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Table 1. HEHEHES 0 — o SHAFHC B B EKHERS BRI H1992F 5 & T
Transition of individuals in clone bank Rl TR ofbiE LBk e 7 4
S - 222, vu<y THETHB,
fza & 1987 1988 1989 1990 1991 1992
Year Zo9 bEFIckAHENPRRA
sao—vi ThHeY 76 99 92 92 92 92 Tﬁlfﬁttﬂﬁﬁ”i]%g, ®b o
No. of P.densiflora FEiKICcO VL TIIMBEROMEE%:
clones Ja<y 15 16 16 16 16 16 .
P.thunbergii fi-fo TORER, 1989512
7 —11101 , 199041
fd & ¥ 7H=v 571 839 830 823 819 569 A5 flik "
Individuals P.densiflora Ko7 —168D 2 'Y, 2L T
gy 130 126 155 153 149 97

19924F 10 @ A K 7 — 118,
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K7 0 — v 3> XRTH D, > EALBRMORR TS 5, H1Z1E, KBOARS T - 111 DFER
kL, BARME E > XRSA OB RO LHEH1.32, ISR 7 — 16813 AMEKA1.46, BAKAS1.73&
WER b XEEMIEALTEY, LadARs 7 —111TR10MAD 6 Fiks, £/, Ko7 1680
10D 6 FAbi> EFRWALIC ¥ = AT 2 B EEH TR OVEEEHZR L TV EY, ZOEPBEEED
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L1515,
Table 2. EM6TFHITBY B2 o — v DOpkk (Bifiem)

Tree height growth of resistance clone during 6 years after planting (cm)

] HEE 1987 1988 1989 1990 1991 1992
@ Servey years
g B 2 3 4 5 6 7
a Ages
& i (R 5 423 421 418 415 409 282
No. of individuals
[ o] 130 191 277 359 425 476
Total average
7o - v EHRK 167 247 398 513 579 613
7 Max. average of clone
2 HErse-vEg A7 16 AEK7-78 KA7-142 KH7-12 KH7-142 KH7 142
~§7 Name of clone showing Kumamoto(d)-16  Kurume(d)-78 Ooita(d)-142  Ooita(d)-142 Ooita(d)-142  Ooita(d)-142
© v above
<45 7o —vEEED 90 132 191 235 269 308
§7 Min. average of clone
Zo HLso-vg HEET -84 (EEMT -9 EEBE7 -0 EEBE7-90 EEET -9 EEET -9
'% | Name of clone showing Sagano- Sagano- Sagano- Sagano- Sagano- Sagano-
A above seki(d) -84 seki(d)-90 seki(d)-90 seki(d)-90 seki(d)-90 seki(d)-90
GRS 9N 212 285 435 567 657 710
Max. height of individual
RAEso- v ABKT -8 ABK7T-18 KH7-142 KH7-M42  KH7-142 KH7 142
Name of clone showing Kurume(d)-78 Kurume(d)-78 Oita(d)-142  Oita(d)-142 Oita(d)-142 Oita(d)-142
above
Rz 66 66 66 66 66 41
NO.of individuals
Wy 122 203 284 378 464 526
Total average
7o - VIEHERK 1M 254 336 446 549 628
7 Max. average of clone
go BALEse—-v% NE7 -2 NEZ -4 NEZ -4 NEZ-30 MEZ -30  NEZ -30
E < Name of clone showing Obama(t)-24 Obama(t)-24  Obama(t)-24 Obama(t)-30  Obama(t)-30  Obama(t)-30
: Y above
g 1 se-vRaRD 9 158 207 274 345 382
E 27 Min. average of clone
§o0 ALhrse-v4a EE7 64 EKEs-64  EEs -6 KB/ -64 EEs —64  EES —64
S | Name of clone showing Shima(t) -64 Shima(t)-6 Shima(t)-64 Shima(t)-64 Shima(t)-64  Shima(t)-64
. v above
512359 212 290 410 505 621 710
Max. height of individual
fllLra~-v4% NEZ -2 NES -4 NEZ -4 pEZ =30 NEZ -0 NE 7 =30
Name of clone showing Obama(t)-24 Obama(t)-24 Obama(t)-24 Obama(t)-30 Obama(t)-30  Obama(1)-30

above




—42- MAHRE L v & —PIFElE $115

ZITRIMNMR THEIKE N T A2 w45, soevTso—vicowWTy o— YEMEFICE T 35
BEEEDE LDl

ﬁﬁé?&@ﬁﬁ%b&&@ﬁﬂiﬁfté Table2icR Lo 2FEETT Ay s oy OREA2E T LA S
B, 3EENS IR ooy OMERSIERL T OEEOE IS & SITLBBEEICH 5, M TEO B
BOEEGMERL, Th <Y 31988~ 894FA3586cm, '89~'904 (382cm, '90~'914(Z66cm, '91~'92
1352cmTH %, —H 27 v=vid '88~'894F(¢8lcm, '89~'90F ($%Mcm, '90~'914 1£86cm, "91~"92
HA366emTH Y, THZVIFZIFET, 70w vIid4EETELOVHERERLT,

T AT VIOV TI9ME (THEE) OMEEEEE L TR v~ v OEBRIMEEFig. 1 IR L7,

600 ® 19917F (644£) 1991 (6 years old)
™
A 19904 (547F) 1990 (5 years old)
4 A H: Ao
0 b O 19894 (447) 1999 (4 years old) . o o: A
%e 208
= ®e A
£ o G At 9g,, 4 A
SR 400 F ® Qe 02 © ah o
- " Y J & a AAL L4
5 . d an Aa 4
T i ‘ A AA A o
2 5““ 4800 ° @ 0o
E(cm) 300 1 A : go O(gf§D
o o
; : o Gy
a o o
o © O o)
200
o)
100 L L L ! ! : !
300 350 400 150 500 550 600 650

19928 (THEA) & (cm)
Tree height of 7 years old at 1992 (cm)

Fig.l 7= vihitks o— v otk
Tree height of resistant clones of P.thunbergii at different ages
19924 (THE4) ORfESEHREL Lk
This ligure shown based on tree heigt at 1992 (7 years old)

COHhTHRGEMIZI IOy PENLOOREERET -0THY, HLEKS T - 14TH3, TEHELELE
RAEITHB T ARHE ORI r=0.902~0.934& WFNBHETH Y, %72 0 — v OB OKRED
ZFhLIB bk L TV 5, L L, RO LS ICERMERYS I/ o — vtk - TRA S LHBIRKED
BN R 0EBT 2, TH<YOEA, FRI7V-7TO0Ld2h0su—vE, sueyiso—v0
Ef Z# % Fig. 2 <R Lico BEDIELIZ Y o< Y BHEHLZEL TVWEDIRHLT, ThH< Y OEH
BHREDKEV, ZOTERTHRYRBIE70—- YIEREROEEIREV I L CERNTZ260EE
ZoNb, TOXIBPITH>TTHTYORST 142, R 753, 7 o= yd/NgEs —24, [H30,
M7 —20F3REED EMICi@EL, Hic7h~=y oEEBE 7T —9, [§ 118, [H84, 7 o=v 0D
EEEY —64, BER I —S0F3 TR TRELLZo—vThd, BB —ARIKBRENBELDE
FEASE OB E D, OB, B, SEEROERICHIHTES L LTV,



5L
EIEE

e BT 2=y /¥4 2 F 2 vikiitERE

HAE (RE10)D)
) Surveyed at october
:th
Rank 1989 1990 1991 1992

,,437

] T T T

[ I S RN
T

- o
L

= . S —— —— A

_ Saganoseki (d)
45 o - 4 —® BT 90

Saga nnss-k{ (d)

7 vy &R

Obama(1) —24

e —————@ /I’ 29

S W o
T

o KHiFi7 —12
Osete(t) — 12
5 K57 =8
Oita(d) -8

*r o —————O———@ LEM 50
7 F [ W W— ]

(o2}
T

ERE
Shima(t) —64

Fig.2 M EmdR ONRLL
Ranking of tree height growth

TREROEVRODERMOREPL > EROENZ DROMEICRIT

Kurume (d)—1

Kurume (d) 78

4 i42
AT 63 y

- {:Q’Qf;g? 1",( )
s i b
ir ek ) 169
11? [ ﬁ?fﬁzpk?{d: 93
12F
13+
14 F
15k
16 -

—
siF 26) @n
35 |
36 F
37k
8 ThTy Ko
39 - ao%%;ein}«lgrmp (P.denslflora)

18

uf T
iz} 05 0
st Ga i
e ey

=7

—118
—90

Sendai (1) - 290

Tsuyasaki (1) —50
J—‘E‘}’/ - 64

-2

=i

Rank of height growth about P.thunbergil.
0

8 L g A 4 @ /]NE7 -3
Obama (1) —30
o U — & Wy 24

bEZIOSN BN,

i)

CHANRTBESROHEHAEVWEINTVE I LA LD BIENETTH 2 Z EAREBE N1,
BEREERCTR—EOS S THE CRIKE) LBThiERsiEy, $HER0RE, THFEB#TH S
BEVIETHRT 2 EBIcLb > TEST L E2s, 757y TREmMFIBROEI THETSELD



—44- MAF R+ v & —BISTHE  H11S

Table 3. EAERBR O BEHE

Frquency of tree height after planting (cm)

= FhH=y (4557 a—2) ya<wy (fro-—-v)
Species P.densiflora (45 clones) P.thunbergii (7 clones)
HEEE 1989 1990 1991 1992 1989 1990 1991 1992
Survey year
SERE % OEEL 4 5 6 7 4 5 6 7
Years after planting
~200 2.2
201~300 71.1 6.7 2.2 2.2 71.4 14.4
301~400 26.7 73.3 31.1 2.2 28.6 42.8 28.6 14.3
,,,,,,, W0I~500 178 622 600 428 286 143
501~600 2.2 4.5 33.4 42.8 57.1
601~ 2.2 14.3

NTVEY, ZZTRRICSmTH®RITZELT, F7o—-volEkEL ONBEHERAET S L
Table 3IC/R Lz L HICEMT 4 (1993) TR7H =Yy B 4E (35.6%), 7o~y THS
(75.4%) D27 v — v HMBORNR &5,

3 & M

PSR L 22 RIC3ME AT, 17.50ha B EEIN TV S, COhicEwy /¥ 1Y F a9
WP HEICBINU S - 2B, P2 EC6NE AT TED, BIAMFREICHT 280
DESHfRbI B,
EHHREEROBTAEEE, Bk o— v oSt fsns, AL RGEERT B, I
EEERRERE, BrRdE RUELBRROBHMSCLEEST S, I TEERM2 F4 (198D~
THAE (19928) FTOFEMRMII>LWTEDE LD,

AR s o— v, FEREICOWT Tabled WL, BAHLREES S 4 Ah~TFTHIZTY, i
TR EA S S E RA, HETER O T L ~ 5 DIEHEIHDE L7z, 881 BT i EAFH VT L
260, bREBEFLTCOYa—MIEELTWELDEL, Zodifj3 3 & L,

1) HETEDETEH:

ML 7 0 — v EEF A ORENMER 5 Fig. 31Tk L, &7 o—vFicoWTRB &,
ML b 2EAEROIBTEI CEENR NI, TLTT A=Y R4IFEETEEIE7a— v, 7o
T VIF6TFAETHEED Y o — v SFHEF L1, Fig. 3h 0SB EIICE LY v — v OB IR
Lo TR, THAZYRVMBE» CEHD 7 0 - Y RUOBARTEET20IIXLT, 7o<vvDE
yo—vBIZEIC 4,5, 6FEAETEEBIRIRELD, THTYDEFNEERTEDRE 1Ny — v
R Lo 19926 T EOMIEOEEBRONEh-tervo—vid, 7oy O lEHKs —63, ®
Hy =302 00— Thb, —F, BFEMERIY o—- v ROWBELDERD, TH=VIT4EL,
suw YR 6EETE- I BRONZPHEEMBREELE /v - vEOE - BREE-HKTE, Ly
L, 7A=Y DR IEOEETEE LD LT, 70°vBRSEEFELSDLTVRRTS - 1o,
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Table 4. #HEHitks o — v O FIEFHEMAK
Number of individuals and clones which produced male or female flower
MO THTY ya=<y
Specis P.densiflora P.thunbergii
FHEF 1987 1988 1989 1990 1991 1992 1987 1988 1989 1990 1991 1992
Survey years
70—V 76 92 92 92 92 92 14 14 16 16 16 16
No. of clones
fE &% 571 839 830 823 819 569 128 128 155 153 149 97
NO. of individual
g7 o— v 51 78 91 91 88 73 4 9 11 12 13 11
No. of flowering
clones .
Eﬂfﬁ [ty o—rR 67.1 848 989 989 957 793 286 643 688 750 813 688
é Rate of flowering
@ clones
818 B 296 434 710 692 590 289 14 38 65 76 76 46
No. of flowering
individual
&) Lk 51.8 51.7 858 841 720 508 109 297 419 49.7 51.0 474
Rate of flowering
individual
SEEA R 25 37 198 168 168 66 0.4 09 53 59 59 57
Value of female
flower per individual
EHErso- v 34 75 85 87 88 84 3 9 8 12 13 9
No. of flowering
. clones
%Eﬁ FlEso—vgR 447 815 924 946 957 91.3 214 643 500 750 81.3 563
& Rate of flowering
”; clones
E b AR 103 456 604 614 T10 446 13 46 28 73 81 24
- No. of floweringtion
individual
[&]_b A AR 18.0 544 728 746 86.7 784 10.2 359 181 47.7 544 247
Rate of flowering
individual
VB R 03 14 15 1.5 26 23 0.1 08 02 07 1.0 03

Value of male flower
per individual

MR DB B ORERB EFig. 4 IR L, TH =33 4E4 019884 & THIF2.5~3. TH DKW
IKEETHERE U 723, 4 4EARICHS - TR 8 L HEHMPR G ZB U EE 2508 U fc, 7 4 D19924F
B 6.600 (RifEH39.3%) S KIBBETFT & -1, COETHET A<y OMIEBEORBNIE DI

DHBENL O DOMIEHS L TIZIE VA,

INE TOHB» ONIEOHIC Y » TV B HREHE S &

3, —F, 7avvi3TAY3EREBEHRIROINAL L, EEBESFEHICTHES I T¥MmL

B, ZOBBBEOKETHE Ui TTETT A2 Y BKIBBETTH-> e/ LT,

VA =ReaV >N
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BEEZOND, RICK 7 0— v OERMMIEEERETig. 5ITmLrce 7427 (31987~19924R1C B
i3 2 6 AER O TS 10l 0367 o — VgD WTEERE 7o v b L, 1989FERINE TR
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Table 5. &L DEKIHM

Correlation coefficient of flowering between year
7 H =Y P.densiflora

1988 1989 1990 1991 1992

1988
1989 0.671 * %
1990 0.754 * x 0.669 * x
1991 0.597 * * 0.558 * * 0.784 x *
1992 0.612 ** 0.636 * * 0.700 * *

0.841 * *

0.797 % 0.854 *x* 0.728 * *
0.893 %%  0.813*x* 0.692 * *
0.898 * * 0.823 x x
0.913 **

0.823 **

7 0= P.thunbergii

1989 1990 1991 1992

0.758 xx  (0.624 x * 0.459 NS
0.907 * * 0.742 *x
0.696 *x*

1989
1990 0.219NS
1991 0.16INS  0.950 **
1992 0.138NS  0.517 =

0.709 * *

a5 AHRD S LIIHETE, NS HEAE
Note :Values of upper and under of oblique respectively shows
the correlation coefficient of female and male
* : siginificant at 5% level
*% : siginificant at 1% level
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female flower

5.0
K 27-204  (EEBT-165 K 427-168 AEKT- 29 (EEBT-170 BT -118 K& L7 25
Oita(d)204 Saganoseki Oita(d)168 Kurume(d)29  Saganoseki Saganoseki Kumayama(d)
(d)165 (d)170 (@118 25
K H7-137 % fE7-124 K 97-269 B Lh7-132 fE IL7- 39 X 437-166 REK 7 -144
Oita(d)137 Kasaoka(g) Oita(d)269 Okayama(d) Kumayama(d) Oita(d)166 Kurume(d)144
124 132 39
B R7- 8 B f#7- 8 H f7- 58 w OBT-70 K 47-142 A 727-186
Saijyou(d)8 Mabi(d)8 Mabi(d)58 Matsusima(d) Oita(d) 142 Oita(d) 186
70
FRET- 18 EEE7-134 i mi7- 2 B A7-16 fH HiT-137
abandant Uwajima(ldg) Sag:;m(os)elké4 Bizen(d) 21 Kumamotl%(d) Bizen(d) 137
)13
FiEET-10 M $7-232 0 & k713 KERFT7 -4
Niihama(d) Himeji(d)232 Konkou(d)13 Dazaifu(d)4
10
EEE7T-162 EHR7-3L A OHT-31
Saganoseki Kunimi(d) Suzaki(d)31
(d)162 31
HolE7-25 B FE7-34  FHET- 39
Yuki(d) 25 Anan{d) 34 Uwajima(d)39
2.0 - —
ABKT-142 K 97-198 K K7-216 ERT- 93 fEBT-113 W OB7-58  EBT- 17
kurume(d) Oita(d) 198  Akasaka(d) Saganoseki Saganoseki Matsusima(d) Saganoseki
142 216 (d)93 (d)113 58 (D17
K 47-167 HEMAT-126 % #H7-39 OL EB/-64 M (l7- 82 HEM7T-132  ABKT- 19
Oita(d) 167 Saga(no)sle;é Soujya(d)39 Shima(t)64 Okayamas(zd) Saganoseléi Kurume(d)79
d 1
= f7-90 K H7-122 @K F/7- 73 M OE7- 5 AEKT-W AFAT- 18
Misaki(1)90  Tara(d)122 Namikata(t)73 Nankoku(d)5 Kurume(d)78 Kurume(d)18
o QP Er-24  JF BT7-32  # RIT-150 K B7-113 i B7- 6
medium Obama(t)24  Susaki(d) 32 Bizen(d)150 Oita(d) 173 Sanyou(d) 6
B i7-8  E R7-5  BE K7- 63
Okayama(d) Kunimi(d)53  Kumamoto{(d)
1t 85 63
2 ORT-M & K719 FRET- 2
Miyajima(d)  Akasaka(d)  Uwajima(d)
54 g 21
H R7-17 @Ltik#Eks63
Kunimi(d)17  Tosasimizu(t)63
1.0 —
# Hi7-143 @M ILs-5 H fF7- 70 E B7-11 @K B/- 8 HRBET-108 K 47-11
Bizen(d)143  Tanabe(t)54  Mabi(d) 70 Kibi(d) 77 Oita(t) 8 Sagan(os)eki Oita(d) 11
d)108
B O7-40 & k7-25  HEET- 90 A H7-49 K 27-203
Mabi(d) 40  Konkou(d)25 Sagarég%l(()i Arita(d) 49  Oita(d) 203
RoORT-163  H FET- 5 & M7- 1 5 Fiv- 66 HEET- 7
Akasaka(lté?3 Anan(d) 55  Takamathu(d)1 Bizen(d) 66 Nihama(d)7
A A7- 3 & f7-219 % m7-178 g7 B|{7r- 1 B L7- 88
Hinase(d) 35 Nobeoka2(1(19) Kasaokal(dg) Ariake(d) 7 Okayama(d)
7 88
b A HE7-425 @KHF7- 12 @ H7- 37 HOWT- 2T
little Ei(t) 425 Oseto(t) 12 Namikat%(t) Susaki(d) 27
7
F’ORT- 88 HiT-140  AERT-118
Akasaka(gg Bizen(d) 140 Kurume(ld)8
1
B Z7-52 W H57-29 @I N7-290
Tanabe(d)52  Kamokata(d) Sendai(t)
T 290
HEMT- 8 &K E7- 1 FRE7- 50
Sganoseki Hondo(d) 1  Uwajima(d)
. (d)84 ) 50
OFER7- 50 @= #7-103 @) &7- 30
Tsuyazaki(t)  Mitoyo(t) Obama(£)30
50 103
Note @ : P.thunbergii
B 7119 @F H7- 2 @K H7- 3T
Kumayarlnlag(d) Yoshida(t)2 Yasu(t) 37
D 4:
little 10 medium 20 abandant

e B F <y ) ¥4 v F o v BHEERE

Table 6.

Kbtk s o — v OFEHX S

-5l

Classification of flower bearing of resistance clone.
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5 MEFHEERE
EBHHRERTIREN, BRCBhAETE2#R L CBET S E0EENS, F12, BIRESRR
ERIELH - TRTEERIEHLTVEY, LDIATNETOMBREISEIM /o -V ORETF
HEHIC O VLTED T LD,
19894E~19914E @ 3 EERIc B I s EisEOB FAREM L ETik% Table TI12/R L7,

Table 7. 19894 519914 Ic 1) 21HiME 7 o — v OB FAEM KR UOETFRM
Productivity and fertility of seeds in resistance clones from 1989 to 1992
su—vH REH () #HRE (%) REETE THRRE RELYETE RELUEFH 100HE

Name of No. of cone Cone yield Full seed Average Seed weight No. of Weight of
clone weight per cone seed per cone 100 seeds

w B7- 58 1048( 1188) 71.5(87.3) 7.49C 12.40) 2.65( 4.50)  0.01(0.01) 0.99C 1.21)  0.72(0.86)

Matsushima(d)58
EEBI T —117 511(C 766) 83.4(97.9) 43.66( 140.50) 8.02(10.82) 0.09(0.18) 8.564(20.57)  1.00(0.88)
Saganoseki(d)117

7 EEBET-132 494( 563) 67.3(79.0) 8.61( 13.14) 3.04( 4.44) 0.02(0.02) 2.15( 3.29) 0.81(0.71)

Saganoseki(d)132
RE 1L7- 25 403(C 141) 99.5(82.0) 9.05( 13.00) 3.77( 5.43)  0.02(0.09) 2.32( 9.60)  0.97(0.96)
Kumayama(d)25

gﬁ ;{Sbfgi;:z 77 394( 253) 96.6(90.0)  37.32(C 20.10) 8.02( 8.50)  0.09(0.08) 7.83(10.06)  1.21(0.79)
= 1b1
2 HERE 7 -108 355( 687) 61.1(95.3) 31.33( 67.00) 4.68( 5.46) 0.09(0.10) 10.90(13.74)  0.81(0.71)
< Saganoseki(d)108
A ABKT-144 300 464) 92.3(90.3) 44.08( 109.10) 6.53( 9.16)  0.15(0.24)  14.55(30.94) 1.01(0.76)
Kurume(d)144
AEKT- 18 294( 533) 97.0(99.3) 43.98( 97.30) 6.43( 9.76)  0.15(0.18)  14.25(19.84)  1.05(0.92)
Kurume(d)18
v AREKT- 19 273( 528) 72.8(92.6) 57.78( 114.60) 7.44( 7.58) 0.21(0.22) 20.16(25.24)  1.05(0.86)
Kurume(d)79
F H7- 49 270 313) 86.5(99.1) 44.76( 57.40) 5.81( 6.87) 0.17(0.18) 15.21(24.45)  1.09(0.75)
Arita(d)49
ZDfh89 7 v — > 5663( 8378) 78.5(82.6) 557.80(1072.14) 5.66( 7.20)  0.10(0.13) 9.96(14.59)  0.99(0.87)
Another 89 clones
19914F 10005(13824) 78.6(85.7) 885.86 (1716.68) 5.42( 7.15 0.09(0.12 8.89(14.70)  0.99(0.88)
19894 1821 69.6 133.10 5.57 0.07 7.93 0.93
H #7- 54 100C 5) 75.2(69.9) 7.88( 0.21)  12.90(14.00)  0.08(0.04) 5.18( 1.80) 1.52(2.33)
Tanabe(t)54
N fRs - 24 73( 12) 73.7(91.3) 4.86( 1.98) 8.63(14.58)  0.07(0.17) 3.80( 9.38) 1.75(1.76)
Obama(t)24
7 K 4r7- 8 50( 34) 51.5(67.5) 0.91( 0.16) 6.90( 5.74)  0.02( -) 0.98( 0.43) 1.86(1.09)
Oita(t)8
R OE/- 64 37C 67 86.0(65.5) 2.95(11.30) 9.05(19.85)  0.08(0.17) 4.98(10.28)  1.60(1.64)
Shima(t)64
:EDD ® Ho- 13 32( 1D 97.0(100 ) 0.49( 0.13) 8.44( 5.00) 0.02(0.13) 1.13(13.98)  1.36(0.93)
§ Namikata(t)73
§ = W2-9 19C-)  613C - 141C - ) 1237C - ) 0.07C -)  3.26C - ) 2.27C -)
< Misaki(t)90
v FA fEs-425 15( 15) 62.5(60.0) 0.14( 0.24) 6.67( 8.67) 0.01(0.02) 1.00C 1.47)  0.93(1.09)
Ei(1)425
B K- 37 8( -) 66.7C - ) 0.56C - ) 13.75C - ) 0.07C -) 4.25(C - ) 165C -)
Namikata(t)37
v KEEF 7 - 12 4 17) 50.0(82.5) 0.33( 0.33) 10.00(16.00)  0.08(0.02) 6.25( 1.19)  1.32(1.63)
Oseto(t)12
= #7103 1 8 50.0(100) 0.65( 0.75) 5.00(17.50) 0.65(0.06)  25.00( 5.58) 2.60(1.68)
Mitoyo(t)103
Jil A2 -290 0( 12) 0.0(86.7) - (061 - (11.67) - (0.05) - ( 2.58) - (1.9
Sendai(t)290
BER 7 - 50 0oC 2) 0.0(80.8) - (060) - (15.00) - (0.30) - (2542) - (1.18)
Tsuyazaki(t)50
19914F 339(173) 69.6(70.1)  20.18(16.31) 9.91(14.38) 0.06 (0.09) 3.62( 5.83) 1.69(1.53)

19894 19 69.4 0.83 9.53 0.04 3.63 1.20
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CORBIVFECEE L7 0— YOI BREOZVW LD, SIAIE, TH <Y B LMY o— v
Dro—vicbICii#kl, 7oevideso— v, IRBREATFEOMEL & HEEGZRL
THY, THTVIFINE 7 o=y 3I9UENRGE M, - (Tabled, Fig. 4BH) .

ERRBMARICHT 3RERDOESVTE L, <V ORBIZHLUK, 17~187 AkicAEEsH
20, O, RZBThH-7120, THLTLZRKETHREL LTHBF LB VERKEATIAH ICIER S
560, 1, RAFEPLHELEANERVSFRTETT S b0FIC L > THRINT 3 £ TR »
BoRLT 5, b SHRBEETOSEE L, BTAEERE» ) TR BT OEEFIC L EE L
*iEd,

FAEICB Y 2B ORRERRL AN T I YOS 7oy X0 bHVEMNICHZ, TATY
1990 I EHRE R85 TR LR E L B> TH Y, BHRROWU LD 7 o - v 8HE LD B
EFEWEEED EN -7, THIHLT, 202y @T0.0%FIROBRETH » 1o &5 LEAKRED
HEEHOMEREOFRREZHE S A TRBVD, ZO—2IHIEEEESHELTVWEIEBEL SN S,
T8 H51988~1990ED 7 A = v DHEIEE LB IS GEH T 1.4~1.5TH -~ cDizxt L TRIBIE O 7 v
2 Vi3 0.7~ 0.8L{EWMHETH -7z (Tabled BH) . fFic7 o< v DI989FE FFIFEHMA0.2TH b,
70— VERTOMEENRE LI E > LEEZEZONDY, COTELERRBICOEE LD LH
Mans,

WICTEIGIR R IR 19904E D 7 4 = v ST 15g (3.08~15.83g), 7 v v hiE414.38g(5.00~19.85¢)
Tho, HEEE b7 o~ VHIKERGBD SN B, —F, RAFECRES W NETEEMEHEES
(LITHEERGD O7H < v567 o— v OFEREEIIEY 9.16g, TN 7.23gL 70, HRREREK
L BBEVHEELND, L LIMNEMEOBIE r= 0.9 LABSHMEEFZESED LN, K70 -V
DOV BEERHANICET T 2EAEH 5, O L IREAOET THEEREHIC L » TER
THIEERBLTVEEEZOND, T, BRRYVOBTFEERLI LT A<V IdEY 0.12g, 7o
73 0.09gE8Y, sy TREEBTHELLDNEL, RRYVOBTETLT <y 04 TH
(1.04~38.15%1) icxt LT, 2 o< 3583k (0.43~ 25.00%1) &7 vy oRBTAERHNIEFL L
DISVFER &S ot — RIS Y OBREY O OREBFEE, TH v v E240~58K, 2 o< v 13339
~3K I THY, TNEHBELTHETN Y o - Y OBTEOBF LDV I EDbh b, BRRY YO
THPETHEEIKRBRORE S LEEEV, ThoORFREINIFEDOT A< vic>WTFig. 9 IR L,
MTHHSALBEIIL7a -y ORCE—EDOEMEZRILV I/ o—r BB OoNDY, BEALDD
ORHRREOHMICE bR > TETH BTESEAIERNICHY, RERFLETHE OMBERKII
r=0494, REHEEMETFEEOHBIREIE r=0609TH 0, VTN bEEBSHBEBERHED SNt
ThHTYR7 a0y CRERBOZ VI o— 20 L« dFOENEBEE R ICK S BRENEET
5L0bNTVEY, 19007 H<Yic20T, BTHEEFEL OBMFREMEE SN THE L FR
2Fig 10iiRk L, RMTHEFH, BFHLOGMHENGVWETH S, ThRNESYYL» > REER
(2.5%2.5m) & LTEREHEIN O LT, MDD 7 o — Y EEFTIIERM 3 4 B 019884 i< B A3fh
NESEBRHFERETH 0, 5 LEREROENORVHSEE L bOEHRNS NG, - ThMT
OETMECE TEEROBRIP LV EVETRIA LTV 2 b0 L FHS A, FROREROM IS
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VAT T.15¢

60 [T Average weight of cone 7.15g °
VAR L 14.59K1
Average No. of cone 14.59
0 I FHBUEREL r0.494
. Correlation cofficient r=0.494 **
f’,DBR wk: significant at 1% level
~ R0 °
2
S PP
L0 . « %o,
5o 30
®
S o
T r L o0 ( 1) L L4
o B o20f s ¢ : . * s o
3H 22 o8 &° .
BTN = *° o ®
) o:o e ? o °
$eee ° o e
(L =e® | 08 le 1 1 1 1 ! 3
2 4 6 8 10 12 14 16 18
7 v — DO EEKRRE (g)
Average of cone weight of resistance clone (g)
FHHRRE 715
0.6 .
Average weight of cone 7.15g
BRI 6 0148 .
05 Average weight of cone 0.14g

MBAREL  r=0.609 **
Correlation cofficient r=0.609 *x
**: significant at 1% level

=
NS
I
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1 .

o’ L] [ )
”‘ ..0

_JA_J:!__4447 ol ) L L A

—
1 6 8 10 12 14 16 18
70— YOVHRRE (g)

Average of cone weight of resistance clone (g)

seed weight per cone (g)
() RO S T UeNES
() fan]
Do w
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... [ ]

I
T

Fig.9 SUMICHY 319900 7 H < v REE & 1 T80 O T8 0 B

Relationships among cone weight, number of seed and seed weight of p.densiflora at 1990
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60
[ ]
*‘S? 0k e
r-g 03] [ ° [
ZE gy ° ¢
T % °
@ - [ ]
=l @ ) LT I K £ fowt
8y 30 . . 3 O UYERYE JUN ¢ 15.43K0
ES}% e ® & ‘/ ° Average number of seed at Kyushu 15.43
2 e * e ® o VHIH:2131%
° 5 20 I ) ° (] ° ° Average number of seed at Shikoku 21.31
&~ ~. ° ® HIBMREL r=0416%* *
Bf'\lﬁ oo ° ° Correlation cofficient r=0.416 % *
s 10F ° ° ® *k: significant at 1% level
Z / [ ] }
o °% i
o O
0 1 9 1 1 1 1
0 10 20 30 40 50 60

FUMOEREY 7 0 O FF 8 (hD

No.of seed per cone at Kyushu

~ 06 .
s e -
e g [
é 0.5 =
@ %
804}
-
g 7 o®
° go sk i o VHIERRE UM 0.13g
S Y . Average weight of seed at Kyushu
o T e o % e 8 %4 PUIE : 0.20g
9 io 5k LY '/.. ° Average weight of seed at Shikoku
- e o o0 IR r=0.501 *
S & * Q% % hd o ° Correlation coefficient r=0.591 * *
E" ik « . ° *k: significant at 1% level
>7(1)
= Y Y
0.0 1 1 1 1 1 3
0.0 0.1 0.2 0.3 0.4 0.5 0.6

JUHOBRRY 0 O 18 ()
Weight of seed per cone at Kyushu (g)
Fig.10 JUNEPEEICBE 2RRH D OB FHLEBETHEOEL
1990 IR L @l 7 h = Vb8 o —vaxg s Lk
Differrence of number and wieght per cone between Kyushu reg. and Shikoku reg.
Fifty eight of P.densiflore planted commonly in Kyushu and Shikoku at 1990
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EnbEcBrbDEEL NS,

ASHIETIHEREBRGHEES LSO B A EREREATT> CTREROFE IS 5 —F, ERHEE%
B, THROFHICOLTLER L BTN E 5B 0, Fh, 70— vOhicidlfiEEER
CHEPEERES-HLAVOOB VL OhBB SN, PIAETHw Yy OMRET 58, so=y
TREZ 7 -ETHY, GHESRUEHAOEFEERAD SN BB TEEEIZEL BV, 1914FED
A7 — 58D A, HREREEL, 048D S b DT 49e 0BT EESNICT &Y, IREYY O TH
120,990, BWTEIR 0.0lgtBOTLRVEFRTH S, BTAEROETICEELZ 2 END—2 K
RV, T, WHOWBHRRDH 5, HREHREZBESE THABMORRBERANTH S &, 1991
HORRTET A=Y D7 o — YRIPHRER REBIHS 2PAKROHLE) 11 0~70.6% (PE%T —8),
20.6%, 7o<wv@RELI7o—-ve2TiED SN, RLVDI -4 (A7 —13) ~&EDI00%
Ky 7 —12), FHE283% THOMMEL bR HZVMEMICH B, CDFNSRFERY, #E 5D
FEVILE B0 BHOSATRIEVS, vy 2=y (Pinus Banksiana Lamp.) &3 v by =<y
(Pinus Contorta DoucL..) THEINTL A X I BINE DO THNIEE T NXMETH 3,

RICREFERICOVTHRS 3-:, T A=y TIR19894E DI IE78.6 (16.7~100) %, 19914E435F1984.8%
(43.3~97.4) %THh, 7 v VIFI991FEHN64.5 (46.7~82.4) % TH >tco 7 H 7Y DI198YFEDFE T
70— UAEMSNAABERTHIEEER DU, LEETH - 72, 10IFEORE T RS EOH
WEGEIMU D& WREFLREL T —TH, 70V FBEBERPRS TR VIREBIZHE DEVLR
FRICUA - f EHRE N B,

EFEEE RIS & bIEE 2 LTSN DY, BIENBEHTANZBS 62 <k L 72H
BFRAHPLETH 5,

6 EMMY OoO—rDOEEFRKOEM

Witk 2 o — v h o OB IMBEHOBER e KM EEMN & L THBEERKCHENE FETH D,
%7 o — v ORAEBROEREOHE TSR PREREROEHOHA» S EERRETH 5,

T I TR o — YRR L BT A EERE L, FRIREYoEEL R4 0, BERE
F19905 A 519920 3ERIEM L 7oo T D JAERNTIT » HIBHMRRORERE, 77 v v 3E~<182
K19, 000K THy, 7oy dBEFHEERENCELDL -7 LbH > TIKRS6ETH S, LT
BEOHERIIOVWTING, 4B, BERTEIREL bW MFEGEMHV, 7TH FEICHA L AY o
MR BT %5, 000FARERE L7z, %7z, FAIE 7 (1991 ~10 (1990, 1992) HRIMR CREL, 47,
D 3K TIT>7c0 S0 EDRFHRBEEREEEREH VL,

1) 1990FDHEERE

Pl L 7:55RB L U ARE £ Table 8 1</R Lico I 0 — v EHFTT 5 ORET 45 & 7R SMHRIN
TERh 2720, EBHEFERET A2V OB - 72 (198$ERTE) . —IRIRE AR R 1304 A A HUSR
OB LIBERHAD S b—RIREICEBE LIcr o — v (QUF—IRIRESIEAY L BiD) O RAH» 5%
BB IR L 7 HARZBHE T TH 5 (1986FERM), T /2, WAL LTl RkevEey / F1EyFay
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Table 8. 19 9 0FDATHEERE

Inoculation test at 1990.

Lk X7y TR EREAR B2R R W5 (RER

Specis Class No.of  No.of Sound  Survival Seed souce
family  test tree rate tree
Thawy  ERERR A1 1,355 64.8%  68.2%  ~ o— v HAEP
P.densiflora Resistance family Clone bank
ERHRR 3 220 86.6 90.2 IRt
Resistance family Mother tree
—IRRECGHERARSR 19 1,488 61.2 67.1 Ji A
Family of passed Mother tree
first test
BB R R 7 979 38.9 40.8 7 a— v EHEFT
Family of fine Clone bank
forest
N E 70 7,042 61.1 64.8
Total
sy FEME R 11 8,796 111 15.1 7 a— EMER
P.thunbergii Plus tree family Clone bank
TFoTvY 5 274 83.2 87.6 [ Rt

P.taeda Mother tree

EOiMERERECHER LT — ¥~y 5 KR 2RV,

EREEOTHRAACE OO RRFOLHEARIEIENERB LU —REEAK R L WK RIC
BTV IFhbEmWMEERL, BB SEENERIEELH T, BRZULREI2HEICET S S
EES IhETERBEL NS — VD 5N,

B REORIR % Table 8 10K Lico MMERONIGA(FR1340.8% T 2 OHEFAI326.3~73.5% T H
D, INFTOT A< VREEMELEREOMERL I, —ROBAKROVHEFRII67.1%T, %
DEPHIZ37.56~90.0% TH bH, MBHRICENTEWVELR LI, BHMKROLFRIE26.2~97.9% &
TRV lETd - 103 % OFIEMEIL68.2% TARE IR b VAR ER L 72,

IREEARTERGER S UEREOMD D SEK SN THWEDT, KONOEFEREEZVWTh MERD
BREZI T EBNTHIN, HESY oGS 3 L ik s WHETEEL TH D,
IS DHRZIHBRARTH 2epiEbiEdEaE - bDEEZ OGNS, ChiIt > LW THERME I/ o - D
JREIHROR TR & 7 o — VIR OFRERERE L THE L, R %ETable 9T L7chs, HE
Bk OR RS VLT ER L oo CO o HAREKCL 2B M ShicEE » TV
5EEA D, —H 70— YEBITHRORRGHEES BRI ¢ < (198TEMIEES B 0.3 168
HEPEP - Tc CEDPEBLTVWELEEZSNEDHSH TR,

2) 19NFEOHEBIETE

HAFERR ORI E TablelOiTR L1z, EHMFERFIBIMHEIRKBELAA LD TH 5, KM 1319584
KRESNIHENO 7 o — A HEREATD 51989 ICIRFE L e, MBERRGIEAR KEAF# L THRE L
1bDTH B, MBELILT— = vid= Y/ ¥4ty F a2 ViR ERELCHVE KR TH B,
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Table 9. HEFAHTD LAV X BIHIHEDER

Difference of resistance on seed sourse.

7 . SRR R RS

Seeds from clone bank Seeds from mother tree

R4
Family BEAY AR BEAK  EER

No.of tested Survival No.of tested Survival

trees rate trees rate
AHKT- 18 114 67.5% 83 94.0%
Kurume(d)-18
AEKT- 19 201 77.6 60 78.3
Kurume(d)-79
AEAK T -144 86 814 81 95.1
Kurume(d)-144
HNC2:2)) 401 62.6 224 90.2
Total

Table 10. 1 9 9 1 EDOALERERE
Inoculation test at 1990.

X4 KEY EREAH BSFR AFE HE EERD
Class No.of No.of Sound Survival Seed souce
family test tree rate tree
EIHRR 50 4907  582% 64.1% 7 o — KT
Resistance family Clone bank
R HRR R 25 1,310 43.0 50.9 VA = -1
Plus tree family Clone bank
REERR 23 1,733 298 34.4 REER A BT
Matsushima family Matsushima stand
Nt 98 7,950 495 55.5
Total
F—Fey 5 123 27.9 37.3
P.taeda

SEEAFEROHBE EFig IR L, 7— ¥ =Y PEER THHICHB58H 1 Hh» b6,

KFREI14AH (8H8A) »528HH (8H22A) £ TORICFELWETERA AT,

zoftho&

ZD148MEIic

B BHEABIEEHEEROK 7 E (67.8%) 2L, RMEEDRKKZ Tablel0IiZ/R L7273,
5= 7y OV FERHIT.3% £ 19904FE D87 6% 1B TH L BV B E 8 - Foo MEBERRIGEEA
f73R34.4 (/) 2.6~1K65.8) %6, Kisekhia V377509 (10.0~65.8) % TH - 7o WIANKFRA

T 7641 (34.0~65.8) % TARE P& b OIEIEE R L 72,

BELZDABFEREROCTERROZDOREITVZ DR A Tablel iR LTz, ERE, FREIZEh
ThEBREN#EDON, Fhor—F<y, KN ERRUORERERBOVEERICZENATNEEEY
HHoh, P EBERMOMEREI R T — V< v oS RL, L bR RH IR LH

WEWZ B,

19 FDHEBRITICE 1T BAFREMTRH OLFRIEVKETH -7, T ORKNO—D IR OREE



Survival rate
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100 ==

=3
NS
90 I
80 I
70 F —_— ﬂi:f}'ll"f’ﬁ%'%ﬂ (6441_%)
- Resistance familyies (64.1%)
60
I} Foert (50.9%)
- Plus tree familyies (50.9)
# 50 R L b bt g
%Fﬂf!’)fﬁ;ﬁ’é
# Cumulative mortality
o~ 40 T <Y (37.3%)
% - : - P.taeda (37.3%)
50 b EPE (34.4%)
Mathushima familyies (34.4%)
20 F 100mm g 2
£ K E
AN
m S
ke A B = =
0 T T lr T T T T T [ ! %
724 81 8 15 22 29 95 13 20 2T 104 E
HEREE -
Inoculation day (14) (@8 (42 (56 (70)

AR H M ORI R

Survey date and days after inoculation test
Fig .11 4AHELEOHER LB OWNE

The transition of survival rate and total rain fall per week (1991)

Table 11. AFRORF T & OFEER OCEEEHZE & = 0FEM
Average survival rate of seed sources and
significance of difference between seed sources

it ¥ At Ty AR EE
Resistance  Plus tree P.taeda Matsushima

(50.76) (43.29) (29.96) (31.41)

Eii37ncs
Resistance
(50.76)
LS
Plus tree
(43.29)
Ty 9.56
P.taeda

(29.96)

REE 4.14
Matsushima

(31.41)

TAT ** 20.80 ** 19.35 * *

13.33 **

11.88 %

SEE O FBIEFEERE, TR ERNEEE (LSD)
Upper values of oblique line is indicated difference of average
survival rate between seed sources
Under values of oblique line is LL.SD.
PRI T Y R OFEHE
Average savaival rate is change value of C.I.BLISS.
**x 1 9/KETHE significant at 1%level



—62— MABRE L » & —TFEEE  $1rS

W7 o — YRR RO BREKIC X > TEHRHEOE VL DOBEAEL TVE I BB T 5N 5,
AEMATZI9IFE CHEE N, VOFEEL S BRIV IR OVROBENFKAEL, 19734~
1977 <A (EDBRAD wkat bBARE Lice L Lz oERBAEHILL, fEAD
WBED B 4T - 1o WHEBBEFKA LD, ThH=TY « 7 o=y & bI9T9FIC GHEME -7 ITEL,

1989FEDHEFRET H 2y hTl7o—y (70— vR71%), 161K (FH{AF32.8%), 7 o< 68
7a—v (32.2) , 96K (11.1%) & WHBIKTH - 7% 1€ - TIUEDIKYIM - o — » DK
SHAE L L RROE VIR E R LD ERRRICHEIERHEOR W DO AREIH TS » 1o T L0
ZLbolHRlzN G,

—HMRBEOKZE G/ o<y T2y ORRKBIMDP SOBRELAODTH 5, SRIAVIMEBE
RHROEREATICIEIC & - TRHER ST 5 & 7 o= v BI0ME, T4 <y R3fHE 7HevE
10k & 2D, BIFEXS & OFHLFERIZZNEN24.6%, 39.9%, 42.6% T2 u< vRIOFRHBEL
T, IhPMBESEOTIBERTCEELLLDLEL SN S,

3) 19NFEDIEERE
MERF LB LUEEKIT Tablel2i/n Lz, THT VBB ERIINE THROIZVEEER, 7oy
3 IRFREMRE L, IVIMBEHARERIE Y / F1 v F 2 BN BEREETHEMAL L TEK
SN, —KRETREBEL - LERTHY, BEBMRZIBENO/ v—- v ERlFI»PLDEDTH 5,
Table 12. 1 9 9 2D ATERERE

Inoculation test at 1992

Rt X4y KR HEAY RBEFE HHFR HE GRER
Specis Class No.of No.of Sound  Survival Seed souce
family test tree rate tree
THZY EIHERHR 88 9,518 40.4 55.19% 7 v — vl
P.densiflora Resistance family Clone bank
sowy  EEHRR 9 516 23.1 483  » o— VR
P.thunbergii Resistance family Clone bank
EIHMEMAER 10 2,637 7.2 15.9 7 v — v &Rl
Candidate family Clone bank
REME R 2 620 2.7 5.6
Plus tree family
hFE 21 3,773 8.6 18.6
Total
Ty o] 5 589 2.4 46.7
P.taeda Control

Y, 7w vIERBRROEGEELE5.1 (D Mm1E19.6~87.0) ¥ THD, ThETOREDOHT
BROEVEERL, —F4, 7ovy IFEMEROEGAEGRS 6%, EHHEBEMHARKRZHI5.9
(3.0~44.6) %EELEWVEERL DI LT, EIRHFROFIAETRIL48.3 (28.6~100) % & 7
oeyvORTRGEWMEERL, LrbF—5<vD46.7%% Ll 7,

4) EBREOXLY
1990~19924F kB 3 7 — & < v PR GFERL EARTSKRHE % Tablel3IiZ R L7, 1990137 —
52y OEFEL LA RTRRIGBIMRRIE TR 28, —REEAKRHTH 3 B L thOFE g~
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Table 13. 7 — ¥ =Y O4FRE Al 747 < v EROHE
Freqency of P.densiflora family,
over the survival rate of P.taeda

B test year

F-FevED
HR 1992 1991 1990
Survival rate
compared with | BWHER | BEHHERR BEBZEE MEBERR | BRHEEER BEARR X%
it of P.taeda Resistance Resistance  Plus tree Matsushima | Resistance Candidate General
family family family family family family
~1.00 22 (25.0) 120 4 (16.0) 14 (60.8) 33 (80.5) 16 (72.7) 7 (100)
1.01~1.20 1 (21.6) 3 (60 4 (16.0) 3 (13.00 8(19.5) 6(27.3)
1.21~1.30 8 (9.1 0C—) 1040 0(C—-)
1.31~1.40 13 (14.8) 2 (4.0) 2 (. 8.0) 2 (81D
1.41~1.50 10 (11.3) 3 (6.0 1 (4.0 0C—-)
1.51~1.60 7 (80 5 (10.0) 1 (4.0 1 (4.4
1.61~1.70 4 (4.5) 5 (10.0) 2 (8.0 2 (87
1.71~1.80 2 (23 9 (180) 2 (8.0 1 (449
1.81~ 3(34) |22 (44.0) 8 (32.0) 0¢-)
Hi 88 50 25 23 41 22 7
() : BHHE, Rate

TOI OB TH - 10, 19IFEOBRMRRAB IO 2 DORRFHCEANTEVHETEC OFESR
BB LTEY, 1992FE K8 FOKEN T —F< v D Lo %2R L c, £/, Tablel2ic/RL 7z
LOWEFEERE L o VIBREK RO IRRH6ERMF — 5w v U LOBEK R RTRE
EIMERRESRBROFZRIICE AN THRHVEREZ TR LT, S0 IGBKIRMERD S hi,

L LEHEE SERBRROEFRCEIHL B0 OEHHBADONL, &7 0 — v d—T L NV OiEH
HRERLTED, BLLOPHFVLDEFTr o~ YEICERNHZ EHHlE NS, -TEF 5D
BT H 2 FRIEHICEDHAE U THERERTIRE Y, -, EEBC OV TIIERHRKIZR 525,
7 = VIEGIMESCREE O ER O A FER 135651 (1992) ~68.2% (1990) OHIFTH » o, THITE N
THBD 5 — &< v 14373 (1991) ~83.2% (1990) & FH L WEEMNED bhtc, MBOF—y<=v
1988 IR L AR TH b, BEMICRBBEEH—-THEIEH, 5 T) LAEHREBEREUA D
ERHBG Lz b LHEIEsh B,

COZEIDVTRWASHTREBOVY, HRRIckT aMRbuc X 2HEER, B, BikE, +
B, BBECREEHKT AR ERMSBEEL CEAFT 5 LSbTu0a™, i, ATERICK 3E
THWAKROBENIEHE, B 7 1 7, REoMERE, BEEKY, 8, Tkt cii s,
IO LT e SHATIT Y BRBRE T RRETHEA OBEROHEIRETH v, HEOHBEKIS
MEVIRIIC B - b D EEZ SN D,

2V RAREBIGRCETETH 50, EHOBKESDE VSR v EHBIEIEE LTV,
KOGBBEIC O VTR, 2 OFEOHEHEKEL D NGO ENREVWE =Y BIENE 80D, voyE
PV Y IR EOERESFEET B EIUET TIE>TRENEZBIC Y OFIRIIARET BV EEbA
TW3, f, BERERTLTEERO Y BEICRETEE VIV TE ofEYNH 5, Tk
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Precipitation (mm)
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The precipitation and air temperature in summer at 1990, 1991, and 1992
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19901 5 7 A FA» 510 FA (7TH24H~108 4 BH) * TOR/KRIZ308.0mmTd » 1o, il
DHEELEEBZDFEHETICI HIC20mmPL EOREKBEMXRONIzDdbT M4 HT, F&F -7k
B, 1, BEREK0ABOMKRIIDTLIIMmM TS » 7o [HEGERERTICREEK L o
MO EKS BHBEMBIF TR TS - - EEZ 5N 5B, KIS IC® L 5 &R O LIRS
v VRHRICIZ EA SRS, ERERO LK IMIERESD L LTV 5, - CHEMAToRKE
FIEORERR & EERRLEVWSDEEZLOND, L LEEDT — 5=y OEFENELIGVREE
WoTBY, TOZLEFF—F=vokagfitBTh<y, 7oy tBUE 5L bHlaN b 8450
B IIETERD - 1,

19914E (7 B17TH~10A 41 B) OFKRICOWTR S £339.5mm TR E KA VW, LA L, i
PR OHET L8 A8 H~21HOHBIZHTHIIbmm &P, LhrbZDk 1 BMOBKELDLT
HThh, 8 H28H £ TOMRMEIIL8.5mm LATHFEHI DK 1,4 WS DIBVHETH - 12,

19924 MEREH G (7 HI9R) » S 13AMMBEK A 2B E0FEMOGEHE B> THBY, HMEKk
8 O RARIREDSHE L T B,

CDEDICBREL SBRNOMEARSRILD, T/, BREZRMHEE LU TRV ERIKED AR SR
B oM B ERFOREENICIEMD S 5o - T3HHE B L BRI SRIZY SIS TEL S -
fohs, BEC L QTR ENBOMICIEBEEVCBGRS S 2, 7~ Y BAMFRFROLHERAH1990)
1991) 1992DNFHIC7E » 72 T & EAMMKOEGHIC B 2wy VHOKEREFRIL Y5 — v
(Tableld) ART T &0, HBICEZ ZREEROZEIIEFELT 5,

Table 14. EEMICB 2188 - EERIBERER  Hlind

Amount of tree damage by pine-wood nematode in national forest (mi)

| 1987 1988 1989 1990 1991  1992.1087E
Organization (till October)
& 1,733 1,411 1,150 1,982 1,558 1,451
Fukuoka

e H 1.131 678 278 393 590 943
Saga

E K 1.535 2,051 2,058 948 963 540
Nagasaki

e K 500 549 235 1,076 1,122 353
Kumamoto

N 298 669 298 443 971 1,200
Oita

2l 3,384 476 2,096 2,976 9,899 3,240
Miyazaki

eV B 4,954 6,134 5,759 6,075 8,034 14,052
Kagoshima

T 1

Okinawa

/&t 13,638 13,968 11,875 13,893 19,637 21,684
Total

CEk 45N 7 v o 7 HNBR SR RS ER - BRAEWR)
Data of Technological Development Connecting Conference
in Kyushu block

HEGEER S TITEK

The volum is total of National forest and Govermental
contract of plantation
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The relationship between sound rate and survial rate of inoculation test



JNcB T By /A £ v F 2 vRRERE —67—

TVEHD) WHRVIEERLTOVAEY, KHEORE ¥y — BRI >THA I EIT/EH L2,
B HUH S h 78 K ST 19904 I3 B s a/D e <, 19928 IS G TS B L < U

ROV TF — ¥ =y OEEREREHE & TRE190EDI B RERE BTV, THb SEEE
ROEBH DI 5o bD LR S N D, > TEROMREIERNOME SRS BV IE L b D
THY, EAFE=REREL D, L L, BEKCEEERD WS R - B & I3 2 s RiT &
Thols LTHRHE (BEFOET) 2V IEEMENTOHE EF¥o L) 2EILEVESE
Zohd, $bb, RAKSYHIEML 2L CBBEHOEOVEGICBHEEL B oD ns,
BRYSIEINEE BIc Liehi» T - BRIEBHtoSVF - y=y TS AMARE#E s, BefEdal
155 EHEHIEN B,

7 EEMES O— v OMEMN

1) #IEEEHENOATHENE S D~ OBEX S

KRN D= v RO T A=y &7 o2y ORRIREZRTERBFAELTED , ThRBFEEN
B o iIc S BT 2 E b T 3Y, itk 7 o — v odicBARIEER S T A=Y TH -
ThbrawyRERT&D, T, ZOFEOLDOWDLHELLBHL, 2L EBE—HMENCBVT
BRSO X L 24 U, REREOERKOER, BTHERC bREEEZ 5,

BTN SY R T Ay L aw Y OfifEE ZOTHRINGE T A 3wy D3 oK E B, L
LEBICE T A=y o7 0vy $TERNSHATH Y, LD 3IXMT A=Y IEVLD, 78
TYREVSDEMA TS XA T 2500H 5, §EOLHEEZ HELINEREIRDETHD,
THARY, TATA=RY, 7A=Y, 74702y, 7avyicKashad™,

C ORGSR, $1HE, A3F, REFONENEY, SHET 2 ks, SENEKO T RIFEM
K, BHEEONESOBHFNISHMTHEST 25k L0 d 5, SROMRBILOKRF TIIEE 570 Hik
LRV, KRSk - TH 7 o — v ORGSR (Resin Duct IndexPAF RDIE &) ZHEH L7,

RS oX=N

RDI =Rd’/ 2+rd" /rd

RDI =kl

Rd’ =7 o~y REEIEEO

rd  =HIKIIEE DEE

rd” =7 o2y REIKTEE DK
COXPORDIBFERRB T A=Y DB 0ELD, BRI 702y D& &3,

FAEEI 0— VO L EAROELD SHFHICH T CHERRRL, 1 70— v 4 0308HEIc>LWTES
ERE AN LA, hRERE YN LU ORISR B VL TBIE L,
itk 7 o — v ORDI 0.20LL D497 0 — v %2 Fig 4R Lz, #7 v — ¥ ORDIIZ0.000~2.000
FTIAVEBTHOMLTEY, RDIDOSRAES, 7hA< v OABKEEIBD TEHVERE L - /2,
7H =y ® RDIF0.000~1.984 KOS HIET, Zomic 3k 7 a<y (0.000) iKY ah b
6 70— rhHBKME, 797D TEVRE7 —143 (1.984) »HEBEH SN, 702y d RDIIZ
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Fig.14 &HitE 2 o — > ol (RDD
Resin duct index of resistance clone
RDI 0.200LL ED492 v — v %2 KR

Fourty nine clone with resin duct index above 0.2 was figured

1.404~2.000£% 7 o — v & bEWEZR LD RDUED O3B HWISHER 7 —50 72 o < v it X5
&h, /NEZ —240RDIZ T <Y ONHERICA %,

SEBSNIRDIZFN SV DT e Hik T MELRS LIBE0 s o — v OHBEER, T~
v & (0.00~0.250059.2%, 71 7 A B (0.250~0.750) 12.1%, 74 =& (0.750~1.250) 6.5%,
74 7ok (1.250~1.750) 7.4%, 7 a=vi (1.750~ 2.000) 14.8% &0, 74 7 oMo RLBEE
TP RRACED - 720

#%7o—rvo RDIEZOMEANDEREREDHEZREFig. 16IR L, TDOFER, 7Ha<y, sua<wy
ORDUE DRI IFEERANNS R0, ZOoPEEREVENTH D, RDIEEERZEOMICIE
WIEDBAFRMHED St THEEINSY, IHH S O#L LFEIBE/L Sy — &R Uchs, SPEEHINE
DEVPOYFEE L OBIROE L SNOTHRIRFEET 5, —H4, 70— v ORKE, §IERE £Fo
ta, YIEREOE, HILOIEEOAREEI>\WTro<wy 5, 74704, 74 <=vHM3, 747
AR2, TARY lRZzhEhAEESR, £OVIEEABRSEMEE L TREX S Lz, £ 0/
By#=vidl.00 (HH7 —49h237 o — 2 )~4.80 (KEi7 —143), 7 v < v4.000UME 27 —24)~5.00
(BRI 7 —50) &7y, BHUWES o — v EERORRENXS &E—B L1, 72, 70— v OYHEFMIE L
RDIDRICE r=0.853& A &1 s W HBABALR 2338 5 hidiE OBAfR T3 IE—H 3 B MIA & 5 - 72,

HERECOLTE, $HERRIMBICLZHELEZREBED SNLEL /o HREEZT A <Y AHIL
7oy KBS LV HEHNEAMERL, FRELRDIOMIC r=0.875& A EICEWHBRED
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Resin duct index and their standard deviation of Resistance clone

BOSNTEHD, HEOPRFIMESINZTOBCRHATELS, UL, PICB3ABRNSEETT 1
/ARO[ Lt b ODESIHINCT 2 LT A2 v RGN SN B 1 EDBUNENS B 2 &h 5,
MR D HE I I E DR AR SLETSH 5,
22T, &7 o0—vORDIEHWTT A= Y8 (RDI 0.000~ 0.500), 74 7 =2# (0.500~ 1.500),
7 o=y R (1.500~2.000) ©3ETKSL, TIABMSEY S L TTablelbicR L,
RDIPORT, 7A=vOhTcr o yRIcXaEn 5 b O Ma 7 —143 (RDI 1.984) , K% 7 —
142 (1.739) , &M 7 —93(1.662), K47 —137 (1.549), f&E®/i 7 —21 (1.527), {HHi—66 (1.518)
D67 v—rThHD, HoOABRFEOFEEFHMBEIANS T — 13752 WT s o< v BOMEE %R LT,
—H, 2oL TARVEIIKASNEEDNEY 2401 7 a—-rTHot, £, TIiEdH
Jrhgrsu—vOFETE (I00KE) HoRTLTH= vOER»SANTED, WFhbs o<y O
FRICH B FHICHBT 7T — 143BBANICRTOHE LS 702V ilifV b DL LTl THEL X2 i
WEillbn s,

2) #EMORA

CNETOERBRE TR 7oy &b 7 h <y EVIERRME AR L BBV,
BIMBEERRCB I 27 A~V L7 oV OERETHRS AL LD KK IC &L 2 BEIERED X
BAERLEYY, fE->T7 oy OEBMELNLVT » 7T EHEO—D2IT A<y Of - TV 3 EHHE
270XV RDRABIENELSNS, TBHOLREBI /o=y RTHRIME T A=Y REVS T
1/ 32 vORETH %, TablelbitRUick 5 ICBERHIORERIFAL 7 0 — v HBRIC X 2 REE A&



Table 15. BilgETEH %R L 7oBITEX S

Classification of species by Resin duct index

T oA v v ® 7T A4 7 o B 7 o = v B

|
P.densiflora P.densi-thunbergii P.thunbergii =
— |
su—v wilE BATER AR so—vE Bile  BMER A4 su—-vg ®ils  BER A ra—-v% Bils  BER A
EE Eiad EIEE pi: EEH piaid PI=E{=E51 Tote
Name of RDI Flowering Name of RDI  Flowering Name of RDI Flowering Name of RDI  Flowering
clones date  Form | clones date  Form clones date Form clones date  Form
Matsusima(d)58 0.000 4.28 1.00 Oita(d)204 0.069 4.26 1.40 Kurume(d)79 0.629 4.24 1.00 Bizen(d)66 15618 4.18 4.80
Nankoku(d)5 0.000 4.28 1.20 Takamatsu(d)l  0.074 4.28 1.80 Bizen(d)137 0.599 4.22 3.20 Bizen(d)21 1.527 4.23  3.40
Tanabe(d)52 0.000 428 1.20 Saganoseki(d)165 0.075 1.00 Matsushima(d)70 0.748 1.67 Oita(d)137 1549 426 120
Mabi(d)70 0.000 4.26 1.60 | Saganoseki(d)126 0.078 4.28  1.20 Saganoseki(d)134 0.809 1.80 Saganoseki(d)93 1.662 4.20 4.60
Kumamoto(d)16 0.000 4.24 1.00 Saijo(d)8 0.079 1.40 Kasaoka(d)178 0.970 4.22 2.80 Oita(d)142 1.739 4.18 340 '
Akasaka(d)88 0.000 1.50 Uwajima(d)39 0.080 4.25 1.40 Hondo(d)1 0.993 1.67 Yasu(t)37 1.852 5.00 !
Okayama(d)88 0.003 4.30 2.50 Akasaka(d)163 0.084 4.26 1.60 Bizen(d) 140 1.046 4.23 1.76 Tosashimizu(t)63 1.887 5.00 :
Uwajima(d)18  0.003 4.28  1.00 Anan(d)34 0.084 2.50 Kunimi(d)53 1.098 4.27 1.00 Obama(t)30 1.920 5.00
Saganoseki(d)113 0.005 4.26  2.00 Kunimi(d)17 0.088 1.00 Oita(d)167 1.110 1.25 Namikata(t)37 1.947 418 5.00 3
Souja(d)39 0.008 4.24  2.00 Sanyou(d)6 0.094 4.26 1.20 [ Konkou(d)25 1.176 4.22 2.80 Ei(t)425 1.947 418 5.00 <
Susaki(d)32 0.011 4.28 1.40 Kurume(d)18 0.101 1.20 Kurume(d)78 1.283 4.23 1.40 Tanabe(t)54 1,956 4,16 5.00 :ﬂ]ﬂ'
Oita(d)168 0.011 424 1.00 Okayama(d)85 0.104 4.26 1.60 Saganoseki(d)108 1.319 4.22 2.00 Oseto(t)12 1.965 4.18 5.00 =
Dazaifu(d)4 0.012 4.25 1.00 Arita(d)49 0.106 4.22 1.00 Obama(t)24 1.404 4.20 4.00 Namikata(t)73 1.969 420 5.00 i
Anan(d)55 0.012 4.22 2.60 Akasaka(d)216 0.111  4.30 1.40 Yoshida(t)2 1.976  4.15 5.00 ,
Niihama(d)7 0.013 4.24 1.40 Yuki(d)25 0.118 4.27 2.40 13clons Sendai(t)290 1.976 5.00 N
Okayama(d)82 0.016 426 1.80 Kunimi(d)31 0.133 1.50 Bizen(d)143 1.984 4.16 4.50 &
Oita(d)198 0.017 5.02 1.40 Mabi(d)58 0.147 4.24 2.25 Shima(t)64 1.985 419 5.00 _E‘li
Oita(d)203 0.017 4.26 1.00 Uwajima(d)50 0.149 1.20 Mitoyo(t)103 1.985 5.00 W
Konkou(d)13 0.018 4.24 1.40 Kumayama(d)25 0.158 4.28 2.40 Misaki(t)90 1.987 418 5.00 ta
Kurume(d)144 0.020 4.26 1.20 Nobeoka(d)219 0.185 4.26 1.60 Oita(t)8 1.993 4.18 5.00 2
Akasaka(d)179  0.021 2.00 Saganoseki(d)132 0.187 4.24 1.00 Tsuyazaki(t)50 2.000 5.00 oF
Ariake(d)7 0.022 4.28 1.00 Susaki(d)31 0210 4.26 1.80 W
Kumayama(d)1190.023 2.00 Niihama(d)10 0.213 4.30 1.00 21 clons =
Okayama(d)132 0.024 4.24 1.00 Kasaoka(d)124  0.215 420  3.40 :1.‘,
Saganoseki(d)162 0.024 1.00 Saganoseki(d)90 0222 4.24 1.20 =
Bizen(d) 150 0.026 4.23 1.80 Oita(d)269 0237 4.22 2.00
Uwajima(d)21 0.028 4.27 1.60 Oita(d)111 0.270  5.05 1.00 Note
Hime;ji(d)232 0.029 426 1.60 Tara(d)122 0.301 4.28 1.00 Form was indicated the index 1 to 5 cousidering the stem bark type,
Oita(d)173 0.033 4.28 1.00 Kibi(d)77 0.333 4.20 1.40 needle shape, winter bud color, juvenile cone shape and male flower
Oita(d)186 0.033 4.24  1.00 Kamogata(d)29 0.382 2.40 shape.
Susaki(d)27 0.040 4.26 1.60 Kurume(d)142 0418 4.28 1.20
Bizen(d)40 0.041 426 1.75 Oita(d)166 0433 4.28 1.40
Kumamoto(d)63 0.048 1.00 Saganoscki(d)118 0433 4.26  1.80
Kurume(d)118 0.053 1.00 Nisyou(d)35 0.438 4.26 1.00
Saganoseki(d)117 0.054 4.26  2.00 Kurume(d)29 0.466 4.26 1.20
Kumayama(d)39 0.055 4.28  2.40 Saganoseki(d)84 0.469 4.26 1.20
Miyajima(d)54  0.056 4.23  1.00
Saganoseki(d)170 0.059 4.28 1.75 T4 clons
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ETAHALENH B, NSO BEARTEREOT 1/ 3=y THVIRNHLZED LI E2RELTH D,
Ft, BEOVPBBIN K70 YXTARYOALLBEOREICB VW T E VIR EED 2 C
LI ED SHREORM AR E V. 72720, 7o —voMEE ZOFHEOSEMBENER > T
BOABFNEROME 0, IO ERBLUTEES ORBOBEEL Z ) S HRREE O, K&
CiEhiE & T,

BEEAEREEMBHTRIUCBO RS/ o v RO D9, TATYR4, Th=Y 2 DGHETLS
B 2R OB ERIL 7o COEFNICEET 2 RILSTOREICINITT A< V65%, 7 0<v30%, 7
17375 BORKKTH 5,

BEHIEREY 1 X AABNABEECHE L, YEHYOLETISHEDORDIZHAE L fo, ML
BT 20 T, KREoBLAFoBTHY, i, KX L TREEITL, Ih oD
MERRAERRE L 7o, BRARRHE, ARG, HAR L RIKTHEROBELR U HIETH %,

RO % Tablel6 i, Table 16. EREEEOTE
B osEY - EEBRRO Chracters of seed source tree for distinction
SEEATablelTic, & 5ic% P.thunbergii from P.densiflora
h o DORERR % Tablel8ic 825 §aEmy o
— . R oRER &S B Needle form ZHE 4 RDI
AT Phenotypes Tree Bark —————— Colors of Spine of
AL TCHELIL /o< No. color Intension Length bud ovuliferous

scale

YRIRRHERDIE K —H L
P, T h =y R O VA% 6 BRE = k wEKe 2HEL 197

P.thunbergii Black Hard Long Brown gray Little
W7oy Ho2icidWwRDI type 7 ” ” ” ” i3 2.00
. Nothing
1@%75—;_?’3@%)3’3’)7,‘:0 8 ” ” ” ” ” 1.92

138> 51, 690 1A D FE A
10 ” H th RE & DED 1.9

EHBE o, Tho xR Middle Middle Light gray Little
=L O A [ s 4 = 13 ” B E ” Fiig 1.90
C L REEOIMRIECT Hard Long Nothing
X5d b &, 7 o<y BRIk 14 ” ” ” ” ” 1.86
S vy REEHTTIY, . , . , by 17
T H < WD 53T Little
23 ” ” ” ” ” 2.00
v S fl (455 % & o i S B 14 42
%b)%n%n é: IE]EEEH"[% L, 24 ” ” ” ” ” 2.00
teo Eiz, THYRNLS  ThevE 1 LET T /Y ” FEE HY 083
. . T P.densiflora Dark blown Soft Red blown Some
BeRXT7Hh<yROMEKD type 1 ” L 15 ” LEY 112
HEE L foo Short Little
) , 20 ” BX as} ” FH 187
i, BREHEEREORR, Hard  Middle Some
EERET YT >R N T v
Soft Short
>/ e vR>OIRLEY,
- . . ThHTY 9 j‘ﬁ*%@ ” ” ” ” 0.00
TN RE P 2R P.densiflora Red blown

26 ” ” ” ” ” 0.00
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Table 17.
Classification of mother trees and seedlings

B ofiRER & EAERAICE T 508

(%)
segregation(%)

K4 oX S (ZFOBRTHR)

O RER Phenotypes of seedlings (classifyed by winter
THLDOTH %, Phenotypes bud color)
L, hliiRd 7 o<y A so=vHR HHFKE THIIVR
3 B No. of  P.thunbergii Middle P .densiflora
ROEREL D EVEERL trees type type type
= C 2 O TR —
Roibb, Bty - PR 1166 901 (77.3) 242 (208) 23 ( 19)
KBELTH, 7oy kU EN P.thunbergii type
7THevE 524 13 (25) 221 (42.2) 290 (55.3)
W 7 — FE O HARSHE P.densiflora type
» . . 24k 1,690 914 (54.1) 463 (27.4) 313 (18.5)
MO Om EABRFETE Total
o 124 " . Th=Y 310 - - 310 (100 )
bo o> THABRRORENX Pdensifiora

SEITV, ILEHERE T 5 <
v R EEER R~ o
vy REERT EEVIMER
T b UREE 18 B,

I R RE D& B

1 MR OEREY Y DEE
MR R S B SARIIERES N S &
TOR, MiEhsEtoEkici, ATEER
LBV TEEER- LlivHwoNns, THLK
FERTS AR E 2 HENITIT> TV 2 DRILM
TRIEAMHE EREWE), RKEZKHES
O 2EFTH B, L L, BilMERBoBE s
KLt Eh oS EFTOABERTIMIGTEL L
RBLEE > THBY, SETEKNEAEEEG R
HAOED STV S, FES IR0 E TOHELLM,
ARSI UK c B 2 KDL R
B (10f8F74.86ha) » SHFES N AEIUHERT ©
HERERE LA, 2hick 2 LEBIOEH

Table 18. BIHERIBIEAERROEERERSR

Result of inoculation test of seedlings

BEoREE EERROKS ek AfE
Phenotype of class of sound survival
mother tree seedling rate rate
suwvy®B  sowvEk 18.7 46.2
P.thunbergii P.thunbergii type
type MR 29.7 54.1
Middle type
ThTvHR 82.7 100
P.densiflora type
ThTVE  so<=vH 30.7 53.8
P.densiflora P.thunbergii type
type o % 38.1 57.5
Middle type
ThevH 79.4 94.5
P.densiflora type
£ *h  su=evF 19.0 46.3
Total P.thunbergii type
HmoR R 33.7 55.7
Middle type
THATYHR 79.5 94.9
P.densiflora type
ThHRY ThTYR 57.7 80.3

P.densiflora P.densiflora type

(19974F) w7 A < VIEWMEHSK 7304, 2 o< v#S.67iAK, AHI0.9AARELHEEES N, RITF T
HEFRGE LGS, EERI0%E LTOR LT 6ARDEIMER S RAE N,

TEMIERS 12%919ha (4, 0004 ha) & 15 252%47.48%

INTEMRZS
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KEEHMALS TR 19905 SIEFUERN O/ FEA ER L Th Y, REHA TR L kO
FHABNHL, ATEERETESIE > AR UNSHICRMtL TV 5, BERSWHGER OHRHR
HRER OB E L TE Y, FTETEIMRAOEE ST, FERIOTAROREAE L RAATWS,

BRI 1c & B SIEBIMRT 0L IR 5102290 (13, 000448 OFF5IR160.5ABMKETHY, &
OREBIELICEIOABBETH L EWMEL TV D, & SICHERIC X > TR BEEED RS DR
FHRAEAVEREMRECEESVEBAESEONS ZEh OFENCTH>BARBEToMRKIC> VW TR K
TELENSHBELTV S,

2 BREMOEVICLIBRERR

HEMNCHRFIMEE A AET 2156, BIERPEERRS v P ERL, BERIMECRRIRIUHR
bBbAADT L, BURRIC L » THAE NG, 1900FICKE, fitt, METOIREMT, HLEL
7 VIR R RS RO CATERRELZTV, RERICH I 2HEROEEIC>LWTHRE L7,

PR LB FRIEBS CRE, 3T LAEHESREMTEN L O THEMICZIZZHE—
EEZOND, HREHE bR “BEY 205, 000885 HRE L 7o, [AEOTREMNIIERKRA
¥ TORYRIR351120.6~28.9°C, KE20.7~29.5°C, PiAE22.6~30.2°CThH b, MKRIEER
40H £ THMIZT6mm, KH 291mm, FERE 258mmTH 5,

HRERHIAN DR TR 7V — 7O ARE TablelR Lz, FERERBHEH > KESHAE > OIE
Lish, BBREME SIMPHFRBE L, BE Y BMEVHEE L - 70, FREARE AV REME O
BRI 5H — PR A EAr=0.53, 4ii— K&r=0.70, FAGE—-RKEr=054TH v, VIR LHFEL
FIBEREE MRS Sh, BREICE 387 0 — vy OELRIBIBIE—HT 2EMHAShi,

Table 19. 3REHICB T 2 BERERZR

Result of inoculation test at three test field

ER KEH  EEA B OE
Family No. of No. of Test filed
group family inoculation

itk R¥E B a2s)
Kikuchi Amakusa Breed. Inst. Averag

[ EA 3 1,072 68.3 65.9 494 62.9
Local variety
—IREWEH 15 5,376 70.6 68.7 65.9 68.8

Family of passed
in first test

i £ 8 3,967 79.6 79.0 66.5 76.1

Resistance famiy

it () 26 10,395 (7142) (1.1 (64.4) (71.0)
Total( Average)
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3 EEROEFROENMKE

PR SHEPES N A ERIZEBEMICHEE NS LT - TL A BRIEHIM R R OB T R
POBERFEREICL - TRREEPRKEC LR BIEKIIMEIBET 2 TIRE-> TV WRIRT
b5, EEXFOWHMSHAS N, REHOKBEREROMBGSEHEIN S F THHOHISEENIC
HERBEORFHAM VL ALYROEEZ 2EBREROBEFHITNMTIEDOX 7 — ) = v 7
TN TVEEDERROBIMREDPL O EHE-TVLE LD E FHEIN S, - TIh S ikt
BOTHRREDEAMERICBENTHVIRN 2R ETE 3 LfENE 3, WNBREEcREBOE
IGYER L2 7212131990, 19924F DMEE, /BB N O AR du il H i i< Bithd ISR BR % 3% 1 7o,
[lakBRith o & (HEHMEICBIT 2 F - s @ KB SN 0D, GO S BIRE R & — O HH
BonTnd'Y,

BRREKLDZR7 ) = J3PBDOHMEMNEDL S5, 2ITRZED FAERT,

~URME YA T O SR 2 RERHC U 7o 30l & R 0 AR SEMY T 4 20N b e » THBERE L -
KRR TH B, 9, 1| BIH OBERMREIZ198TH I HA 1 A2 05, 000684 5:HE L, 2 1ol H 3R 0 EHE
THEE - IICHE 1 K020, 0008/ L /e, MEE bRNERHK, EBI/EFE T TLMMET
H0, HEEFEFOHKICITV, FHEZTable20itm L1,

CORERTE 2 B0 OHBIEEOHIRO 4 fETh Y, RERMHEEL L TRELVIRETS > iz bbb
DOFRMRR, ARIMERES 1 BHOREICENT2LHOE I BEWAEFEREZY, Bohi
BHNRHBRRD S i,

WEERE OB, HERYPHEL TOR LS HFRIEA L OME b & 2 DO BABR AT > T
Hehdre, TORBREIEATIEILTEE LA 13EAD SEFREL TEE L 2 FAHAE 1980 ICAT
HRREZTr, AZR-HARZEML, 1981F (31F4)~1984 (6 fF4) fE0 b AR %17 -
Too T D% SERTHEFEEZ ML, 19924 (144 ICHEHEEL/C LD TH S, HIAR 1 AN 0 BREEEK
MNOHEFRIE Table2lT/R L, £ S SIS K D IS Tk U 7 B i 3 HERE 5 %0 0510, 000~
50, 00088 (1980~19824F) TEWEMFREILD, $1, FLEB G DL -7, L LEI98ED 150, 000
SRR CRAGFENSD IS DL F LI, 200, 0008EHRME L 7o B1984F oA FERIG S <, ThIHiE o Rk
RG> S EITERL TV EEZ Shfc, 8HEZ D992 FIEE400, 000SHHRE L 7205120 H 238 L
1ETIR, DT 5 ARDINE (EHRT3.T%) ZRDIITT XL,

199213 SN E TRRIE L TOBIR 7 0 — Y IR 3 ERNO < v RN B W& & -
bbb 5T LeBWEREE R L2 &3, BERKOBIMS AL OEVWI L ERT O
EEZLOND, UL, EREROI50, 0008F CHEFENSBICET LA oz~ = v 7 Lk
P TH > THMIFICKBEOMBISEA LGS RRIBIC KB LI EE2RETEHDTH B, /-
THMBE BB EOHMIC T 2A 1, <Y/ <538 1+ ) OEPBRBERT 3 - BT EREEH
ROEARCERTHE LD, ThOoORMHEEBRREL CESE-LODEAVIEDRESSLET
HbBo T1o, BB Y/ 28 5h IF)OBREETZEAMNE LEOHNETH B,
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Table 20. 1 M#HEERER OIRIAT OIEDLNE

Resistance of seedlings after inoculation test

Name of families Test year

1987(First test) 1988(Second test)
COMH (rawy) BB (Thwv) BEK RYR EGR BEE RYR EGR

Mother Father No.of  sound survival No.of sound survival
(P.thunbergii) (P.densiflora) test rate rate test rate rate

B B 45xF 07 30 86.7% 100.0% 30 76.7% 96.7%

Saga 45 Hiji 107

e B A5 X PHFEIR 102 45 51.7 93.3 40 70.0 97.5

Saga 45 Nisimorokatal(2

fE 29xH H107 108 78.7 80.6 7 92.2  100.0

Okagaki 29 Hiji 107

W B 28X H 107 9 100.0 100.0 9 88.9  100.0

Yutoku 28  Hiji 107

K £ 1TXH  HI07 15 86.7 100.0 15 73.3 86.7

Ozai 17 Hiji 107

* K 227 - 45 HIH107 6 100.0 100.0 6 83.3  100.0
Oita(t) 45 Hij 107
* K 427 - 56X H H107 18 88.9 100.0 18 88.9 100.0
Oita(t) 56 Hiji 107
* BRI 7 -158 X [1 H107 6 100.0 100.0 5 80.0  100.0
Tsuyazaki(t)158 Hiji 107
RIEAR S R (231 77.6 92.4 (200) 830  98.0
Average of crossed seedlings
of candidate
B 1l xg 107 13 84.6 100.0 11 81.8 100.0
Kimotsukill Hiji 107
B B 11 xX{Ei#EEL02 49 32.1 51.0 24 66.7  100.0
Kimotsukill  Nisimorokatal02
JIl A 39 xXH H107 117 60.7 66.7 75 88.0  100.0
Kawanabe 39 Hiji 107
2 39 xpEEE102 61 16.4 49.2 23 60.9 100.0
Kawanabe 39  Nisimorokatal(02
RS MK R (240) 45.0 60.8 (133) 789 100.0
Average of crossed seedlings
of plus trees
£ B 45 BAREZH 293 37.5 46.8 103 55.3 89.3
Saga 45 Open pollination
i S -2 A N 122 19.7 28.7 27 48.1 96.3
Kimotukill Open pollination
M o239 - 450 8.4 12.7 50 30.0 92.0
Kawanabe39 Open pollination
IR ARSI E R (865) 19.9 26.5 (180) 46.1 911

Average of open pollination
seedlings of plus tree

* NG TR E TR ER A

* The clons passed first inoculation test
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Table 21. I HINISKROMERERIC & 5 BLRR CEFROHER
Frequency of survival and sound rate of
thirteen family at Mt.Tatsuta

B Wi R EEH e 4fER "%
Age No.of Nematode No. of Sound Survival
Test year Inoculated Tested rate rate Note
1980 2 10,000 1,680 30.8 69.9 BHRRE
Tested at nursery
1981 3 10,000 478 80.8 81.0 HHIRE
Tested at field spot
1982 4 50,000 383 95.3 100.0 ”
Tested at field spot
1983 5 150,000 383 20.9 23.2 ”
Tested at field spot
1984 6 200,000 83 75.5 85.5 ”
. Tested at field spot
1989 11 THEERIL
. Thinning
1992 14 400,000 19 73.7 73.7 ”
Thinning

HERIIRE TH T, S NBE]

Inoculation test is done at the late of july,
Nematode used is line of "Shimabara”.
1992 DRERIIEF12A 4 BHIE

The result of 1992 is till,4,December
HIIRRE, BIHIMOE & & WNB RSN

Inoculation at nursery and field spot was carried out at Kyushu Inst.

vids b U I

IHETORHEANFICB O TR Y 0 — v OBMSKRAZICHOMIZH > TV B, SBRRBELOXR
BREBICBLTE SKFARMEITOR 30 EEI LN, SBRARTNZAEZLHEEIKROL DI
bOMH 2B, FTEHM I/ 0— v DI m= YIS OT MBS RE LTH Y, MEIE 5 O R
HORMTHENELZ LS TFEIND I D o8BS LETH D, i, 7oy Diktton
LDV THARELRETHY, THZV EOKBIC X 2B OEALSBBE LS, THICBE#ELT
EHMEOBIZRAOMIA S BN 545, THITid B I Lt v 18 EMERBURTTME O (LR BN O 534 b B
HTITOLENH B,

S SIIEPMREE OV S Bt N B, Boh(ERSATOEABET LR hEERKOHY
BEE SNV, FioBREOWERMOBHROLES, D - MIE MR OBAE L FTRINS, -
THIAREP TEMYID B 5 5 BIIBBIVERH OB 21T O SHRNL H kA E T 208X & 0, &
PERETE OBMARVE, BEMEBRIC O W T ORI L TR S,

B, RERRICHBRRIC B 28I o — v Oft -BERER LSS B L AT E
#Y, EE #HELTIIKFETH 5.
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Appendix Table
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Characters of Resistance clones ( Clone bank at Kyushu Regional Breeding office )

Tosashimizu(t)-63

3323 HIEH: A KR M 7 o - v ORERRE
Growth Flower Seed Index of familys Discrimination point of species
sa-—vH bearing production resistance
Clone names — —_— - . _ -
HETE HETE KERE OBREE | 1990 1991 1992 | Rt HEER  XIFE RREM HER PRE BEERK
Female Male Cone Cone Bark Needle Winter Cone Length Mid-diameter RDI
yield weight color  type bud type of needle of needle
1d&E B 7-64 B A C D B -1.6 5 5 5 5 15.9 1.00 1.985
Shima (1)-64
2 BEIR 7- 50 B D C D A -2.7 5 5 5 5 15.5 1.01 2.000
Tsuyazaki(t)-50
3/ k-2 A C C D B -2.2 4 4 4 4 16.0 0.78 1.404
Obama(t)- 24
4/ | o7- 30 A D D D D 5 5 5 13.8 0.96 1.920
Obama(t)- 30
5 K#iE 7- 12 B C D C C -0.6 5 5 5 13.4 0.91 1.965
Oseto(t)-12
6K 4+ 7- 8 B A D B D -1.1 5 5 5 16.2 0.97 1.993
Oita (t)- 8
7N A 7-290 B D D * B C -0.1 5 5 5 12.5 0.98 1.976
Sendai(t)-290
8 %A fE 7425 A C D B D 0.2 5 5 5 14.9 0.97 1.947
Ei (t)-425
9= & 7-103 C D D C A 5 5 5 5 15.6 1.23 1.985
Mitoyo(t)-103
10 = & 2- 90 B B C D D 5 5 5 5 16.1 1.07 1.987
Misaki(t)-90 !
11sE H77- 2 B D D * D D 5 5 5 15.7 1.07 1.976
Yoshida(t)-2 \
12 H 7-37 B D D C D 5 5 5 15.6 0.96 1.947
Namikata(t)-37 l ‘
138 K 7-73 B ‘ C B A C -8.2 5 5 5 15.6 1.00 1.969
Namikata(t)-73
14 & H 3T B ' D * D | D D 1 5 5 5 143 087  1.852
Yasu (t)-37 ! \ 4‘
15 T4k 7 -63 C l D * C D D i 5 5 5 16.5 1.07 1.887
| |

4084

DM — 5 2 2B ENYW

118



16 H &4 7- 54
Tnabe(t)-54

17 KFEWN 7- 4
Dazaifu(d)-4

18 ABAK 7- 18
Kurume(d)-18

19 A¥K 7- 29
Kurume(d)-29

20 AEK 7- 78
Kurume(d)-78

21 AEXK 7- 19
Kurume(d)-79

22 A®K 7-118
Kurume(d)-118

23 AEK 7-142
Kurume(d)-142

24 AKX 7-144
Kurume(d)-144

25 FH H 7-49
Arita(d)-49

26 Kk R 7-122
Tara(d)-122

27 R 7-17
Kunimi(d)-17

28 B 7-31
Kunimi(d)-31

29 R 7-53
Kunimi(d)-53

30 B8 K 7- 16
Kumamoto(d)-16

31 #& A& 7- 63
Kumamoto(d)-63

B2 AR BT
Hondo(d)-1

3 M B 7-58
Matsushima(d)-58

MM BT
Matsushima(d)-70

3B KH 7T
Ariake(d)-7

e - - e v o > > W

>

> > W

oe]

o 9 w o o» » U @w » » @

g > » U »

v

0.1

0.1

0.0

0.0

0.0

0.0

0.0

-0.1

0.2

0.0

0.2

0.2

-0.1

0.0

0.1

-0.3

-0.1

-0.2

-0.2

-0.3

-0.2

-0.4

-0.2

-0.4

-0.1

-0.2

-0.1

-1.8

-4.0

-1.6

-3.8

-3.9

-3.1

-3.9

-2.9

-5.0

-1.4

-5.8

-4.1

-3.5

-2.8

-0.3

-1.5

-3.9

-1.0

1.956

0.012

0.101

0.466

1.283

0.529

0.053

0.418

0.020

0.106

0.301

0.088

0.133

1.098

0.000

0.048

0.993

0.000

0.748

0.022
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36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

A 4y T-ll1
Oita(d)-111

X 4y T-137
Oita(d)-137

X 4 T-142
Oita(d)-142

K 4 T-166
Oita(d)-166

K 4 T7-167
Oita(d)-167

K 4 7-168
Oita(d)-168

K 4 7-173
Oita(d)-173

K 4y T-186
Oita(d)-186

K 4 7-198
Oita(d)-198

K 4 7-203
Oita(d)-203

K 4y 7-204
Oita(d)-204

K 4 7-269
Oita(d)-269
#EB 7- 84
Saganoseki(d)-84
2B 7- 90
Saganoseki(d)-90
EEBY 7- 93
Saganoseki(d)-93
RS 7-108
Saganoseki(d)-108
R 7-113
Saganoseki(d)-113
B 7117
Saganoseki(d)-117
#EB 7-118
Saganoseki(d)-118
#EBE 7-126
Saganoseki(d)-126
#HEB 7-132
Saganoseki(d)-132
ER 7-134
Saganoseki(d)-134

+A

> o> W

s}

o}

>

L e

(o]

= o> W

o]

0.1

0.0

0.1

0.2

0.0

0.2

0.0

0.1

0.1

0.0

-0.1

0.1

0.2

0.0

0.0

0.0

0.1

-0.1

0.0

-0.2

-0.4

-0.3

-0.4

-0.3

-0.3

-0.4

-0.3

-0.2

-0.1

-0.1

-0.2

-0.3

-0.4

-0.4

-2.6

-1.9

-1.3

-0.8

-4.1

-1.6

-2.2

-4.9

-2.7

-4.4

-5.6

-3.4

-4.1

-3.6

-2.4

-0.8

2.0

-2.6

-2.5

-3.0

0.270

1.549

1.739

0.433

1.110

0.011

0.033

0.033

0.017

0.017

0.059

0.237

0.469

0.222

1.662

1.319

0.005

0.054

0.433

0.078

0.187

0.809

LN — 5 2 aBEN W

E1TE



58 {iERE 7-162
Saganoseki(d)-162

59 fHRB 7-165
Saganoseki(d)-165

60 #£HBE 7-170
Saganoseki(d)-170

61 && fF 7-219
Nobeoka(d)-219

62 B I 7- 25
Yuki(d)-25

63 fo] B 7- 34
Anan(d)-34

64 Po] PE T- 55
Anan(d)-55

65 m & T- |1
Takamatsu(d)-1

66 /5 & 7- 8
Saijyou(d)-8

67 FEE T7- 7
Niihama(d)-7
68 FriEiz 7- 10

Niithama(d)-10
69 FFIE T- 18
Uwajima(d)-18
70 FME 7- 21
Uwajima(d)-21
1 FRE 7- 39
Uwajima(d)-39
72 FFE 7- 50
Uwajima(d)-50
73 7- 5
Nankoku(d)-5
T4 R W T7- 27
Susaki(d)-27
75 A i 7- 31
Susaki(d)-31
76 ZH W T- 32
Susaki(d)-32
77 M B 7-232
Himeji(d)-232
78 H & T7- 52
Tanabe(d)-52
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0.59
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0.024

0.075

0.059

0.185

0.118

0.084

0.012

0.074

0.079

0.013

0.213

0.003

0.028

0.080

0.149

0.000
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0.210

0.011

0.029
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99

B fif 7- 58
Mabi(d)-58

H O 7-70
Mabi(d)-70

K OR T- 88
Akasaka(d)-88
7* K 7-163
Akasaka(d)-163
W 7-179
Akasaka(d)-179
# K 7-216
Akasaka(d)-216
& #i 7- 21
Bizen(d)-21

& #1 7- 40
Bizen(d)-40

% B 7- 66
Bizen(d)-66

% ®i 7-137
Bizen(d)-137

& A1 7-140
Bizen(d)-140

& Hi 7-143
Bizen(d)-143

& W 7-150
Bizen(d)-150
oy 7- 82
Okayama(d)-82
fA L 7- 85
Okayama(d)-85
fg 1L 7- 88
Okayama(d)-88
ol 7- 132
Okayama(d)-132
% R o7-124
Kasaoka(d)-124
5% [ 7-178
Kasaoka(d)-178
£ ot 7- 13
Konkou(d)-13
& S 7-2
Konkou(d)-25
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1008 % 7- 29 B D C c B |
Kamogata(d)-29

101 #8 # 7-39 B B B A A
Soujya(d)-39

102 #& (L1 7- 25 C A A B C
Kumayama(d)-25

103 B¢ o 7- 39 C A A B C 0.0
Kumayama(d)-39

104 B WL 7-119 C D C D B
Kumayama(d)-119

105 B 7- 54 B D B C A
Miyajima(d)-54

106 & 7- 71 C A C A B
Kibi(d)-77

1071 B 7- 6 C B B C B
Sanyou(d)-6

108 @ 4 7- 35 C C C D D
Hinasc(d)-35 (
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0.333

0.093
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Evaluation Method
B A="EEE + EEERAD L B=FAE + OfEERE, C= POl —MHEREZUT
Growth : A>m+ ¢, m+ 0<B>m-0,C<m-0
EILH, ETAEY . 20— v 24858, BNeA»S 4, 3, 2, 1 THE
Flower bearing, Production of seed: Characters of all clone was divided into four

categories 4 as good to 1 as not so good

FRIEGME . 7— = v E2HRICLTRD B
Resistance of family: It was evaluated based on the value of P.taeda as control
MEZ 0, SHEERY, K3, AR . 7 A< v R0 o7 ooV RITE BREEICAHREL, 1 ~5 THH
Bark color,Needle type, Winter bud coler, Cone type: Characters of all clone was
divided into five categories P.densiflora type(l) to P.thunbergii(5) type
$HEER ¢ 3 0 $tEOHRE DY
Length of needle : Average of mid-diameter about thirty needles
g EER - & ORic & - TRDIE

Resin duct index : Value by expression of Hirayoshi”

* : CNETEHEEORIP /70—

Non flowering until now
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Resistance breeding to the Pine Wood Nematode in Kyushu district.

—Progress of study after selection of the resistance clones—

Tadao Toba, Masahiro TAJiMA., Keiji NISHIMURA,
and Hirooki TAKEUCHI,

Summary

One hundred and eight resistance clones to pine wood nematode, 92 Japanese red
pine (P.densiflora) and 16 Japanese black pine (P.thunbergii), were decided finally in
1‘984 through the double inoculation test. The clones decided have been used in 34 seed or-
chards at 21 prefectures and seed production has already began. The resistance clones
have still indistinct characters such as with regard to flowerring, seed productivity or re-
sistance of offsprings, etc. If these indistinct characters are made clear, then the seed or-
chard management will progress efficiently hereafter. This article was summarized
using part of the data obtained from the clonal archives established at Kyushu Breeding
Office. Concerning the growth of both pine species, the black pine clone is superior to
the red pine clone, but the variation of tree height ranking among the red pine clones
was larger than that of the black pine clone. From the results, 40% of the red pine
clones and 80% of the black pine clones at 7 years old have to have their stems cut at
om above ground if the seed orchard is established by the ordinary method. Female
flower production of the red pine clone began early from 2 years old and all of the
clone have already produced the female flower at 4 years old, however the 80% of the
black pine clones, except f(;r 2 out of 16 clones, produced the female flower with diffi-
culty at 6 years old. But the amount of female flower of both species varied according
to the age and the clones, and an especially poor harvest was observed with the red
pine clone in the seventh year. Both of the annual variation and female flower productiv-
ity of the black pine clone are lower than those of the red pine clone and the female
flower production according to tree age has a tendency to increase gradually. On the
other hand, male flower production of the black pine clone was lower than that of the
red pine clone and it was suggested that the amount of pollen in the black pine clone
seems to be lacking in the seed orchard. Flowering habits of female and male are consid-
ered to be hereditary because the correlation coefficient of years for male and female
flower production was high were significant. The seed production of the black pine
clone was lower than that of the red pine clone and cone yields of the red pine clone

and the black pine clone were 85.7% and 70.0% respectively.
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Number of seed grain per cone of the red pinc clone and the black pine clone was 14.7
grains and 5.8 grains respectively and these values were low compared with the results
of general red pine or black pine. Because the correlation coefficients between the charac-
ters of cone weight, seed weight and number of seed per cone were high, an increase in
sced production should be expected by improvement of seed tree maintenance such as
pruning, thinning and fertilization. The potencial resistance of the red pine families to
the pine wood nematode was higher than that of the black pine families. Resistance of
families to the resistant clones was higher than that of non selected pine trees and dis-
tinct selection effects were recognized but reappearance of the family resistance uaried
over the by years and seemed to be more or less low.

The causes of this were considered to be circumstantial factors such as weather or
soil conditions except the resistance, so in order to reach a decision on the true resis-
tance of the pine families it is necessary to accumulate the annual data of the inocula-
tion test. Because the morphorogical characters such as resin duct index, winter bud
color of some of the red pine clone were similar to those of the black pine clone, the pos-
sibility of natural hybridization between both pine species if used it as red pine and the
improvement of current resistance if used it as black pine should be expected in the fu-
ture. From the results of annual inoculation test, it is safe for reforestation to be used
survival seedlings after inoculation until seeds will be produced from the sced orchard.
Continuous survey and study of the resistance clones is necessary because the resistance

clones have several unknown characters.



