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Selection of Japanese black pine (Pinus thunbergii) resistant to
pine wilt disease from open pollinated families
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- (m) (cm) (@) (9 (BD) (%)
= &' 13.0 53.0 10.0 19.7 508 n.7
T B2 12.0 65.0 19.0 14.3 1,329 79.2
B &3 10.0 53.0 23.2 16. 3 1, 421 86.7
tE &4 10.0 46.0 1.2 16.0 449 85.8
# B5 10.0 31.0 22.5 14.5 1, 654 89.6
= &6 8.0 25.5 18.2 1.7 1, 556 62.7
T "7 12.0 53.0 25.7 15.9 715 84.0
= B8 7.0 39.0 13.3 13.4 989 83.9
T ®9 15.0 56.0 20.7 13.6 1,524 68. 0
% &0 15.0 34.0 34.7 16.6 2,092 49.6
T &8l 8.0 19.5 19.8 14.1 1, 401 64. 6
£ g2 10.0 32.0 13.3 85 1, 559 56. 1
% #I13 7.0 43.5 13.9 13.9 999 68. 4
& Hl4 10.0 44.0 6.7 15.0 449 52.2
& &5 12.0 42.0 34.7 16.8 2,067 68.7
£ #H16 5.0 25.5 7.9 10. 4 759 71.6
% #'7 8.0 35.5 22.1 14.5 1,522 70.8
% &8 7.0 27.0 8.7 8.4 1, 040 28.2
% EI19 7.0 38.0 20. 8 15.5 1,339 79.1
£ B2 5.0 55.0 12.7 1.1 1,140 67.3
%t B2 8.0 59.0 19.0 14.3 1,331 77.2
t= B'22 27.0 40.0 5.7 10.9 526 39.0
% 823 10.0 37.0 28. 4 17.0 1, 668 68.7
= B24 10.0 29.5 36.9 17.5 2,109 90. 3
£ H25 10.0 31.0 27.2 14.7 1, 853 78.5
EEFH 10.2 40.6 18.9 14.2 1,276 69.7
X EI 3.0 8.0 4.3 12.7 335 43.6
X ®2 2.0 8.0 8.0 8.7 918 69.9
X #E3 3.5 8.0 16.1 12.6 1,275 48.9
X B4 4.0 10.0 15.0 17.7 846 43.5
X ES 3.0 5.0 15.8 15.5 1,020 53.0
X Eb 4.5 17.0 9.2 14.7 627 40.9
X 7 1.5 5.0 19.0 12.9 1,474 43.1
X E8 4.0 1.0 23.4 15.2 1,539 48.6
X E9 4.5 8.0 35.8 16.2 2,210 50.2
X EI0 6.0 23.0 10.8 10.8 1, 000 49.2
X Bl 4.0 1.0 8.0 7.4 1,082 27.4
X E12 5.5 15.0 8.6 11.6 740 49. 4
X #EI3 6.0 24.0 2.7 8.0 340 25.9
X El4 6.0 14.0 2.6 13.8 191 57.7
X EI5 3.5 10.0 12.9 17.3 745 41.9
X 16 3.0 10.0 4.5 23.2 192 40.1
X B 4.5 16.0 20.1 18.5 1,085 52.9
X EI8 4.5 12.0 30. 4 20.2 1, 503 56. 6
X #E19 5.0 23.0 26.7 19.3 1,382 42.8
X E20 6.0 16.0 2.4 28.2 85 69. 4
X #E2 6.5 17.0 36 18.5 196 61.2
X B2 9.0 25.0 21.8 14.0 1, 555 35.6
X E23 12.0 46.0 15.5 14.8 1, 046 49.4
R B4 7.0 30.0 3.6 89 407 20.7
X B2 9.0 29.0 1.3 14.0 92 66. 3
RETG 5.1 16.0 12.9 15.0 875. 4 47.5
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- (m) (cm) (g) (D) (%)
= B 5.0 22.0 2.8 10.3 269 85.2
= K2 7.0 20.5 9.0 10.1 887 86.5
2 K3 7.0 21.0 2.7 13.6 200 83.5
= B4 6.0 18.0 14.0 9.4 1, 491 73.9
= 5 7.0 34.0 19.7 16.3 1, 206 54.8
= K6 50 13.0 21.1 12.2 1,730 70. 4
=2 \7 9.0 28.0 1.5 9.5 1,205 62.3
= k8 10.0 27.0 2.1 9.6 217 74.3
= K9 10.0 29.0 6.9 10.2 679 65.3
= B0 10.0 22.0 4.6 1.2 414 67.8
= B 1.0 30.0 3.6 1.2 324 82. 4
= 2 5.0 22.0 1.5 1.0 136 62.3
= B3 7.0 19.0 3.0 12.0 248 95.8
= k4 10.0 34.0 15.3 1.4 1, 340 66. 3
= 515 6.0 16.0 83 13.9 276 63. 4
= K6 9.0 21.0 © 61 11.8 513 79.3
= Im7 1.0 30.0 13.5 13.7 984 78. 4
= ks 13.0 32.0 5.0 10.6 899 50.1
= 1E19 13.0 30.0 26.7 20.0 1,333 87.4
= 20 4.0 17.0 17.2 12.3 1,39 62.2
= IE21 4.5 18.0 9.4 13.1 679 70.5
B Im22 10.0 24.0 9.9 12.9 765 76.1
= IE23 7.0 15.0 22.3 19.7 1,129 82.9
= K24 8.0 18.0 5.8 15.1 383 85.2
= B2 7.0 19.0 10.0 10. 1 987 78.8
= IE26 7.0 22.0 6.3 15. 4 411 75.2
EIEFE 8.0 23. 4 9.9 12.6 773.1 73.9
BEE1 9.0 19.5 9.5 15.1 628 67.0
ERE?2 9.0 25.0 7.5 10.2 736 69. 6
BRES3 8.0 13.5 14.4 14.6 986 70.7
BRS 4 4.0 10.0 21.2 18.6 1,137 81.1
EBRES - - 5.9 14.5 404 67.6
EBRE6 13.0 42.0 2.7 12.7 213 60.0
EBRST 11.0 26.0 4.1 15.3 270 61.1
BREES8 1.0 36.0 17.0 15.1 1,123 59.8
BERE9 12.0 30.0 12.3 12.6 979 77.6
EBRE10 7.0 12.0 53 14.7 363 65.9
EREN 6.0 12.0 22.9 13.9 1, 647 58. 4
ER&12 8.0 29.5 2.0 12.8 156 59.5
ERE13 7.0 14.5 18.6 13.2 1,412 50. 2
ER&14 1.0 30.0 2.9 9.5 308 39.9
BRS15 1.0 32.0 19.2 13.5 1,419 62.1
BERE16 1.0 21.0 27.3 15.9 1,716 55.8
EBR&17 15.0 38.0 1.2 13.7 89 40.4
BERE18 13.0 18.0 9.0 14.3 562 54.6
ERB19 9.0 18.0 18.6 20.7 900 37.7
ER&20 4.0 9.5 10. 4 13.0 802 353
BRE2 5.0 9.0 7.9 15.1 524 75.2
EBRB&22 7.0 13.0 7.7 12.6 610 74.3
BRE23 10.0 24.2 8.0 16.3 488 83.8
BERE24 12.0 31.0 4.3 10.2 418 8.1
EBRBE25 15.0 38.0 12.8 9.4 1,365 77.3
EERE26 - - 5.1 10.8 4N 69. 3
BRETY 9.5 23.0 10.7 13.8 758.7 60. 1
= 82 25.7 13.1 13.9 920. 8 62.9
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#—3 BREHRELBRAICET 2 BB R O MR i

[SZaE N N KRER Ll BHF%
W/ R 25 1.983 (1. 935~2. 000) 18.0 62. 3 19.7
X B 25 1.982 (1. 692~2. 000) 17.6 47.9 34.5
—VEBE 26 1.979 (1.792~2.000) 17.4 61.0 21.5
w E E 26 1.984 (1. 936~2. 000) 15.2 56. 9 27.9
B 102 1.983 (1. 692~2. 000) 17.3 58.6 24.2
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T Bl 9 129 44 182 115
= &2 73 173 32 278 12
£ &3 6 229 32 267 12
T B4 37 195 37 269 115
= &b 10 214 85 309 102
= ®E6 12 192 65 269 19
T BT 93 124 47 264 120
T &8 3 197 113 313 114
= B9 84 130 36 250 114
= #&I10 59 180 59 298 118
= B 20 172 37 229 19
= EI2 77 231 22 330 113
£ H13 92 101 54 247 120
£ B4 " 108 56 175 120
£ HI15 78 300 31 409 13
£ H16 87 200 57 344 116
% &7 49 162 33 244 n7z
£ #HI18 53 79 36 168 118
£ ®19 0 151 104 255 114
£ B2 114 165 24 303 17
£ B2 91 142 37 270 118
= &2 6 134 39 179 119
£ 823 57 137 8 202 19
T 824 157 287 72 516 19
£ &25 2 219 46 267 120
EEHRR 1,280 4, 351 1,206 6, 837 2,903
EHEBREFY (%) 18.7 63. 6 17.6

X EI 29 78 38 145 115
X E2 287 91 24 402 114
X E3 45 126 23 194 120
X B4 0 42 81 123 103
X ®b 12 50 109 171 120
X E6 0 35 104 139 121
X ET 3 63 101 167 120
X =8 12 95 52 159 19
X E9 6 218 86 310 120
X EI0 10 181 37 228 121
X EN 6 102 77 185 119
X 12 52 123 38 213 120
X E13 24 58 7 89 83
X =14 15 84 11 110 102
X EIb 19 65 36 120 102
X EI6 24 29 24 77 59
X B 0 32 m 143 120
X EI18 12 45 223 280 120
X EI9 28 108 86 222 120
X B2 4 34 22 60 54
X B2 0 68 52 120 83
R E2 49 58 20 127 97
R B2 49 88 30 167 118
X EA4 13 58 13 84 64
X S 13 42 5 60 54
REREK 712 1,973 1,410 4,095 2,588

REHBFEEFY (%) 17.4 48.2 34.4
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£—4 BRROLFAXNBOMBEE L CEELAR Fx)

LHRS
RE R Bl B it *%(E)&
() (%) *) (*)

= B 62 141 25 228 120
s B2 50 252 126 428 n7
B B3 28 17 22 167 119
5 B4 84 258 51 393 116
B &5 24 107 36 167 19
2 I”6 5 3N 201 577 119
B 1’7 32 222 75 329 119
g K8 82 61 18 161 115
=2 B9 66 217 36 319 120
E 1’0 45 201 35 281 18
B BN 13 175 79 267 19
5 B2 16 39 30 85 72
= I3 5 171 61 237 120
= 4 64 164 64 292 120
g 15 31 164 33 228 121
= 6 100 162 84 336 118
=i 1Y 85 157 44 286 120
= 1518 50 146 39 235 118
= B9 32 249 155 436 109
B 520 49 168 36 253 119
B K2 71 156 42 269 121
=2 Im22 22 174 98 204 19
= IE23 114 239 68 421 18
= 54 37 162 84 283 118
B 25 97 225 68 390 116
=5 K26 59 158 27 244 102
=]l 1,323 4, 646 1,637 7,606 3,012
BHHIRETS (%) 17.4 61.1 21.5

BRI 31 176 15 222 121
EBRS?2 51 158 133 342 118
RBE3 87 53 103 243 119
BES4 59 202 176 437 120
BEES 11 167 55 233 120
BRES6 2 110 15 127 81
BRE&7 50 7 44 165 119
ERS8 34 129 34 197 114
BRE9 124 104 80 308 120
IRE10 45 127 52 224 121
BREN 61 258 101 420 19
BRI 4 69 20 93 72
EIR&13 22 113 55 190 19
BRE14 29 75 18 122 101
BERE15 35 159 37 231 116
EBRE16 28 163 160 351 121
BEST 12 8 17 37 29
ERE18 33 108 49 190 70
EBESI19 10 46 34 90 70
BR&20 22 152 77 251 120
BRE2] 2 112 134 248 120
BRE22 9 193 93 295 120
EIRE23 61 98 98 257 113
BRE24 28 5 1 34 15
BERE25 48 330 32 410 119
BERE26 22 248 51 321 116
ERBHK 920 3,434 1,684 6,038 2,693
BRSHETY (%) 15.2 56. 9 21.9

e 4,235 14, 404 5,937 24,576 11,196
25F3 17.2 58. 6 24.2
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4 EBRTE

4.1 —REE (1 @BE#ERE)
199748 7 H24HIZHAR 1 A7 05,000 DF A v F a9 TRIFE, »HRERECHADOMBEIRICEREL /-,
BEEBI50E 2558 L 7~ 1974FE12A22B e ARG Bs FHEL 72 (E-5),

#—-b —REERR

—RREHR (1E8) —RBRERE (2EB)
EE X BER RN WEN 45X EER £TR BB 4EE
(x) (X) (&) (%) () (%) (&) (%)

B Bl 115 25 90 217 25 13 12 52.0
= &2 112 17 95 15. 2 17 3 14 17.6
i B3 112 43 69 38.4 42 27 15 64. 3
B B4 115 10 105 8.7 10 7 3 70.0
= &5 102 3 99 2.9 3 ] 2 33.3
h &6 119 1 108 9.2 11 1 10 9.1
T B7 120 22 98 18. 3 22 9 13 40.9
= &S 114 26 88 22.8 26 10 16 38.5
* B9 114 36 78 31.6 36 22 14 61.1
%= B10 118 65 53 55.1 62 32 30 51.6
&1 119 34 85 28.6 34 10 24 29. 4
%= #12 113 18 95 15.9 18 3 15 16.7
£ BI13 120 27 93 22.5 27 6 21 22.2
£ B4 120 42 78 35.0 42 6 36 14.3
£ #|15 13 8 105 7.1 8 1 7 12.5
& Bl16 116 14 102 12.1 13 4 9 30.8
= Bl 117 48 72 41.0 48 29 19 60. 4
= B8 118 26 92 22.0 26 10 16 38.5
£ B19 114 37 77 32.5 37 18 19 48.6
£ B20 117 17 100 14.5 17 2 15 11.8
= B21 118 16 104 13.6 16 5 11 31.3
% B2 119 37 82 311 36 12 24 33.3
£ B23 119 12 107 10.1 12 1 11 8.3
= B4 119 27 92 22.7 27 17 10 63.0
£ E25 120 43 177 35.8 42 29 13 69.0
BRI 2,903 664 2, 244 - 657 278 379 -
EEBI 116 27 90 22.9 26 11 15 42. 3
X #EI1 115 2 113 1.7 2 ? 0 100. 0
X B2 114 22 92 19. 22 13 9 59.1
X &3 120 14 106 11.7 14 3 11 21.4
X &4 103 13 90 12. 6 13 8 5 61.5
X &5 120 15 105 12.5 13 1 12 7.7
X E6 121 14 107 11.6 14 4 10 28.6
X B7 120 3 117 2.5 3 1 2 33.3
x B8 119 9 110 7.6 9 6 3 66. 7
X B9 120 16 104 13.3 16 7 9 43.8
X EI10 121 17 104 14.0 17 3 14 17.6
x EN 119 15 104 12.6 15 11 4 73.3
x #I12 120 3] 89 25. 8 30 19 1 63.3
X #13 83 7 76 8.4 7 4 3 57.1
X &4 102 27 75 26.5 27 22 5 81.5
X EI15 102 2 100 2.0 2 1 1 50.0
X El6 59 11 48 18. 6 7 5 2 71.4
x =17 120 7 113 5.8 7 3 4 42.9
X E18 120 22 98 18.3 21 9 12 42.9
X EI19 120 38 82 31.7 38 23 15 60.5
K B2 54 21 33 38.9 20 17 3 85.0
X HE2] 83 32 51 38.6 32 6 26 18. 8
X B2 97 54 43 55.7 53 13 40 24.5
X E23 118 48 70 40.7 47 7 40 14.9
X &24 64 0 64 0.0

X 25 54 12 42 22.2 12 6 6 50.0
KERRE 2,588 452 2,136 - 44 194 247 -
KEEY 104 18 85 17.5 18 8 10 44.0




HAREHEE v 7 —iREE % 22 %5

-5 —REERR ()

—RBRERE (1 EE) —ZRERE (261H)

KR4 BEEH LAFE  HER £FEX BEN 4AFE  HBER £EX

(%) (*) (&) (%) (&) &) (%) (%)
= B 120 12 108 10.0 12 6 6 500
= 2 17 10 107 8.5 10 3 7300
= 3 119 14 106 1.8 14 5 9 37
= B4 116 9 107 7.8 8 4 4 500
= B5 19 24 9%5 2.2 23 10 13 435
= K6 119 16 103 13.4 15 5 10 333
= 87 119 1 108 9.2 10 3 7300
= B8 115 9 106 7.8 9 5 4 556
= B9 120 16 104 133 16 6 10 3.5
= 10 118 21 97 17.8 21 13 8 619
= B 119 12 107 101 n 4 7 364
= B2 72 3 69 4.2 3 0 3 0.0
= B3 120 8 112 6.7 8 3 5 315
= 4 120 15 105 12.5 15 9 6  60.0
= 5 121 7 114 5.8 7 5 2 7.4
= 1516 118 8 110 6.8 8 6 2 150
= 7 120 9 m 7.5 9 3 6 333
= 18 118 5 113 4.2 5 ] 4 200
= 9 109 6 103 5.5 6 3 3 50,0
= 1620 19 4 115 3.4 3 3 0 100.0
B 152 121 6 115 5.0 6 2 4 3.3
= A2 119 8 1 6.7 8 3 5 315
= B3 118 3 115 2.5 3 1 2 33
= 4 118 10 108 8.5 10 4 6 400
= 25 116 1 115 0.9 1 0 1 0.0
= 26 102 3 99 2.9 3 0 3 0.0
Bl 3,012 250 2,762 - 244 107 137 -
B 116 10 106 8.3 9 4 5 4.9
BRI 121 8 113 6.6 8 3 5 3.5
BERS2 118 20 %8 169 20 5 15 250
BERS 3 119 25 9% 210 25 9 16 36.0
ERE 4 120 17 103 142 16 4 12 250
RS 5 120 35 85  29.2 33 25 8§ 758
BERE6 81 8 73 9.9 8 1 7 12.5
BRRT 119 5 114 4.2 5 4 1 80.0
ERR S 114 9 105 7.9 9 3 6  33.3
B89 120 49 7 40.8 49 30 19 6.2
ERBI10 121 8 113 6.6 8 4 4 50,0
BRI 119 1 108 9.2 10 4 6  40.0
BRSI2 72 3 69 4.2 3 1 2 3.3
ERE13 19 13 106 10.9 13 6 7 462
ERB14 101 6 95 5.9 6 0 6 0.0
RB15 116 4 112 3.4 4 2 2 500
BRE16 121 10 m 8.3 10 6 4 600
ERE7 29 3 26 103 3 0 3 0.0
ERS18 120 3 17 2.5 3 1 2 3.3
ER&19 70 14 5  20.0 14 2 12 14.3
BER&20 120 1 119 0.8 1 1 0 1000
B R2] 120 5 115 4.2 5 2 3 400
ERR2 120 18 102 150 18 6 12 333
EIRR23 113 16 97 142 16 13 3 8.3
BB 15 1 14 6.7 1 ] 0 100.0
BERB25 119 1 108 9.2 1 5 6 4.5
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Abstract : Sixteen Japanese black pines, Pinus thunbergii, resistant to pine wilt disease have already been
selected in a project. However, since further black pine resistant to pine wilt disease were needed for the
maintenance of seed orchard, another project started in 1995 to select the pines from open pollinated
families in the field. The first procedure was the selection of 102 candidate trees from 4 sites in Kyushu area.
Collected seeds from each tree were planted in a nursery and, after the 2-year, the seedlings were
transplanted. The primary screening test, the inoculation of 5,000 nematodes to each second year-old
seedling and also 10, 000 nematodes to each survived third year-old seedling, were conducted in the summer
of 1997 and 1998, respectively. Sixty-seven trees were selected as candidates from the primary screening test
and then propagated by grafting in the spring of 1999. The secondary screening test, the inoculation 10, 000
nematodes to each grafted tree was conducted in the summer of 2000. After that, the resistant level of the
candidates to pine wilt disease was compared with that of the open pollinated families of 13 resistant clones
selected in the former project based on ‘the enforcement method of breeding project for resistance to pine
wilt disease in Tohoku and other region’ and 17 black pine clones were determined as resistant by the

conference ‘the forest tree breeding promotion conference in Kyushu area’.
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