%)
F
7 1 1,625 | 1,868 | 1,946 31| 5,470 | 1,038 | 1,937 | 2,024 264 | 5,263 75 84 212 9 380 7.22
8 ansal
ﬁé vy £} 329 499 700 1,528 158 412 755 200 | 1,525 37 99 40 40 216 | 14.16
‘% | Shikoku
SR M 1,531 1,373 1,544 448 706 | 1,2921 1,981 3,979 67 51 83 201 5.05
¥ | Kyushu
L it 3,485 134,740 | 4,190 31| 11,446 | 1,902 | 3,641 | 4,760 464 | 10,767 179 234 335 49 797 7.40
4 Total B
7. q 711 492 515 131 1,849 484 556 556 222 | 1,818 5 10 8 2 25 1.38
g ansai
o § & ot 880 783 | 1,089 310 | 3,062 712 700 869 764 | 3,054 16 42 36 12 106 3.47
ikoku
7§ ¥ shJ‘H 2,790 | 3.505| 3.286 128 | 9,709 2,078 | 2,992 | 3,783 102 | 8,955 11 49 35 2 7 0.86
= yushu
w A T?Tf . 4,381 4,780 | 4,890 569 [ 14,620 | 3,283 4,248 | 5,208 | 1,088 13,827 32 81 79 16 208 1.50
ota
BEF Al totaLL 7,866 | 8,520 | 9,080 600 | 26,066 | 5,185 | 7,889 9,968 | 1,552 | 24,594 211 315 414 65| 1,005 4.09
w [ - ® B E =K A%
2 | Second inoculation test Passed in the second inoculation test etk
ﬁ?i EY, 31117 | BHEE
@ . 57 4FBE | 58 4EBE (59 fEPE 60 4EE |t |57 4FAE |58 AL |59 FME |60 4R | F Passed
# 8 | Region ~ ~ rate
= (1982) | (1983) | (1984) | (1985~) | Total | (1982) | (1983) | (1984) | (1985~) | Total | (%)
PR E—
7 Bg 7 40 80 146 19 285 7 7 7 11 32| 11.23
Kansai
» | M 31 20 21 21 98 1 8 6 15| 15.31
3 | Shikoku
- n I 39 42 64 145 8 4 33 45| 31.03
= | Kyushu
o & it 110 142 231 45 528 16 19 46 11 92 | 17.42
Total
” g 2 6 5 13 0 o] 1 1] 7.69
: Kansai
o ) 11 1 35 57 2 2 3 7] 12.28
< | Shikoku
-3 A M 7 24 24 2 57 0 3 4 1 8| 14.04
= | Kyushu
w A &t 20 41 64 2 127 2 5 8 1 16 | 12.60
Total |
&&t All total 130 183 295 47 655 18 24 54 12 108 | 16.49
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Fig. 20 RRERIK SR AIORHRR DO HERS

Transition of mortality rates of pine species of different regions

after inoculation of the pine-wood nematode in each region
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THRY TS5BS 2 &S CHEERCAMNMK TR T Tz 2 8B I3 TS MEBSRD S
N, AT FRUBEEICHESETT 208, NEMK CREN THRESREEL, 6:BH» S RBUHE
FTREMERL 72, FHIKIZE W THEEN R LAY 2 HikIZEE, WEMX TIE4~6:87T, ZOHMIC
B AAGHERE TN EN24.2%, 15.8%, JWUHTR 2~ 4BOAT.8%ThH o7z, - BRHEOREMEL 22
63875 8EBE T TOMIBEOREINLEEEL6.5 (8:8H63.3) %, MEI1L.3(33.00%, /1IH4.2(80.9)%
TIHINDIBE DOREORME ZE &% Vv oizst U T, WETIE  2ZETH T, MRS
WEoTHELL B AEANRD SN, —H, 70=°VIZ20TH Fig. 20iCRons 8 6 ARV S
Hicxs I 2B E WEOMIBIR, 7A4~Y LERICGERTREREL T, Zhex L TIUNMKDEE, 2
BHTT CMENREL, 2~4BHICR? L 8EZNBA SN, 68 § BEICIIBMN, MEMKIC
WRTELLBWMEL LT, 7H°Y LEAZEERAEZTL

RICEFEE L D ICARARREDHEE L 2 2HLEOFHKX D LRI DN TR Lz, Fig.21 DA, B
WWERMRIZB D 2ME 7 n—rOEFE (X8 tEeE (Y&) oBfFE% 2, 4, 6RUSOEBEI LK
RLTze ZOMTHAKLIC Oy &b DRETE LESEMIZIZAET, NER» > THICENS
WKLo TEBRHTRELEO LSO 2HENI LR8BI L 2TRT,

O2EEHTCRHMEERMKOIZEA LD B - BREEZ572OEHN LT, BEfHIXK TRESENEL NS
VIR Tr7u—rCRBEEENEESN D o7z, $72METIE, 1527 0— > £ THEEEIN0% L 15
AmWEERL, BERIIBTIRICSEBL I EBRD NS, WNTEMHERE»S bR LI, B
BROILHRL, 5, H#R2FL L NIV IEAR I pbiLd,

@4 BEEHTRUEMKOEFER, BEFEL LEARL L THL, Mo LcEDT 2 KA, Bl TREER,
BEROEV 7 O—VBROON, £ 970> TRELENE ook, WNTREREERT
T.7~9N.7T%EREBENTVFHHB OO0, EHFHPIELHO LD 2 EELE KON AL /T
2,

@6BEB I3 LMEMKD 7 m—iz b RIEVHN 255, £HFEFTL2.9~100 (F#5981.2)%, EEE
31.3~100 (69.3)% &, MOHMKIZ 5REFLLEHOMELRL, E2MEDZH1%18.8~100 (53.2)% &
0~20.8(8.1)% T, 147 a—rTIHBERENELRoNTd o2, FRRICIINMK TI37.7~50.0(26.3)%
L0~44.4 (18.00% T, EEALBRODETIC Sy 3R TW2,

@FRIRAED 8 BRI 1T 2 MEMK OEERIFSS5. 7~100 (67.1) %BHELETH21.4~100 (60.7)% &,
EOMX LD BFEL, R FHET 507 13100% DELFE R L2, BFETIX6.3~73.3 (36.1)%, #ES
ETIH0~20.8 4.2) B TREFHORSNAZVHDMN02 0—> (7 o—>r%K63%) BEL, UNTIRERE
FE95.9~56.3 (19.1)%, BE£FE0~31.3 (11.2)% T, B2EsELohZLHORI27o—r (7a—>
21%) ThHolz,

Fle 7 vy DEEARIZ DOV TEFER L ELROBR% Fig. 22 107 L 7,
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Relationship between survival and sound rates of P. densiflora

in the second inoculation test of the pine-wood nematode



4% Sound rate (%)

#2%  Sound rate (%)

-
=]

@
S

@
S

N
S

@w
S

Y
S

=)

=

100

80

70

50

40

30

20

HARBEREM RS BT5

A
A
A
A
./. ‘
o ¢

[ ¥} & A X L e T A N

"
10 20 30 40 50 60 0 80 90 100
#HR Survival rate (%)

Fig. 22 7u=Y D RBRECET 2 EEE L BEROLET

Relationship between survival and sound rates of P. thunbergii

in the second inoculation test of the pine-wood nematode
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KRERORRT — 5 BT O R ORLEHAKEII TE 2V, WNTRESJESMOBTESELD b
ELL{BOEASAS LS, ERRERBICOV TIMRENRLIBEHEL T WEEN225°C 2% TESH
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MIEREOBROFRAE & 72 kM@ D 208, EBHIT TRV, i, EMERECELTRSE
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LIZS WEESHE SR TVB Z L2 5%, Ihs, MIBERCEELrEZ LWHEELH S,
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EREACBY ZHBAT -V EO—RRURREORER % Tables 15,1610R L7, Zh5DT —
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—%, T VHOBLRIEFERY L EEEBERERICL 27 Y F K&, HRFIOFES
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Ho7,
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TARYDZREERIZOOT, ~KBREXC B 2 EFRL/BHT — 7~ Y EHOEEEOMA % Fig. 24
R U7z,



Result of the first inoculation test of the pine-wood nematode to P. taeda as the control

Table 15

—RBREZ BT BHBAT -5 <Y ORERR

EE 55 £ E (1980) 56 FE (1981) 57 & (1982) it Total

#el BB | gt | 4t | Bes | £6F | R | MR | AT | Rl | S5 | ek | ot | Ak | e | sk | mew | oty | £ux BER | EAE | LR

Organization A B C D E A B C D E A B C D E A B C D E
£ |z 96 52 21 54.2 21.9 |* 110 54 12 49.1 10.9 | * 110 54 7 49.1 6.4 316 160 40 50.6 12.7
Hyogo

o8 W 30 0 0 0.0 0.0 48 15 0 31.3 0.0 60 17 4 28.3 6.7 138 32 4 23.2 2.9

Wakayama

i i} 50 40 0 80.0 0.0 63 21 0 33.3 0.0 80 46 6 57.5 7.5 193 107 6 55.4 3.1
Okayama

A = 10 2 1| 20.0 | 10.0 48 21 11 | 43.8 | 22.9 50 28 4 | 56.0 8.0 108 51 16 | 47.2 | 14.8
Hiroshima

il [m] 50 38 15 76.0 30.0 50 26 14 52.0 28.0 50 27 15 54.0 30.0 150 91 44 60.7 29.3
Y amaguchi

B & A 83 30 4 36.1 4.8 100 39 0 39.0 0.0 |* 112 27 0 24.1 0.0 295 96 4 32.5 1.4
Kansai
NS 319 162 41 50.8 12.9 419 176 37 42.0 8.8 462 199 36 43.1 7.8 | 1,200 537 114 44.8 9.5
Total

= ® 49 34 15 | 69.4 30.6 100 33 2 33.0 2.0 100 83 52 83.0 52.0 249 150 69 60.2 27.7
Ehime

=] b 24 20 13 83.3 54.2 60 9 2 15.0 3.3 100 79 45 79.0 45.0 184 108 60 58.7 32.6
Kochi

] b3 25 17 5 68.0 20.0 50 6 0 12.0 0.0 60 46 28 76.7 46.7 135 69 33 51.1 24.4
Shikoku
N 98 71 33 72.4 33.7 210 48 4 22.9 1.9 260 208 125 80.0 48.1 568 327 162 57.6 28.5
Total

B ] 48 48 48 | 100.0 |100.0 49 13 13 26.5 26.5 * 49 17 16 34.7 32.7 146 78 77 53.4 52.7
Fukuoka

3 " 60 39 27 65.0 45.0 50 31 23 62.0 46.0 50 16 9 32.0 18.0 160 86 59 53.8 36.9
Saga

& I8 50 46 12 | 92.0 | 24.0 50 16 5 32.0 10.0 | *50 41 31 82.0 62.0 150 1 103 48 68.7 32.0
Nagasaki

HE ES 48 2 2 4.2 4.2 50 50 47 | 100.0 | 94.0 | * 44 19 11 | 43.2 | 25.0 142 71 60 | 50.0 | 42.3
Kumamoto

(%« M- [NEd - B - YH) RFBHEHNUTLT £ bbb O L2




Tablelb5 DITE

EE 55 &£ & (1980) 56 & (1981) 57 & (1982) it Total
s rg R OB | g | a6 ROW | 4R | REE | HEK | £ | RN | £5F | BLF | #HEAN | £FK | B2K | £6F | BEF | $H38 | £FN | 2% £FX | f#2X
Organization A B C D E A B C D E A B C D E A B C D E
j(O 5 50 37 0 74.0 0.0 50 19 9 38.0 18.0 | * 37 17 6 | 45.9 16.2 137 73 15 53.3 10.9
ita
= [ 50 12 8 24.0 16.0 50 24 14 48.0 28.0 50 38 11 76.0 22.0 150 74 33 49.3 22.0
Miyazaki
B R B 40 33 15 | 82.5 37.5 50 19 16 38.0 32.0 | * 60 47 41 78.3 68.3 150 99 72 66.0 | 48.0
Kagoshima
LM FE 98 11 5 11.2 5.1 120 63 32 52.5 26.7 73 18 9 24.7 12.3 291 92 46 31.6 15.8
Kyushu
Ny 444 228 117 51.4 26.4 469 235 159 50.1 33.9 413 213 134 51.6 32.4 1,326 676 410 51.0 30.9
Total
L‘?fr lE;f 655 403 177 | 61.5 27.0 828 351 168 42.4 20.3 890 529 258 59.4 29.0 |2,373 1,283 603 54.0 | 25.4
otal o
prefectural
organi-
zations
B &5 et 206 58 14 28.2 6.8 270 108 32 40.0 11.9 245 91 37 37.1 15.1 721 257 83 35.6 11.5
Total of
national
institutes
A‘S &t 861 461 191 53.5 | 22.2 {1,098 459 200 41.8 18.2 1,135 620 295 54.6 26.0 | 3,094 | 1,540 686 49.8 22.2
11 total

*RFR—-EEIC2EMREL - ODRE
Total value (twice tested in a year)

Mo oOw>

: Sound rate

: No. of survivors
: No. of sound seedlings
: Survival rate

: No. of inoculated seedlings

Kansai : Kansai For. Tree Breed. Inst.
Shikoku : Shikoku Br., Kansai For. Tree Breed. Inst.
Kyushu : Kyushu For. Tree Breed. Inst.

SHLHEEE N

®LE




Table 16 “RREKXBIINEBAT —F v Y OREBRE

Result of the second inoculation test of the pine-wood nematode to P. faeda as the control

()%
57 4R (1982) 58 45 (1983) 50 F (1984) # Total
6 83EH 688 8 EH 680 88 H 6EH 880
B | After 6 weeks | After 8 weeks | HERE | After 6 weeks | After 8 weeks | #3:8E | After 6 weeks | After 8 weeks | 5% | After 6 weeks | After 8 weeks
# BB e [ e | o | man | P8 [ (o | v [ men | A8 [aon mon |t | man | 28 | vmn | men | zon | @en
Organization C A B A B C A B A B C A B A B C A B A B
MAE 56 | 13 0 11 0 | %200| 83 3 78 2 | %100] 88 40 61 4 356 | 184 | 43 | 150 6
Kansai (28.2) | (0.0) | (19.6) | (0.0) (1.5 | (1.5) | (39.0) | (1.0) (88.0) | (40.0) | (61.0) | (4.0) G1.7) | 2.0 | @2.) | 0.7
i % 60 | 51 43 46 28 | %118 104 | 80 98 58 108| 56 32 50 24 | 286 | 211 | 155 | 194 | 110
Shikoku (85.0) | (71.7) | (76.7) | (46.7) (88.0) | (67.8) | (83.1) | (49.2) (51.9) | (29.6) | (46.3) { (22.2) (73.8) | (54.2) | (67.8) | (38.5)
nOMoH 30 20 11 18 9 00| 8 5 6 5 50| 5 3 3 3 223 | 33 19 27 17
Kyushu (27.4) | (15.1) | (24.7) | (12.3) 6.0 | 6.0 | 6.0 | 5.0 10.0) | (6.0) | (6.0) | (6.0) 14.8) | 8.5 | 12.1) | (7.6)
& & 189 | 84 54 75 37 418 195 | 88 | 182 | 65 258 | 149 | 75 | 114 | 31 | 865 | 428 | 217 | 371 | 133
Al total (44.4) | (28.6) | (39.7) | (19.6) (46.7) | (21.1) | (43.5) | (15.6) (57.8) | (29.1) | (20.0) | (12.1) (49.5) | (25.1) | (42.9) | (15.4)

*IIE--EEIC 2EMRE LS DDER
Total value (twice tested in a year)
A : No, of survivors

B : No. of sound seedlings

C : No. of inoculated seedlings

Kansai : Kansai For. Tree Breed. Inst.
Shikoku : Shikoku Br., Kansai For. Tree Breed. Inst.
Kyushu : Kyushu For. Tree Breed. Inst.

(5% - £ - M - Bl - ) REBERUEL T £2R S b O ho
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in the first inoculation test of the pine-wood nematode
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IRk B E, ERBHECEECL>TT— I VDERRIRERZNTIVINALNESH, ThTOLO
EEHEBE LTREZ 0 — U BTHliS N TWwE7c), By —A L TR EYTEBRETLE D, LdL,
ERAHEMOMBRRETNEDELRBRARXF 2 v 7 LTBLEBDH S I, Fig. 24 BV, MAKLD
keFaybrankrzo—rRB 7 -V EDHREBOWTEERT, LT 7oy bahizbDikEs
R Lo THERENL VD TH S, SEOFE, MEEMK TII25%, METII87%, UMNZB W Tid64%28
ABEFICL > TRRS AT,

RiZZ7 0=V D—K + ZEREC BT 2R % Fig. 25 Wi L7, —RBRERSVL TREBETIR100% (1
&), WETIRT1%, W TIRE0%DEHK 7 0 — BT — 5~ VEOEFRS FEIZ2EE R, 7 2KR
FETIE, MEDS7%, NN TIE—IRBE L FR0% DA 7 0 — > 037 — < VU EQEFRE R > T
%,

ATBEBREIC Y > Tk, ML L7 -V HORGHZERUMC b, BREECALEERTE
FEr—BR Lk b2rbsd, ZIRREXBITE T — vV EOAFRRUVBRLSEIREEEIC L >
TELZY, LrbEEMICL—E0BESALNTn, Z0L ) ZBECERILLL T -V OEBDD
BORREREDS 5, BEO LR2EHTEZ» -2 L2 8, HEBNZRKEGEOESLIAE CHE
LTw3t, BEZET—FVEOABNERVESLTW2DLELZSND,

IR AREBEDOT TRES AR L S BN o— Y 0EREHORE ML T, Fig. 26 &
Bon2 k> REBBOBEED 2 WIIAMDES, SIEED LS 2T — 5~ VEHDOERER, BEEN—F
DFEE, ZOHEERNKB L TEAEV AVOENAREL Bbh b, 72, BEINEBAREI -
oW T, REFCHEROATEERE 2T LEBHED 7 > 7 DO TREZDT, TEZRTRENI BIC
ERL TBLESH S,
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VI #igBEMEROLEELER

1 RESRADAARSHETHHSOBICL IHFENROET

COBETHELLENEERO DERY u— v TRERSER S N, T I THESALETIMRRER
HEHE L TERINETFETH S, BEBBCBVLTRTTICINSERAY o— iz & 2 RERERSE
BHH5NTW3 R, RENZEFEEROHRGIIBIN0ERBLCLZ2RBELTH S, JOMBIMEEL2ER
WWEMNT ALBOHEHFICDONTIE [V /¥4 v F 2 VEFMREHESEIREE | Kk hROZE
DOHETCHENREBENESNB I Lo,

DO D—21F, —RREZEHE L E S BERZHEF 2L, ZOERCHEREELZTVERS
TREHEHETZIIOTH S,

Q% 7z, MO— DI HEMFEREREFAL CAIZRR LY 70~y XF A T U7 AV D F B EEKT
5LV HDTHB, TRIIDWTE, MBI 5 UBEDORE TH —PBR7z b D TARRTIIEET
%,

RO EAEEIC & 2 AR EEMX TIZ59~62F B i fail, ABR, MEMX Tid60~61FE &/,
TR, BAE, SUNHX TIR59~62EE IR, KRAROFH TR, ¥ IFEBOSTIMEETERS N
720

HRBEOBERE ZEAMX R UMK T 2 ~ 3FEOEETH, UWEMK T 2EEEZEFHIAVS
NEEE L bEMCBLTEBNPERS L, SLERPIVEIETFEFOLRRLFEEHNS > T, —RE
BADETORRERET B ITRES B olz, £DRY, KRN D OEROSLPRADOER L LHIE
bhHoH, —GLD EEDTEDEREREF LIz (Table 17),

SRR RERERE 21T > LR RBR UEARREIZ 7 7 v 3865 %, 48,9327, 7 1 <V 146
KHR30,158KThHb, ZOREOSHRERL L ILITHERE LTREL, BETRH-THIHRELEK
BOWTHATERBADOLDRBLBHLLTA VY PEAT, UTO LBV ABECBIT35HEL D S UL
WEERE R T,

7 H Y QEBBIT LTS BLEKIF29.8% THIK 2 & TR HEMIKA147.2 (12.5~66.8) % L HZbE <,
K THTEMK28.9 (1.4~79.1)%, SUNHED27.8 (10.5~59.0) %DIEL L 572, & & IZZHIX PO
ZEiCR5 L, ERBEICL > TRBERSEFEHEMNICEVWEL 22 REBIECELERTRESED S
3, FIZEMETIZERE (60.0%), BETIRIZER (20.8%), AMTIEIAFR (51.4%) »%, #HXHN
OHOBBEICHANEEE L bBWER L 2> T3,
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Table 17 —REWAEERROBEBER
Result of inoculation test of the pine-wood nematode on seedlings derived from open

pollinated seeds of the passed clones in the first inoculation test

%‘gi) # R B B | B @H% # £ ﬁm.@ K BE B oE B ER 2B 2
£9| Region | Orean | FAM(| K #| L4TE | T | £8) pogion | Orean | RFH | A B WiTE | LTX
Pl ization A B C D% |g5g ization A B C D%
BES 48 | 4,162 | 3,292 79.1 ﬁfg% 4 415 114 27.5
E
B [ 7 94 | 21,177 | 4,020 19.0 Bg Fii) 7 1] 2,727 65 2.4
Kansai F Kansai F
it 142 25,339 | 7,312 28.9 it 15} 3,142 179 5.7
Total Total
ﬁ%t% 13 780 363 46.5 g%f}'j 8 568 186 32.7
M E 12 24| 2,766 | 1,312 47.4 B A 7 36 | 10,162 | 4,901 48.2
- Shikoku F 5 Shikoku F
N &t 37| 3,546 | 1,675 47.2 :50 it 44 110,730 | 5,087 47.4
7 Total 3 Total
3 o3
g N
v BiES 93| 14,761 3,033 20.5 |7 BES 471 9,710 642 6.6
w & E \yl: E
L M 2 114 | 5,268 2,543 48.1 L I 7 40| 6,576 | 3,488 53.0
Kyushu F Kyushu F
B 207 {20,029 | 5,576 27.8 &t 87 (16,286 | 4,130 25.4
Total Total
BES 154 {19,703 | 6,688 | 33.9 BES 59 | 10,693 942 8.8
& &t | E % & | E
All 3 232129,229| 7,875 26.9 All 2 87 119,465 | 8,454 43.4
total F total F
&t 386 | 48,932 | 14,563 29.8 &t 146 | 30,158 | 9,396 31.2
Total Total

. No. of inoculated families
: No. of inoculated seedlings
: No. of sound seedlings

: Sound rate

: National institutes

Mmoo O W

: Prefectural organizations

7uxYO2BBECE T2 FHLTEEESFTEI2BTHX I L O R Tid M E# X47.4
(32.7~60.6)%, SUMIMIX25.1 (2.6~75.0)%, BAFHIXS5.7 (1.0~27.5)% &, 74~ L AKNELE
BWEEZRLZ, 2EOFUITEELSFITFEIRLC7avYOABRbTRCEWEEL 2728, Zh
RIREZ 2~3EEDERER TR T HTVDEENZ7aTY LY, BEWTH-o I b rob o TILT
SHBRETHRASINIRE, FREEBICLIIBELEZ OND, FREBEOILTEELEDONTY FIZD
WTRREERO BB L 3T D T, BEBFORKRGEISHRE2ELGLLbO L#ERIsNS, §
Tbbt, EEREDOHEIEBRD & 5 CHMB B IHBRREESERS Wiz zd, RERFL L THESR
b DIIHRHER L BEERZ YT, BESMASEOVTRIY IO — L TERPE 72O THS I,
—REBRARDEEBROBHEN—RO b DL SNTEDBREE X500 SBOBHNEROL X &
bEEL THRREVY, EROBRCHREARSEL TRV THS M TERL o, 22T, HERUN
MHIFKIZ DB TR —KEHEAD > bREHABHB0ERLU LORKR &, M LFERRKREOWITEES
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Table 18 M#RIUEFTMHEIER OERER KX UEHE
Program of establishment of the seed orchard consisted
of resistant clones to pine-wood nematode ( ha )
60 &£ 61 K 62 FEFE 63 F£FE 64 EE E
1985 1986 1987 1988 1989 Total
7 7 = 7 4 = 7 7 = 7 7 = 7 4 = 7 7 =
ylalflaglalft s |al|d | sla @ | sal|f|y|alf
~ ~ = < 4 ~ =4 ~ ~ ~ ~ ~
v P4 V4 V4 v V4 4 P4 b4 b4 b4 P4
AlB|C|al|B|C|a|lB|C|a|B|C|a|B|C|a|B]|C
0.50 | 0.50 0.50 | 0.50
1.00 1.00 1.00 1.00
0.50 0.50 0.50|0.50{0.50|0.50|1.00
0.50 | 0.50 0.50 | 0.50
0.50 | 0.50 0.50 | 0.50
0.50 0.50 | 0.50 0.50 | 0.30 0.30 1.30 1.30
0.40 0.40 | 0.40 0.40
0.50 0.50 0.50 0.50
0.10|0.10 0.10]0.10
0.50 0.50 0.50 | 0.50 0.500.50 | 1.00
0.50 0.50 | 0.50 0.50 0.50 | 0.50 1.00 | 0.50 | 1.50
ayama
N . 0.50 [ 0.50 | 1.00 0.50 [ 0.50 | 1.00
iroshima
[mg 0.50 { 0.50 | 1.00 0.50 ] 0.50 | 1.00
amaguchi|
i 0.500.501.00 0.50 0.50)1.000.50|1.50
agawa
. 0.50 0.50 0.50 0.50
'Ehime
? 0.50 | 0.50 0.50 | 0.50
ukuoka
# 0.50 | 0.50 { 0.50 0.50 0.50]0.50 | 1.00
Saga
0.25(0.25 0.25]0.25 0.50 | 0.50
agasaki
HE 0.50{ 0.50 0.50 | 0.50
Kumamoto
K. 0.1070.10] 0.20 0.10)0.10| 0.20
Oita
R A 1.00 | 1.00 1.00 | 1.00
iyazaki
W, 1.00 | 1.00 1.00 | 1.00
agoshima
T;Atl 2.00 2.00(2.10(2.35|4.45{2.30 | 4.75|7.05(1.00|1.10{2.10|0.90 | 0.50 | 1.40 | 8.30 | 8.70 17.00
otal

A : P. densiflova
B : P. thunbergii
C : Total
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Breeding Project on Resistance to the Pine-wood Nematode
An outline of the research and the achievement of the project for ten years
Yoshiyuki Fujimoto®’, Tadao Topa®
Keiji Nisuimura®, Hirota YAMTE®
and Shoichi Fuyuno®

Snmmary

Severe damage of pines by the pine-wood nematode ( Brusaphelenchus xylophilus ( STEINER et
BuUHRER )NICKLE ) has spread in the southwestern part of Japan and nowadays has extended to the
northeastern part of Japan. Coping with this damage, we had made developmental researches on the
resistance breeding of pines for over ten years. And then, a breeding project for resistance to the
pine-wood nematode, as the national project, was started in 1978 in cooperation with three national
forest tree breeding institutes and fourteen prefectural organizations. We have selected sound individ-
ual pine trees as candidates for the resistance among survivors in severely damaged stands, and they
were propagated by grafting to produce ramets for the pine-wood nematode inoculation. The ramets
have been tested their degrees of genetic resistance to the pine-wood nematodes.

We selected, as the candidates, 11, 446 trees of Japanese red pine ( Pinus densiflora SIEB. et
Zucc. ) and 14,620 trees of Japanese black pine ( P.thunbergii PARL. ). So the total number of candidate
trees amounted to 26,066. And then, those trees were propagated by grafting and two years old ten
grafts for each candidate trees were inoculated with ten thousand nematodes per each ramets. In order
to put the identical selection intensity in different testing sites of the participated organizations and in
different inoculation testing years, the inoculation was made on two grafts in each porous pots in a
greenhouse with the nematodes of the same isolate in the middle or the end of July. Two years old
seedlings from fixed 5 loblolly pines ( P. faeda L.) were used as a control in the test. The clones which
passed the primary (first) inoculation test were put to the secondary (second) inoculation test.

Ninety two clones of Japanese red pine whose survival and sound rates were equal to or higher
than these of the check loblolly pine seedlings in the eighth week after the inoculation, and sixteen
clones of Japanese black pine whose rates were higher than 60 percent of those of the check seedlings
in the sixth week , finally passed the second inoculation test. The passing rates of final survivors to
all the candidates tested in the primary inoculation are as follows ; 0.85% in Japanese red pine, 0.12%
in Japanese black pine and 0.44% in total.

Those passed clones are now being propagated by grafting. And clonal seed orchards are under
in establishment. It will take a few years more to produce the resistant seeds on a full scale. In the
inoculation test of the seedlings raised from wind pollinated seeds of those selected original resistant
trees showed higher survival rate than that of common seedlings. Thus, it also showed reasonable
effect of this resistance breeding project.

Hereafter, it would be necessary to be engaged in explanation of heredity of resistance, dealing
with adaptive change of nematodes, method of early mass production of resistant seeds and plants and

investigation of range of their extension area.
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a Bow-gun with rope and saw-chain
for scin collection
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Paper clip for setting the grafted scion
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c:EEMA d : RECHALBTET
Injection tools for inoculation Pollen gun for crossing
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Tools being used in the project
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b . IU#E E BIERARE 3R
Tree climbing tool
(Yamafuku E type)
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a: A ARKBR
Tree bicycle made in Switzerland

c: TEMHE d: & %R &
Descending tools Scion collecting man climbing up a

candiate tree

XYL F 2RI EESEEICHE I BEE
Tools being used in the project

Photo. 1
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