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1 week J
2 weeks
3 weeks I
4 weeks ]
Length @ 500 1,000 1,500 2.000
o4 % o' B (e
of mycelia
Fig. 3 #17 = VRERHAORADERER

PR R
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b. BRE : 1 AQHEAICEY 2 BRERL « REICHY, ENENORBIC—EDE

WIEREEZ BHEY 28A Lo THHOERKE DX
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no~ny=ZBFEICHE S I AR

0~x=FEIRTE
HEEFEAE Table 1 WiRT o WMICE Y 3BT OREE S 398 & OMIC —Z DM D S
25, FEEOELHENMC4 EZRRR, BREELDIKELSHD, SHEDOH LI MC-21 IZFRER 100%
ERUBHESEL. HE-1 TRAOMEDH L OEKIIFRE, BRELLE, MC-21 RCDERT
BROEWNMEERL, #IC MC4 12 & S WHREERS - 7oo RE-T BAESFOH L MC-21 & MC-22
KOWCHEERZERLDDOTHD, 2HEEDICHORRREBIREL R Uico COMRP S IEHE

Table 1. 77 = v HIERE OSBEEIC X 5 REMLO 2R

Pathogenicity of various isolates of larch needle cast fungus (1971)
T nﬁlﬁﬁﬁ B X UHEEL K- el W pEo
~—— tems and places of Ratio of the infected Disease index
— - inoculation seedhngsrh (% _ HE TR
s e oo i - I~2) ‘(Eé-ﬂis)ﬁ iﬂil)ﬁ»f' - 1
foatorenr T Numsery Greet R Nursery Goet (e 11
MC- 4 (1954, 1 J% Yamagata) 18 \ 7 0.2 0.1
MC- 5 (1957, E41l; Mt Fuji) 55 0 69 0.7 1.0
MC- 8 (1958, Jtigii Hokkaido) ) 60 1.2 0.8
MC-11 (1958, Jt#@E Hokkaido) L8 20 ’ 1.1 0.2
MC-12 (1958, JL¥gi Hokkaido) [ 27 0.7 0.3
MC-15 (1958, E4ili Mt. Fuji) 3 80 0.5 1.1
MC-16 (1960, [l %! Yamanashi) f —5 80 —»] 1,2
MC-21 (1968, E-+ilj Mt Fuj) | 100 93 100 1.9 1.7 | 5.4
MC-22 (1968, AuiffiE Hokkaido) Y 93 93 | 0.3 L5 | 2.2

1) R 6 H30H, #E: 920, BEY EK 124
Inoculation : June 30, Record of result : September 2, Each plot is composed of 12 seedlings.

2) EE:7ALE, #E:8AIE, HEY: FX 15K
Inoculation : July 1, Record of result : August 9, Each plot is composed of 15 seedlings.

3) R : 8 HI6H, WA : 9 H10H, BN £K 40K
Inoculation : August 16, Record of result : September 10, Each plot is composed of 40 seedlings.

4) WHTE Disease index= (XD Lok (15 5)
Number of healthy (#¢), very slightly (»1), slightly (#2), moderately (#g), heavily (#4), and very
heavily (n#5) infected seedlings.

5) RELUFEREICK ORI

Data is excluded owing to the prevalence of gray mold, Botrytis cinerea.
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BADEVEKTH D, HEARORAEHKRE LTELEUNLLDENE S, COFERBERICK T, #
BRI DB A, & QI - WEEEARIET 5 O EIC k- THRABRIC X 280 o et oiR
B E NI,
3. BRI SRR CREESYR

RIROFEC R ECHENBEERLRTTH S 2 ERZE  OWEVPODICL 5 THLBICEN TN S, &
R E L TO RIS TORR - TRECE OBRICE D TRELW - TV AHENEL <, BWNBELHEL THRRA
ANTO2H0bH 4, BEE HARBGICE T 5 FRITTORK - ML - TORREMTEEEDS
T, AWORRENE L TAGRELERART C LREEO S 7 < Y HICHT AEABEERBRICE - Th
WETE 2. T CCHGRBRIICE i B R R & FERTREEE J1 4 7o oD BN T T & IR B &
OB B SR BN B O TERE T - 120

D s - Wi s T 5925

HEEARL & R SR 1R, 2 B0, 3AMD 3 R ARY, HMickOTIZ 1K B AR, HE
T2 MOERE SICHIEZ & Lic 1R AOART DD N 5 =y LEEMNAR Ui, BUAERERZ 19724 6
HA2TH&E8 A7 HICHY, FEOMRBEICH /oo PR MC-21 BHOBBR AL EER S5 1T
S UEREEK 2,000 mi QB ARIFREE & U, B 1A% 6 ml R EHERE U, BRIEOREZNEET
10485 2027 & UTHBKERE L, BEEERD HOHEBEIEFARALB I DASOKENE8BE2DPT
EUTee BB EHRY THERBEAZEKE T2 30R TN TEHABEEX EH UROE Uit BERD
o=y — PRI D DY T VR Y — Y THWERO B ROSE R OF LD SE R D TR
BEDFEATHN . HIICE 0 2 FERIR R O E I EE 18°C CEEBIERRRE 21°C) 5 587% 33°C (¥
ERERE 29°0) TREA LR 21°C~20°C WIKH - foo TBEENIL 26°C K ER 2R L, " g
RIRABE Uiz,

%

Table 2. 7 7 = VHICHT 2RAERICE LT3R BN DL
Length of time kept under moist condition for the inoculation test

with hyphal suspension on larch seedlings (1972)
\\\'»\\ ﬁﬁﬂﬁjﬁ B X U(Eggﬁ | 5 b 73 %— F{E I D
Items and length of] Ratio of infected seedlings Di N, 4
"~ time (%) Disease index
%?ée g} . S A R T O W I R N I R A 5
inoculation e 1 week | 2 weeks ‘ 3 weeks | 1 week | 2 weeks | 3 weeks
WY Nursery 70 86 ‘ 76 0.9 1.3 .3
H=E-12 Greenhouse-1 40 | 95 ‘ 70 0.6 | e | 11
R%E~T® Greenhouse-II 50 76 96 0.5 | 0.9 1.4
7 1)737‘% 6}32:75, .Jﬁﬁ 7ﬂ26D U:ﬁ «"Erl“ 652!& ) -

Inoculation : June 27, Record of result July 26, Each plot is composed of 65 seedlings.
2) EEREH, #ERED D KEL, B S 0K

Date of inoculation and record are same as 1), FEach plot is composed of 40 seedlings.
3) BE:SATH, WE: 9HSH, #A &K 40k

Inoculation : August 7, Record of result : September 5, Each plot is composed of 40 seedlings.
4) 50~¢— Table 1 &ZDHELERE,

See Table 1 and its foot note in page 50.
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Length of time kept under moist condition for the inoculation test

FERH, BRE, BRI

\ EC I Ratio of infected stocks (%)
e e e ;
L MC-21 MC-22 b i<t
Mhtos or L mm | 2mm | L w@ | 2EM | 1AM
inoculation \\\ 1 week 2 weeks 1 week 2 weeks 1 week
T33R-1006 0 5 0 0 0
T33R~-1013 0 10 0 ¢} 5
R® T34R-1031 0 30 0 20 0
T34R-1032 0 10 0 15 5
Y T36R-1071 0 10 0 0 0
= T36R~1075 5 0 5 0 0
Ky
8 T33R~1014 10 15 15 10 15
qé MR T35R~-1052 20 75 65 70 0
HiG -
T35R~1054 0 10 5 ¢} 0
T35R~-1020 100 100 100 100 55
5 QNIW-2 5 0 o 5 0
StiE  Control® 95 95 85 100 60
=z HE W Seedlings 100 ! 100 100 100 91

1D #E:6H1H, #A%E: 8 H29HB XU 9 B20H

2)

R B, MR - REEESM, S ¢ EERM:

3) fERICBIEMP OMEEER L DR

Table 4, B AW Ic BT 2 L BE O R WV

Influence of the different sources of inoculum to

=

A E B L OEBER

T~ Ttems and inocula EL R T Ratio of infected stocks
ﬁﬁﬂﬂ;\ B % #: % Hyphal suspension ﬁFﬁenﬁ
Materials for | wMca MC-22 | % & Controt | diseased

T33R-1006 3 0 3 3

T33R-1013 5 0 3 5

R T34R~1031 15 10 0 0

T34R-1032 5 8 5 3

1%% T36R-1071 5 0 0 3

= T36R-1075 3 3 0 3

AReg

21 ur T33R-1014 13 8 8 3

ﬁg T35R-1052 48 68 3 20
{

| T35R-1054 5 3 0 0

| T85R-1020 100 100 50 100

S QN IW-2 3 3 15 5

%#E Control® 95 93 40 90

% 4 P Seedlings 100 100 85 100

1) 2) 3) Table 3 OHESR




7y EERIETIRK 7 0 — VAR O BRERE (KIZ)

B LB EENHOR
with hyphal suspension on the grafted stocks

i
=

1972)v

oW OB Disease index

Control MC-21 MC-22 st B Control
- - I T T
2 I 1A 2 o R LB 2 1A 2 A
2 weeks 1 week ‘ 2 weeks 1 week 2 weeks 1 week 2 weeks
5 0 0.05 0 0 0 0.05
0 0 0.1 0 0] 0.05 0
0 0 0.3 0,2 0 0
5 0 0.1 3 0 | 0.15 0.05 0.05
| | I
0 0 0.1 1 0 g 0 0
0 0.05 0 0.05 i 0 0 0
0 0.1 i 0.2 | 0.2 0 \ 0.2 0
6 0.2 0.8 | 0.7 0.7 ! 0 0.06
. [
0 0 0.1 0.05 0 | 0 o
39 1.2 1.6 1.1 .3 0.7 0.4
30 0.05 0 0 0.05 0 0.3
20 1.1 1.6 1.0 1.1 0.7 0.2
81 1.8 1.9 2,0 1.8 1.4 1.1
1) Inoculation : June 1, Record of result : August 29 and September 20.
2) R : Resistant, MR : Moderately resistant, S : Susceptible.
3) Scions are collected at random from the larch trees which are planted in test plantation as control
against the selected clones.
X b8 7 <= HKEEWRORL

the infection of larch needle cast fungus

(1972)

3% K  Disease index
. o . R [ . . s
B R & W % # F  Hyphal suspension %F (ﬁ % | B OR R B
Natural ) - disi a:al d Natural
infection MC-21 MC-22 st B Control needles infection
0.03 0 0.03 0.03 0
0. 05 0 0.03 0.05
0 0.15 0.1 0 0 0
10 0.05 0,08 0.05 0.03 0.1
0 0.05 o 0 0.03 0
0 0.03 0.03 0 0.03 0
15 0,13 0.08 0.08 0.03 0.15
21 0.5 0.7 0.03 0.2 2
5 0,05 0.03 | 0 0 0.05
85 1.25 1.18 0.58 1.03 0.85
0 0.03 0.03 0.15 0.05 | 0
90 1.33 1.05 0.43 0.95 | 1.05
77 1.83 1.9 1.22 1.3 0.8

1) 2) 3) See the foot note of Table 3.
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FEE AR 30 HRICIT - Too EEADHERE Table 2 I0RT o WHRKIEZBREDIDED LEHEL
foo FARDHIFE, BWEETTHOERER U TH 5, BENE LERNRKEMKICHZHE, BRELS
I B, 2BHKE 3EEK EDRICIEREST D, LkrL, 3EMRKIKSONTEEM  BELbiC
R SR RE LHADHRE L - oo COERD OEREERBOIMII 2 B & Ebhi.

2) BEMRABTESREHZBICEY 52 ER

ERR/NHTEMILECS 2 BN AEBESES THREENICE D TERERRER & BRICONT
FERATT - 72

EEAPEL & 5 RBRE RSN UEBRER & 2 BRI AR, Bk e~ vEBXUEOMON T =
Y SAREHERE & A EEREREEZRICENEND 7 1 — Y 10 K3 0% 45 cm MR THR Ui,
BB 197246 A 1 BT T o 7co HEEHE LT MC-21, MC-22 D 2 H#kOBEREMR L, HREK
IARBURAEBER S Ukco BRI, Bl BWEEENE, HERROFTIERIIEERNMCE T 25K
LEUTH D, D 2BEOREBMDIATIRIZ B 28.8°C (95 21.5°C), H#%5°C (F510.3°C) T
Holo

PFAEER WA 9 A 20 BT » 700 #E% Table 8 [CRT, 2 1BRKIE 2 BRI KITH~, 0
DHDY O~ VEROTEBINICRIKE, BREELSFHD, B/ n— VEAETRIREAEBHKL
ODS, RS UTHER P S BUH S 7 T S-1020, /NEFAENADE, HAHER 1 HMTbHE
BIREOFER UIco MC-22 HROBALERIRLE L /2 & © OFRIBEKORKREIED IR & REkiC
MC-21 BRI E o7 HRBROFFIZIE =~y — PREROHRBRICLEEDEELLND,

4. ERFRLBEOER

BRERIC L 558 &, (ERDRELE POl TR, HARREICI PN EOEICEND 20 ED D,
BAE v~ VORZUED LSO ERFREDS bbbk B X UBAH L RAEME OHOROZEDH
R E B I DRBRET - o ’

EEHY  BEE X UBEELER, o, BEAEER, b. FERICXIMTEEK, c. BREREKX
EU, BREERIZSSICMC-21, MC-22 ROHE R ZHEEIHE 75 2 K MK & UT BEREHE
FRETHROD3RERET oo A LLHRBEERE $ - (ARICGER Y n— Okl 6, fER
ik 2, RZH 2D 10202 D 12 7 u— D 3EEBERE & 4 EEFEET, FRENFNL 10K
FTokUlo BREREOFEZN 1 AN D OEFEES 15ml & LciZ»RRTEOER &ML, W
2HETH %, MTHEEOLDDOHREEIREF BRI 25HHESRZESLEEROBEMKRID
REL, HEAWICES Scm BEICEE DD, /- BRRERTEEEZ 7o 2 EORBICH - foo
FEIE 197246 A 1 BICiT - 720

AR ¢ SERE 110 B 9 J] 20 BICHT - A RAERIRE Table 4 1URT o FWEB L UBKEDRNR
FERCNETOEREFUTH 2, HABEBRIEFRE, BRESSIUREECLIRTEREKLIZ L
AEEREDONT, MC21BERTRE D7 a—~ vl UAKKEEEKX, BRBREXIDEWE
MERLce RXICET AFRRIBEREEL T =~y — FOREZRDARERICEZBDEEL BN
b0 BIZBBAEZMDRE S 0 — v ORIFBRERBMERICE T 2HEEREIZIEZ-FL, chid0Ihosk
BRICHENTS [/ UMEmAER Lice F/c REKICED 2 MBI X - TEZE S ki ahi TR-
1054 12, TOEBERETRERYE R OEAFR L. BEAMROTNOEBERIKENTS ELHTHD
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FEAER Lo Lo L, SRR T h 2 BER-S & 372, 13 & A &30 B IENIE EFE M50,
5. & S

PILEWCER Uie B4 DEBOK; R & Hm B R BRI & 3 2 BORERE TR, SO BBk 2
EREEEAZET NG, {EEXDIThb T 2 EZE LOFH#la-Fr BN L9 2 B L Mk, &
BV L OB BRNE SN LD E VA D SO & D ERRE Uil 7 v — YORKET

, BUERICE T 2R EE UERNED Sk, L0, ZORREERERIIN 7 < v EERIK
T ORIMETEE LU TCHEUELDEEL DN L. COEHDEBRERARM L, HAEMEIC X 28R
EHEE VTR TO LD IKERT 5,

(1) BEREIR : S0 EERRRAHO D OB BRI bR e SRR AT 1 % U s bl A 1.5% E3F =
F AWIBEEH (MS B 40, 503 2% L fBINART b=+ 2R T 26°C, 2~3 8RR E D
BEATS

(2) S BDRE A UBEREINZ L S — Tl S RO TRROIRRE S D, HOERE
WCHRRDKTICIS D & 5 FNCEBIERATT O o BATHIHEOREREALERN 6 g 1 U TREIK
2,000 ml S TH %o

(3) HEHBOESENPE : RN 2 BMES0BATT S o FANCE T 2 IEFNE O 5E L E %
WL, EHERICE S MIRED LREH <o RIBOR G KEOE N H L, —HMicBENOBRZETT
Vy HEDOTRRE IS, BHEHNGIC L 2EENOREDS FRRBERTHY, 77 < 7R EDDUFRIC
BERCTHZECAPEL, E2— b YINKEBZEETL DICY - T, EBNE S RRHICIE ST SER S
Zo LIchioT, BRI ERDHEAERVTI CEPET LI,

.

ot

N7V FERBIEER Y 0 - U REEOEIERE

BHBERICE O CHEFERREOWEE ST h 7 < v BIEFRIERLBHAR S 0~ v DiEdr s,
P 1 J— ke L »g
HERT S DERT, ROREICE > THIRE Disease index based on the area of

Jm— VR, IR R B — VB lesion on the infected needle

R 2 D IR D E R LT R B " EHERLE (%) | BEERL
U DAl & DEEARFEORETICH U CRREE Gli?;.{de Ratio of discolored area; Disease
WX BRREATT - 170 BEEETHOBEICHET - on the infected needle index

THEFRTHEC OV TDOREZITY, KR 0 0 0
1 1~ 20 10
’{:3‘: P b S T S S - §
Xj’é— ﬁ?f -«/%'\@%J%}Jﬁ}i; N LY A i 5 21~ 40 30
DHEEROFHEZRDEBOTH %, 4 61 ~ 80 | 70
e e e 5 81 ~ 100 90
TR ICHRRBRE & 2210 72 i © $HEER IR
e e N . 1) ERESRIEH Averaged diseased index
U, BARBRS D — 0 B elF AN L X100 4 (raX30) £ (g 00)
Ny -+ +ny

TE*L%}J%%%\&E‘ %o J%ﬁ @zﬁﬁ] C;E%% Mo .?F&O @@Ji_ﬁ?}(ﬂ

e T Tk © 0% 1--900 U ADD, . Number of needles ranked as grade 0

SRR LA 0%, 1~20%, 21~40%, 41~60 wa 51 ORI

%, 61~80%, 81~100% D 6 Befsicrt, £& Number of needles ranked as grade 1

ns k5 OHIER
WICHEB S 20T & ORIEN TRIEEL2E R Number of needles ranked as grade 5.
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T B, BT LIEROBEGZRE Table 5 TR, T4bb, BRE DR
D= (126X 0) + (121 X10) + (12X 30) + (13 X 50) + (14 X 70) + (15X 90)
N

N=235 2 OI3HEEOBEIEL, o 11, #g o n5=0~5 TTEMDB/E TERLIZo L L,
AFROMEDP LIHBMEBRILTLELDFS%, 55 VELREOARICHT 2Btk ORELRELE
BHDEREASNT, HWEKLILERT~SLOTHD, WEMCHT 2RIEYR, T2bhb, HE
RBEHOETERT L L LI,

1. RHEBTEECHT 2 FHRE

WEIERA B & Lo BRBUVERIR 7 v — v, REEERES, BRI ORIIC X > THLEEEICELTH
FHABEESGRES S X OBBIIRS S RIS O CEAERZTIL, YREICHT 5 COBEEOBE
IOV TR Uico

D BIBEMOREEBRES I 2 TiikE

KR & REATE - FW-5, ERM-12 A &9 %%k 2~ ¥ TR-1030, TR-1056, T R-1074
LHEEHIBEAS KUHRZHN E O 10 KHER, 1 ZHU D 120 KD 1FEA£RERE 1,200 Alck LT 1973
F6 H 5 RICEHREEATT - 7o, T 10~15 c OZFL A m2 20 25 KA & LT 1mXx10 m OEER
ICHEA, BOERICARY & THEDY, BRAICET AL XBIT 52 LI Uico HRIZABBEMMC-
21 ORRIZERL HERE UCTER LAY DN 6 ml 2B Uico HEHE BEORBLREICNET
DERTHRI NI HEICH - oo RERBORIIN 4 »ARD 10 A 3~4 BICTL, AXYFOH
FOEMOETE (FEHEE) £HM, B 1 AN 100 HOEARIEAITHL U TRHE L, /NElcBT 5
COEDSGHRIERM R, EERSRERBE AT 2 m0BL <, < LI HH-5 O BRI
FROBEEIEEERD 1/5 IKHis720 LPL, CORREMD, »A-TAEOHRERTITES
T, Ui - THEEBRICBXETEEBREEAEIRNEEDTNEDLELZ oN D, HEREHIEY D
BT RS U ARSI AN T —20°C OWESICRE L, BEOEBEN COICHED D EH 2 2R
U T~

BRI WAL Table 6, Table 7 IC/RY , MM -5 AR E T2 8LMERMICIZLA L

BRDONT, WINORKRICENTHRMMAE 1 ~20% DR ED 51 AR ER DT YT E 5
TOT, 81~100%, 21~40%, 41~60%, 61~80%DIHICHF S 5 LN H AL 5T %, TR-1074 D
REZZROFERZE PO FRICHADPPHCHEREIRT A, —F, BREEADE 555702 B ThAL
CH B, LN DEROFENILOFHR I D BRSO IESEREREOEDRT AEEORICE
THELDTHDLERERT 2, EFRICET 54 OWORERDN % Table 7-b Itk - TH B &,
T R-1074 DFRITIRER 30X 5 50%1C, BHD 4 FHRIT 0% 5 3B5BIKH T THHOMERE L 1S
ST b THUE TR-1074 DERM B0 4 RRICHNTHELLDEL SOENE RSB T EATR
U, ZROBEEMLE D ENEDZERT NREYE -T2, LELCOREORBBEIOZEROE
DED/NERSDOTH S C EFEICET .

FICHER H-12 2R/ &3 2 REREIC B O TIE, TR-1030, TR-1056, BEMEBLA, BRZH &
DIFL 4 ZRDVT N SIRIEDIZNE 1/3 AR BTE AR 81~100%1C, 72D D 2/3 1% 21~40%, 41~60%,
61~80% DIRICHHM T 53 L% & 5 T 288, TR-1074 L ORMERE D & D RILD, HWED 2/3
DURBEERRER 1~209%1C, BBV 1/3 28 21~40%, 81~100%, 41~60%, 61~80% DIEICHHA T 5 &S
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Table 6. FIBSRAINCAT 5 BARER — T hibot—
Inoculation to hybridized seedlings between plus-tree and selected
clone concerning susceptibility to needle cast

I R BRI (%) B
) o Number Per- HEISRE Frequency of needles having
1t ) 5 7 of | centage each lesion area
Pollens Seed trees needles| of |Disease 31
ex- infected| index 0 %] 1~20 21~4041~6061~80 100%
) amined, needles % % % % o
| i
E m -5 . 1‘
Usuda 9,206 31 1.8 | 69 | 16 4 1 1 8
PO D
T R-1030 ﬁvaﬁurz{ga 120 10,076] 43 17.6 | 52 | 17 9 4 2 |1
I\Fﬁjﬁngmfa\ku“ | 5,503 57 | 20.2 | 43 | 12 | 8 | 10 | 11 | 14
Fl m -5 . : , , N
Usuda 6,834 31 14,1 | 69 | 13 4 3 2 | 10
Bt L 1 i
TR-1056 ﬁvaﬁuriga 121 6876] 38 17.7 | 62 | 14 6 4 2 | 12
=g - —
i\afiinglmié/{;ku 8 5,014 58 37.5 | 41 | 10 8 7 6 | 27
o i |
Hoga ™ 7% 78 39 129 | e |22 6| 2| 2 7
R_io7a | B KR omE 12| 2 | 63 g | 4 .
TR-107¢ | {1 M 51960 27 . 6.3 | 74 | 18 4 1 1 2
wamurata. «
Dmﬁingmis/;ku 31 sm) 15 5.2 | 85 5 2 2 2 3
[E?Suda M=% 7380 30 126 | 70 | 12 | 4 3 3 8
Mixed pollen| & fH 12 6,149 38 16.5 62 15 7 3 3 11
of plus-trees [wamurata
yaparea .
Minfmi;gku J 5,679 19 6.7 | 81 8 2 2 3 5
%ﬂsuda B =5 5985 33 13.4 | 67 | 15 5 2 1| 10
S AR =2 ) o
. Ope):?l*ﬁ w M -2 6,146] 51 2.6 | 49 @ 17 8 5 3 | 18
ollination Iwamurata ’ N o
P ) I N 6,340 17 10.5 | 83 4 2 2 2 8
Minamisaku v e - “
1
TR-1030 24,785 42 18,1 | 59 | 16 7 4 4 11
T R-1056 19,624 42 21,9 | 58 | 12 6 5 3 | 16
3 ¥ TR-1074 18,192 29 9.1 71| 16 5 2 2 4
Pollen | *%"J{W B A ;
Mixed pollen 19,208 29 12.4 71 1 12 4 3 2 11
of plus-tree
=7
Opgn %Olﬁla@m 15,471 34 16,6 66 11 5 3 2 12
IEjjsuda H =5 | 34,230 33 12.8 | 67 | 16 5 2 2 8
B B A& R H-12 o .
Seed tree | lwamurata 34,443 40 17,0 | 60 | 16 7 4 2 | 11
%&ina%}niékﬁis 28,607] 34 18,1 | 67 8 5 5 5 16




Table 7-a.

BERMXETOREEXEER O M JEW

—FRRE—

Frequency concerning the ratio of infected needles in the inoculated seedlings (%)
¥ % ¥ Percentage of
E Ty =~~~~r;,‘,,’f§ffCted needles o | 5 | 10| 15 | 20| 25| 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 0 85 | 90 | 95
Combination of mating I
Tk Pollen | Bkl Seed trees *]
%asuda B -5 90 1 6| 12| 22| 23| 14 6 9 4 2
(2N -]~
T R-1030 ﬁvar@um%*u 82 1 7 7] 12 26 121 18] 4| 7| 2| 2
=
%ngfmisﬁl\ku’s 48 21 2 4| 6| 2| 8| 6| 4| 6| 2| 10| 8| 6| 6| 8| 8| 6| 2
Eisuda H -5 67| 2 3| 2| 12| 28| 10| 18] 12] 7| 3| 2 2
tLy —_—
TR-1056 5N B2 60 3l 7| 18] 22| 22| 17] 13| 3
ﬁﬁjﬁnﬁniz;ku“5 49 2 4l 4| 4| 8| 8| 12| 18| 14| 6| 4| 8| 4| 2
%]suda Ho-5 70 3| 4| 3| 7| 19 w| | 7] 100 7| 6| 4| 1] 3
TR-1074 ﬁvar@uraﬂéaﬁlz 51 4] 14| 10| 24| 20| 10 6 2 2
2
ﬁingfmisﬁku J 49 | 24 27 6 6| 10 8 4 2 4 2 4
T Hoga &3 81 1| 1] 0] 11| 20| 25| 12| 6| 6| 5| 1
'} =
Mlxe%fpouen o afuraﬂ,éa”lz 58 20 2| 3| 10| 28| 24| 19| 7| s
- S -
plus-trees %inaﬁmi sﬁku 3 s0| 18| 28] 14 6| 16| 8| 2| 2 4 2
- @suda H -5 24 18] 17 25| 17| 13 13| «
B R =k 25| 12
Open (S 58 2 3 5| 12] 12| 28 14| 12] 7| 3 2
pollination MO A -3
Mm;;n isaku 50| 10| 221 20 4 8| 16 6 2 6 4 2
T R-1030 220 0.5 1 3 13 13| 12 13| 9| 10| 3| s 2 1 2] 1]0.5
TR-1056 176 | 0.5 1 1 131 10] 151 13| 11 5/ 5 2 1 0.5
%R—l%ﬂ?{i 170 | 7 71 6] 11| 11| 12| 8| 5 3| 4 0.6 2
EHEA .
Mixed pollen of plus-trees 189 > 4 ° 71416 1a) 1l 2 ! !
HRZ¥ Open pollination 132 4 8 2 9 8 61 10 14 6 5 3 2 1

& L0E %



Table 7-b. 1§ X B X B 8 © % ¥ R E K 2 F @) —THEgE—
Frequency concerning the ratio of infected needles in the inoculated seedlings (%)
T {ﬁ ﬁ # Percentage of
25H G‘_:/ xx%w;f?f?fFEd needles o | 5 | 10 | 15| 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 95
Combination of mating T B
4 f& Seed trees | ¥y Pollens %]
T R-1030 90 1 61 12| 22| 23| 14| 6| 9| 4| 2
T R-1056 67 @ 2 3| 2| 124 28| 10] 18] 12| 7 3| 2 2
auda Mm-S TR-1074 70 3 4| 3] 7| 19 14| 11 7110 7] 6| 4 1 3
I AR AP 81 | 1 1y 10 11] 20 25| 12| 6| 6| 5| 1
B R ZF g2 24 % 183 171 25| 17| 13| 13 4
] TR-1030 82 1 7 71 12] 26| 12| 18| 4 70 20 2
TR-1056 60 3 7| 13| 22| 22| 17| 13| 3
f%;agfﬁréﬁa“lz TR-1074 51 4| 14| 10| 24| 20| 10] 6 20 2
R &R & 58 2| 2, 3/ 10| 28| 24| 19| 7 5
H % 2B 58 2 3l 5| 12| 12 28| 14] 12] 7| 3 2 !
TR-1030 48 2| 2 4] 6| 2| 8| 6| 4 6! 2] 10| 8| 6| 6| 8] 8| 6| 2
TR-1056 49 2 40 4| 4| 8| 8 12| 18] 14| 6| 4| 8, 4. 2
ﬁingir‘ng;ku“*? TR-1074 49| 24| 27| 6| 6 10| 8| 4| 2 4 2| 4
O REAY 501 18| 28 14 6 16 8| 2| 2 4 2
B R Z ok 500 10| 22| 20 4 8| 16| 6| 2| 6| 4| 2
Eﬁr [ Usuda -5 33203030 2| s| 1] 19] 20| 15 o] 8| s| 3 R 0.3 1 )
#= M B Iwamurata -12 309 0.6 2 3 5 7 91 15| 18, 13| 14 5 5 3 1{0.3/0.3
8 /£ /A Minamisaku -3 2461 11| 16| 9| 2| 6| 9. 5i 4| 4| 3 s 3| 7 5/ 2| 2| 3| 2| 2|0.4

1) Mixed pollen of plus-trees,

2) Open pollination.

(CEW) ZEIEORBELHA — 0 gHETGMEER (2 £ &
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BSHICIRE T B L 18- TW0 5, BEFE-5 DE& LB DRERDL TLELORRLDEL, Licds-
T, MEESMOERD /305 1/4%2FRT 5. BRZHNEFROBEROEKIKETHD, LrdbRE
IR R S ORI AR 81~100%1ICB T 5 & OBV, KFEZROD M2 DM DHERDHHHEIZT R-
1074 D FZORFDOHAFIIER 10~25% I, T R-1056 & HHEENRAD 2 FE T 35~45% i, TR-
1030 D5 %R1E 40~50%1C, HARTHORRI 45~55% L ERMIICE VRERICH » THH O ILBBE§
2o TbB, DL UAFRIFC, FRADBLHEDED b OHRERBEML, BRZHFROKE
OHITAEEDOLIIIRIETH 5 ¢ L2 EKT 5,

2) kEEHRENANC BT 3 TiRE

SEERPIRL & EBAHH: - A3 AR S 45 %k v~ TR-1030, TR-1056, T R-1074, F&Zefit
Ba, BRZHEORE 5 KR, 1% 50 KAE 250 KD 2 AR RIS LT I19744E6 B 3 HIC
BORERA (T - oo NRICBY 2FPMBEXD 1FEEL, BBSENRDES, HOoRELERICET S
FOWEEL D LA Im2 5 KEZ & Ui, fR1m, 3 2m OWKIC 10 KHA 55360 A% 1
Tmy LTS 7wy 2Rk, £78y 716 FZRE 1FITORAIL, RROEINE T v 7 &I
MTRILA XD KEHBE Lico HOREIEZE/UERBEL 1 ARND 8ml iUz hid, BEBFEE
INBICB Y B ERBRICTT o 0o Fheh S e Vi & - THRADKHERBICEB Y 2 2 BlIch i 2%, %
g - =z OBREIRTE, ABRREBOZNTHYD, BXOEMCE > TEBMEHOAT AEHRAS VT
He=—y—, F4AXY— FORERLBE, REY 7 vxy PTHHEOWE U TEEBERERN L
AESFHIN WO BRDO 7 A 10 HADS 18 HICHh TERRL, D SRk 1ARD 100 ORI A ICH
HWUTHE L.

RERER  WEOKEE Table 6, Table 7 RT o MEBMEEA-3 2L T2 XEEOEFUCE
JHERRER, 5 FROBEDCRIEENS T EFICHP NI NEOFHMED &> BERRICET
HELOEMIEIRD SNV DS, NEICB T 2546 & ERICEREREO EORMERR 1~20% &, &
D 81~100% ICIE 9" AR EMBITI PP EWERBRD 5150 T R-1030 OFRITRESTHE
EOZRITIZFE L o, HWERSEL, HEEOYEMRETH S, T R-1056 DFEZRIIBIRIEH
T DR E R 81~100% IR ED RN SHE T 50 L BRERNE L, WESTHEZEOBYEK
ZHD L DERORRER 5 RRDOKEH LD, FED6MHICHET S, TR-1074 LHEFEERESD 2
RRFBULENZ S b, WIEOZHIIFRBLHEE 1~20% 1T, ROT 81~100% 121 5o FHHER
B2FREBKRLS, HEOSEMEREMEORCIKICRT 20 2 ZFROBKRERT XbDTE,. HA
ZRORFROREDORAIT T R-1056 DFREFAM L, BHIEHERDOBREREE 81~100% IHFED
EHMEE L, LL, COZROBERIEOHTEL, BHERL LV EROBRERE
Vo 1) LFEBRICEEROE 2 OHOWERONHEAbE, 1) CRERD S FSIWRERTIRSIC
DT Do RROFERIEL TR-1030 & T R-1056 DX ZOMREMOTHIIFEED LKD) FIRIET
b0, FROFERSED TR-1074 S EEHEAB X CHRZROFTRIL, BYHOEHS HER 10%
DIRICE 5 &0 S BRI ERAERL T b TR-1030 DEROWOFRERII I TXE T, 5% » 5 95%
FTEMITDT - THMT Bo CHICHATH UL D IWKELOE L T R-1056 O ZROEITAH7 IR
H B, WEHITHEL 0% 5 70% OFFICEE - TV 5, WERDENHOL WV TR-1074 & HFHE
BHRA ORRIC S DRI SREER B0% AT HRIELT 50



H I v IR MR 0 — VIR RS OBERE (FIEH) — 61 —

YL o BEERAB RS RS E & AR EN M E O 2 RREARICTT 2 Tl i, BIREE
o v— Y EORRIC & - THAEFEANSFEERS, ARZROLE G &2 o— v &
OB EDRICE > TEF I ERMRER L (Table 6, Table 7a). (b &70 -7 B 7 0~ VDL
il EREE ORI R L oMY, —EO@ENAERNT C LI TS, -, BT H LB RS
BB OE M & REBEROREEDIC L - TiibN b, Lied - T, ARICHT 2EIEEREITHD, &
BEORT RS TR0 #i7 0 — VO IS RN ST EFTIRLNDS T L IEHICHPRTE 5,
TR-1030 & T R-1056 D59 2 R ZROWELER ORI 7 v — v T LICHMOEM AR L
FHRANDM 2 OTDRIRIRDO BRI S T/ | CHnAEFR Uiz (Table 6, Table 7b), T R-1056

BFEEA-S 2R & Uc A, HETERER 81~100% OFEES TR-1030 DERLV X 5I0£ L, BKE
RIERICANRNE L LB T 5 . TR-I07A OFREINERILY, VIENOROBEATLRKHR
TR 1~209% OINENSEWIEHD 1/3~1/27% 5, WHEBOASWREID TP TH 5, TIoHER
HAEL, L ARBERSE  THRPEIEHD /NS WIRETH - oo FEREG & ARTR ORI S
541 TR-1030, TR-1056 84 (FH-5, #AH-12) & 2841 TR-1074 5 (E{EA-3) FRL
7co

FIRTIT » T RERIRE A -8 & ORI 2 HAERER I3/ NEICE U 2 BHAS R S A TR-1074 &
FHERHEA O FRE M S HB K 81~~100% ORI 1~21% OWEHE LD . Fflr OO
IREROAA S EHIAIC T 51 L, RERP—EOHIE RSN EE2KDT,

COFHREI B O TRBEHOAREBEIC DN THRE Lico /NEICE T 2 THREERD 6 A L4
IR U7 B 1O EEL D T THE S+ TRV Y, HEENR O ELASD, HEE
HMORET ZHHE Utco BUERRZSEROTTICRD 2 LWHEFEOES, 1EHO RO O
ZREWETHCEBELONED, A7 < VIRHEOBIBRIHMETH 2 0 BEHEE Lo lisEEL
LF L0 EREZ LN, DUAEEBIAECY L LI - THRERHIERAE 2 ¢ EEYI kL
Bbhb,

2. BV O URERGS L CBAEKRERNEEHCHT 258G E

B AT - 72812 89 FRO LI FEN T, B 7 0 — VA BRSBTS BRI S BB,

D BT o — YRR

(1) BrEitals & e ik

a) #sE—1 (1974 45)  MSEMICHEER SN TN 2 89 7 o — v O i B 1965~1969 4ED 5 4B I 72 %
BRI X 2 RO BASE D SIESIVEE LT TR-1040, TR-1056, T R-1074, thEEEfiiks L
T TR-1014, TR-1051, @@L LT TR-1011, TR-1019D 7 7 n— YAuBEIN, ZHoEDEY
0 — VIEDORE 48 3R 3,496 KDTELEW A HIL 7 v — VR RHE LT Lo BRTEOWRIEAR
BIC & BIGHICERD D~ EHICZ AR L ENTET, HETH EEZD TR-1019 2 & 355
BLRHEIZE LS HHEBAD L, BLoRR3HT»2AKCH % (Table 8),

%‘*’&@m%é@ A CEIE3 LT3 TRy s EL, &7 0y ) BRERDEIIONEEZTIEDOESE L
too CORINTBEBBEINCE » TREIE N, TRy 7 CLIKESI0m, B 1m oMK AEL, 3
70y JE 24 ROMKAEMER Uiz M3 20 cm BRI 18] 6 A% A, FROR LD ERROHICHD

W
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Table 8. #Etk/ o~ YEXEFERORAEILEN S X CEHAK
Number of inoculated seedlings and examined needles in each cross
combinations between the selected clones from Asama test plantation
T it B n
R Pollens R . MR 5
S%ed%‘irees \ — TR~1040;T R—1056§T R-1074T R-1014T R-1051/T R-1011|T R-1019
A G K Number of needles examined
T R-1040 750 | 5,300 | 5,000 750 | 2,250 | 3,590 ‘ 5, 200
R TR-1056 5,200 | 750 | 5,250 | 2,300 | 5,150 | 4,350 | 4,400
TR-1074 5,250 | 5,250 700 | 3,800 | 4,200 | 4,650 | 5,091
(1974) T T
174,781 |\ o TR-1014 5,100 | 5,000 | 5,150 | 2,650 | 5,100| 5,250 | 4,700
B TR-1051 5,100 | 5,350 | 5,300| 5,000 1,550 | 5,250
S TR-1011 4,350 | 5,400 | 5,100 | 4,400 | 5,300 300 | 5,100
TR-1019 850 1, 000 1,700 100 350 950 200
T R-1040 997 | 10,137 | 8,897 | 1,292| 4,250| 6,829 8,855
R TR-1056 | 9,365 | 1,345 | 7,277 | 3,574| 5,042 8,382 6, 573
TR-1074 | 6,783 | 9,018 400 1 4,070 | 6,295 | 8,09 | 8,129
(1975) ‘
284,182 | o | TR-1014 6,656 | 5,323, 9,005| 3,008 | 9,706 | 10,339 7,771
# TR-1051 9,087 | 10,302 | 7,726 | 9,568 2,102 ] 9,046
S ‘ _ !
S TR-1011 | 7,283 | 8,571 | 8,402| 7,866 | 10,042 383 | 8,997
TR-1019 J 1,209 1,382 | 2 342 145 556 | 1,565 200
T 7N ¥  Number of tested seedlings
‘ T R~1040 15 106 \ 100 | 15 45 | 72 104
R T R-1056 104 15 | 105 ‘ 46 103 87 88
TR-1074 105 105 | 14 ] 76 84 93 102
B B | | )
(1974) 1014 102 10 103 ] 4
3, 4967 MR TR-10 0 53 102 105 9
TR~1051 102 107 106 ‘ 100 31 105
S TR-1011 87 108 102 ‘ 88 106 6 102
i TR~1019 17 20 34 | 2 7 19 4
. ‘ R R 3
TR~1040 10 | 103 92 “ 14 44 69 92
R T R-1056 93 | 15 86 | 42 | 63 85 72
TR-1074 73 | 93 4 | 43 64 83 86
| ] S AU R
(1975) TR-1014 75 | 68 92 | 38 | 98 105 83
2,9994 MR . . (
TR-1051 96 105 85 | 98 22 96
S TR-1011 74 88 89 ! 82 101 4 93
| TR-1019 13 15 25 } 2 7 17 2

1) Table 3 HI¥£ M, See the foot note of Table 3.
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L LUTESEREAOY, FREECHEEL THA . =~ b V3 VORI Y 3 EEEO W i34t
DA T PR 2 WA Z T b OB Ulco BRICHIL » CHRAZ 7o 813 S %I
FeSFHEEA X BT 5 7o DIC R Y & THIOEIIC BFE D oo BRI BOREER I & » T 1974 4 6 J1
25 B & 26 HICTT » 7o FHEFRRHIHERE 40 8721, HIIO A Y430 SO s D #8572 1 A2 0 &
FE100 B3 & LTS ID, e YHEESICH T S K AT O MRS £ L, soice
== VEICANTE L, WEKT 27T 0°C DITOMEERE Uice HERE 1 AN D 50 Koo T

TR SRR, SHEFICH D 2WPHEIC Y » THSIEL AT 6 BB AY, 2hZhitiEies
A TTRINT 2 WS, Jit
by MuE—2 (19754F) © BHEEEA L7 BT 7 1 — Y OORSEL 48 5254 2, 999 A D 2 A AT AN LT
REATT - lee BRCEDOUAEHBIIMEE G AL, S5EARALANER ST,

ERIT R B, TRb BN T 7o

SRep

LB Z e 2 % LI97AFE L RICAED $ %, AMomcE LESD T — e TE 4 O
DOHHFORERE A LOT 0L D I Uic, TIEOEELM S S, HE—MmICh 528 S 20 TRE
ED O OFRAE NI FRHEOEREPE LOLOEORWEIEL, Eo—v b VAVIEAS LD ICH
A M Lo HERLIE 1976 4R 6 H 26 HICTT » 7o WIS 1A MREEARTIRRE &S LTHaiE oh
12 OIS URTE T, oL, FOM IR A EEEICH LI L AK D 10ml o
GIARTRIE T A AR U 7o o SBRRIR, HERG L, (WEHAM, PR ENENIA & RBRICTT » 720 TAERRIOT
B 8 A LA D OIS ERIC X D BERR O SR RSB THE L, HMBEOHE I &
W Uc oD HARBEHC L 2505 6 0, 9 ARMORRBI OREUCEE Uice UL, eI
ft S TRERGNIC X 23R 31090 o oo IEERPNCEE - 7o J5k eﬁﬁ"&iCW 7o ¥5FE 100 12
PAELTYH 1618 FICIRELL, BisE & RBRICHRE E v = — v EBIg A 0°C DN CHRAK T $ TRE
L7eo FTETER &N EGT 4 & ¢ Table 8 ITORT o JHEREVRIORIE L BRI DT L oREHE
BB AREAROTCHL EAERLTIAYD 100 #7 LREE LTHRAEL, 40 BUCilc i g s &
Lov BO BTG 2278 D ENL TR 688 & 3 2 Wi O /e, Uicdd- T Table 8 OB E TN EET S
FDE D WERFHIEZE LT 28HER RS JE 50 4 1o o R A L 0E & 9 2 IS B O B IR 7
BETH O, WHRICTT - R B R N OTEDO % A 5 0 EIZTELD - foo WELRERICSH 01
T AIFEDRERED D O N HIER I & U THIER D 5 CHITE 21T - 720

(2) # H

a) M1 QOT44R) Y ARSI BIER S0 MAER B Db b o 7ze M & OTEHELZE
’?WK?%&(@M%%@M%%»WWE&LTTHM69M%?OW“@ TR & b IR,
BGPTSR~ O WA D ST EETH - fro FHIEE, BEELSICENEATL
72 TR-1019 2R &9 2 2 FRRWHB DT 4R, 286D, hEDMBIZBEY TR,

1Eky, BBE LTOR 7 m— v oA R EERIC L - TRAEL A8 T6 BIICHD, 20597
W% Table 10 1RT o 181, FHEE HI10& 7 0 — VIR X 12283000, EHitk 7 7 — v T R-1040
R - B0 & LT ORER, BNES LT TR o EOEMZRL, IEHitko T R-1074 13158 &
LT T R-1040 SRR ER R Uice UL, [ UIEHEZ v — O T R-1056 T BHs, 10k

LTOREER, BRELLCE, B E LTORBERER, v~ Y HORBHERT . REKIEs o
= vO TR-1014, TR-1051 376K & LCIREIEE, BEELOIGEIREZE/ v—- Y2 LD <. HE
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Table 9. ®iK7 o~ VEREZERORIER S BIRE
Susceptibility of the seedlings in each mating family between
two selected clones from Asama test plantation
T ViR
T Pollens R MR ) S
BB T — TR 1056 R N TR 1011 R
Seed trees ~___|TR-1040T R-1056 T R-1074 T R-1014T R-105] TR 101171‘1117{ 1019
b7 i et Percentage of infected needles
T R~-1040 11 14 14 19 12 14 20
R TR-1056 18 19 21 26 21 11 16
TR-1074 17 14 13 22 18 21 13
1974 MR TR-1014 14 21 10 18 22 12 21
T R-1051 13 18 14 21 21 15
S TR-1011 10 20 13 22 15 21 16
TR-1019 14 24 13 6 27 17 5
T R~-1040 7 7 7 4 8
R TR-1056 6 9 10 8 11
TR-1074 10 7 3 6 7
1975 TR-1014 7 8 6 10 9 8
MR
TR-1051 8 5 7 12 7
3 TR~-1011 9 7 8 10 14 12
’ TR-1019 9 6 13 6 11 8 5
¥ B [ Disease index

T R~1040 1. 2.5 2.2 4, .8 2.2 8
R TR~-1054 2. .4 2.7 4, ) 1.8 4
TR~1074 2 .7 2.5 3. .9 4,2 .1
1974 MR TR~1014 2.3 1.6 5.0 2.3 .6 2.3 .8
T R-1051 2.1 2.7 3.1 3.2 3.5 0

S TR-1011 1. 2.3 4,3 3. 4,7

T R-1019 2, 1.9 6.2 0. 2.5

DREERRIC L 20HHFEE S5

77— YERICF LK WATIREBERL TN S LIk - TREERIC

RKEVWEELLESTHOoDNIL. B E LTO T R-1056 OB

TR 81~100% KA T HIREOLERDLTH B LEZ N LI LB
OIRBEBREN O LE L Table 11 1C/RT . HERDUMEAER & T2 RHEBETOTNOREIBINT
LRER, WRENE. HEEORBEERINO ST ORE Table 10 & UHEMRART o
RELEORWERR O AT SR CENERT
N3, e OEHIK DO TIRKERDHENR E Uik,
WY 0~V ENENORE B FRE RN 2
FIERD A Table 12 iR TR-1019 & T R-1011 & OREE

B SR DZZEL 9 REICHBIL,
RFEpsfELT,

BaE

-
R

Do /\‘Z:L é’i’,.k

e

B

ZHO

TDEHIC
ER-BHRERR CEREEDTSOEEZ D

D il % DD
EEDY 20 AR

EZDREA EHRHERE 1~20% ORI L, B ORKESE
bEDSNTHERShABKRER
T HAE DA TR DI

VR D28 R O A IE
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Table 10.

R

7w — YHRIERD 7 v~ V3l &

RIS

Frequency of lasion area on needles in each family group

— 6

(1974)

N A TR 5 LR B R (%)
s w — v [Number|Per- M IPS Frequency of needles having
I of centage each lesion area B
Clones used |needles| of |Disease leo
for crossing lex- infected| index 0 G| 1~20 21 ~4041~60/61~80"" .
e | amined needles| % % % % 100%
TR-1040 \ 22, 840 15 2.3 85 13 1.2 0.3 0.1 0,4
TR-1056 27, 400 18 3.0 82 15 1.7 0.4 0,3 0.6
TR-1074 28,9411 17 2.9 83 14 1,40 0.4( 0.2] 0.8
TR-1014 32, 950 17 2.9 83 14 1.8 0.4 0.2 0.7
B B » i‘ R-1051 27, 550 17 2.7 83 14 1.4 0.4 0. 27 *O,f
Seed trees TR-1011 29,950 16 2.9 | 84 | 13 | 1.5| 0.8 21 1.0
TR-1019 5, 150 17 3.1 84 13 ‘ 1.7 0.4 L4 0.9
R 79,181 17 2,7 83 14 1.5 0.4 ’ 0.2 0.6
MR 60,5001 17 2.8 83 14 1.6 0.4 0.6
S 35,100 16 3. 84 13 1.5 0.4 .2 0
T R-1040 26, 600 14 2.4 86 12 1,4 0,4 0.2 0.8
TR-1056 28,050 18 3.5 82 14 1.5 0,4 0.2 0,4
TR~1074 28,2001 14 2.4 86 12 1.2 0.3 ‘ 0.2 0.6
TR-1014 ; 19, 000 21 3.2 79 18 1.7 0.4 ‘ .2 0,6
i % TR~-1051 ; 22,350 18 ) 3.1 82 15 2.0 0.6 { '3 0.6
Pollens TR-1011 20,640 15 2.7 | 8 | 12 | 17| 0.3 0.3 [ 0.7
TR-1019 29,941 17 2.4 | 83 | 15 | 11| 0.3, 0.2 0.4
R 82, 850 16 2. 84 13 1.4 0.4 0.2 0.8
MR 41, 350 20 3.2 80 17 1.9 0.5 .2 0.6
S 50, 581 16 2. 84 14 1.4 0.3 0.2 0.5
Table 11. @ZWARICT 28K v — V[EAZER OEAEEE
Frequency of lesion area on needles of hybrid seedlings between
two groups showing different susceptibility (1974)
e T I Y S TS Ty )
% i N un'%ber centage g | Frequency of needles having each lesion area
Combination neg dles | . of | Disease ) | )
examined infected | index 0 9| 1~~20% |21 ~~4094141~6095|61~80%]| 81~100
7777777 T needles | ] L %
R X R 33, 450 16 2.6 84 14 L .3 0.2 1
MR X R 31, 000 15 2.9 85 12 2 0.4 .2 1
S X R 18, 400 15 3.0 85 12 2 0.4 .2 1
R X MR 18,450 20 3.2 80 16 2 1 0,2 1
MR X MR 12,750 21 3.1 79 18 2 0.4 0.3 0,5
5 X MR 10,150 19 3.1 82 16 2 0.3 0,2
R X S 27,281 16 2.6 84 13 1 0.3 0.2 1
MR X S 16,750 17 2.5 3 14 2 0.3 .1 0.3
S X 8 6,550 16 2.7 84 “ 13 1 0,2 .3 1




Table12. B 7 » —~ VHEXERFTHOBERRE R o6 (1979

Frequency of the percentage of infected needles in the seedlings of each cross combination

(1974) (%

e ——— 8 I = Percentage of
. . infected meedles , | 5 | 10| 15 | 20 | 25 | a0 | 35 |40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90
Combination of mating TT—
T R-1040X T R-1056 el 2| 7] | 17| 6| 10| | 2| 4] 1
#  XTR-1074 100 18| 25| 20| 28] 7| 2| 1] 2 1
TR-1056X T R-1040 104 3| 21| 16] 27| 19 6| 4| 3
RoxOR #  XTR-1074 105 20 19| 14| 27 12| 8| 3| 7| 3| 2| 2| 2
TR-1074X T R-1040 108 2| 17| 28| 34| 10| 5| 3 1 1
#  XTR-1056 15| 1| 8| 81| 22| 25| 6 5| 2 1
T R-1040X T R~1051 45 22| 27| 18| 20| 4| 4 2
TR-1056X T R-1014 46 s oas| oz | o 9 2 2| 2
R X MR #  XTR-1051 103 6| 21| 16| 17| 9| 10| 6| 4| 3| 4 1 1
TR-1074X T R-1014 76 1) 8| 12| 34 13| 16| 5| 9| 1
#  XTR-1051 84 5| 17| 23| 28| 8| 9| 4| &
TR-1040X T R-1011 72] 1| 8| 3| 18] 25| 4| 3 1 1 1
»  XTR-1019 104 4| 15| 20| 28| 13] 13| 5| 4| 1 1 1
| TR-1056XTR-1011 7 2| 24| 34| 13 20| 5| 2
RS #  XTR-1019 88 9| 30| 15 25| 7 2| 3 2
TR-1074X T R-1011 93 13| 200 19| 14| 11| 8| s| 2| 1| 1
#  XTR-1019 102 12| 40| 17| 18| 3| 5| 1| 3 2
TR-1014X T R-1040 102 9| 28| 30| 16| 5| ¢ 1
#  XTR-1056 100 70 19| 18] 220 8| 7| 2 1]z 8| 1] 0 2] 1
_ #  XTR-1074 103 3| 25| 81| 21| 14| 5 1
MR X R ) .
TR-1051X T R-1040 102 2| 9| 3| 19] 26| 8| 3| 2
#  XTR-1056 107 7| 19| 16 33| s| 8| 3 11 1 1 1
#  XTR-1074 06| 2| 8| 20| 18| 24| 8| 8| 2

TG B W

L0€ &

L
=1



TR-1014X TR~1014 5351 2 8 17| 151 26 17 4 2 6 2 2 }
MR X MR ” X T R-1051 102 12 10l 311 13| 24 4 4 1 1 1
TR-1051 X TR~1014 100 o7 15| 16 17] 15| 13 8 2 3 2 | 1 o1
1 !
TR-1014X TR-1011 105 20 11| 37 22 13 7 4 1 2 1 i
o X TR~-1019 94 1161 20 20| 11 9] 11 6 4 2
MR X S . . ) o
TR-1051X TR~-1011 31 61 10 19 19| 10| 13} 1% 3
” X TR-1019 105 5 11 217 22 8 3 4
TR-1011X TR-1040 87 71 20] 31 23, 11 3 1 2 1
” X TR-1056 108 1 51 19| 13| 24| 14 9 1 6 3 4 1 1
S X R ” X TR-1074 102 8] 35| 22 21 9 4 1 1
TR~1019X T R-1056 20 5 51 151 30| 20 10 5 5 5
” X T R-1074 34 | 9] 321 24, 211 12 3
TR-1011X TR-1014 88 2 10 13| 28] 151 17 6 3 2 2 1 |
S5 X MR _ . ) ol P .
7 X T R~-1051 106 1 11 19, 21 31 8 4 1 2 1 1 1
s« s TR-1011 X TR~-1019 102 3 271 26| 23 10 6 3 i 1
= TR-1019X TR-1011 19 5, 161 26, 26 51 21

RXR--TR-1040 X TR-1040, TR-1074 X TR-1074, TR-1056 X TR-1056, RXMR---TR-1040 X TR~1014, SXR--TR~-1019x TR-1040, SXMR---TR-1019X TR~1014,

TR-1019% TR-1051, $xS--TR-1011xTR-1011, TR-1019X TR-1019 (3 1%k 20 AKE D2 v08ste (B Sx S TR-1019 X TR-1011)
Hybrid combination noted here are excluded from Table because the number of seedling less than 20,

QEMEEE . — 0 L HERGHEGES (> o

B e

CERM) &

A B
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Table 13. EIR7 v~ VEIRERRICBY 1K - SREXHOLR
Ratio of heavily infected and slightly infected seedlings in
the families hybridized between the selected clones
197 4 1975
N ) PR 5 BUT O | JRER25% L LD N IRERISKL ED
x W HADILE (%) | MADHE (%) |BAMOLK (%) | HOhR (%)
Combination of mating |Ratio of seedlingsRatio of seedlings Ratio of seedlings
having the having the Ratio of healthy having the
infected needles | infected needles seedlings inhected needles
| less than 5% more than 25% more than 15%
TR-1040XTR-1056 9 21 0 19
R ” XTR-1074 14 13 0 12
% T R-1056 X T R~1040 3 33 11 6
” X TR-1074 2 g 7 7
R | TR-1074X TR-1040 2 20 3 9
” X TR~1056 g 14 0 18
TR-1040X T R~1051 22 12 7 5
R | TR-1056X T R-1014 0 58 3 44
X ” X TR~1051 6 40 [¢] 33
MR TR-1074X T R-1014 1 44 i5 5
” X TR~1051 5 27 2 8
TR-1040X TR-1011 ] 10 0 10
R ” X TR~-1019 4 38 3 16
% TR-1056 X TR~1011 26 7 0 31
" X T R~-1019 10 20 1 44
S TR-1074 X TR-1011 4 43 1 27
” X TR-1019 12 14 1 22
TR-1014X T R-1040 g 17 T 14
MR #  XTR-1056 7 34 2 21
« ” X TR~1074 28 6 1 21
TR-1051 X T R~1040 11 13 0 10
R »  XTR-1056 7 27 2 2
” X TR 1074 10 20 1 22
MR TR- 1014XTR 1014 ic 33 10 17
X ” X TR-1051 0 48 0 32
MR TR-1051 X TR-1014 7 45 2 20
MR TR-1014X T R~-1011 13 15 0 27
% ” XTR-1019 1 43 0 20
. TR-1051 X TR-1011 6 45 0 59
S # XTR-1019 5 22 5 16
TR~ 1011><’1‘R 1040 27 7 0 29
S ” X TR ~1056 6 39 0 18
X ” X' TR-1074 8 15 1 15
R TR~1019XTR~1056 5 45
” X TR-1074 9 15 17 12
§ TR-1011XTR~-1014 2 48 1 20
MR = #  XTR-1081 12 18 0 43
>5< TR-1011X T R-1019 3 21 0 47
S CTR-1019X T R-1011 5 26 0 13
JR— | R
K& Gothic : EIHHEPI EARTHD, More than average.
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DERZCDEP OB LEMORIERD HHEOIEIZE <, WERO0~90% IChlc T 4 LT
Bo ARIAICHESE 10~20% ICHHT HHNE , ZTOMEOWAITE &AL OFIER L TBERE
HD T Do JEEEER 10~20% 0 DTN HIRHER 5 % LUF DI xR, 26% LI EOBRERE
IR HOELHFERICE T % kA Table 13 10RT o &REIERICE T A {IIKEREO K
LTI ORI 26% LI FORZRAEBIMENO R R, ERERHOK 9 % LIF THmiig
MDE 27% DL oR R WZHENOFREEZL, &7 n— 0 B L0ETIRE L TENIicES

T 5 HERIE F DA Table 14 10759, TR-1014 © 2B I3 EREROLE, SREREOK
HOBICE G 2 oS ill, BN OMERICEY LISV, 01— vEiid 4 LeRy

inA, FEBRE D ZRECE R, TEE i 1 DN L TR BliET /o btk w— ¥ TR~
1040 ZRMRL 0B & SIS T 5450 2/3 VI EASES AR O X RTHD, TR-1074 13 UK

Lo L, W UHEHE2 v — @ T R-1056 EREE, TE¥ &I 1/3 IR EEC, A - T 2/3 L Lk

PR O FRICEE L O o rREEIEELYE T R-1014 AR & U Cidbuib i, B e i o 3T ik
e oBE LT sy, (Bhe LTI EAEPRERENOZR/CO,D 50 T R-1061 R, 1Lk
EHICRIE LI ED R Em O R RS T 4o FBE 7 v — v T R-1011 30 & U CRIES R
b ), TR-1019 BE, Bk &d 1S Fo0BWhIcEET 2. Lel, c0/n—rif
&7 25 ROWEIIA < (Table 8), Table 12 Ao BANTOEELEHMED bE N BE—ICEL
% & ST TR

SEEE RO, BSOS S L OB OR T D 7 0 — v L OEENEZ LI, FRRICH
Y94 n— VEMOBEA SN, &7 u— YBENENEORRICK - TRTEROKRIEO b
S/ u—YObLOMAERESC LEENE LT n— v ERHET 5550 E T 28 HCH, £
NENORERONHE, 70— VYORSZWO BB S, Ry, ZORERD 74
Table 15, Fig. 4 1Cido B, B Ebic/ o—YliB XU/ n— VOREZHO bRO EORICK S
122 SIS, Table 12 1B 5 EEEBRICRHE, TERONT, %7 0— v & &R OENH
B 10~20% ICHEP U THTT %o Table 156 % & EICHIEER 0--5% O B2 R IERN, 10~20% O
AUEBRIEERT, 25% VIO O @R iR I/, Table 16 & LT 7 o~ Y2 2hokhR
Ziat Uice BT S U OB IERTY

ek

5% AT T AR T R-1074 50§ hIcENE P, &2 o
— VG &AL EMSED O, TE & LT TR-1074, TR-1011, T R-1040 23 <, HHEL
RO AT E R TR ST & RERIC R
5<¢, TR-1040 B bIE. B E LTO& I v~ viaH B E TR-1040, TR-
1074 &L, TR-011BCHICKR S TR-1014 b E <, BB XL HMOEMNERIERETH 2

Z@HE#IZ TR-1040, TR-1074 D 2.5 (5ICET 5. CDOT Ep by u— VAR, BRI TA
RICHT 2E A5 &, TR-1040, T R-1074 RS, 1Bk & & ciiRfolbpiifi 4 R L, T R-1056 i3/

HAED TR-1014 O 4 575K 9, 25% LI LD ERIE
TlE T R-1056 2342 %

FPENERT . D87 v~ Vi3IS v~ Y E LTHRIRENALSOTH D, T R-1056 DR D 2
DSEIS AMIE IR Utco MEGHNE T R-1014, T R-1051 GG AR T o 1ol & U TR IR
F—EHOHTHYD, &< TR-1014 (ZEHEEOEH EiEEER N © BT A3 e M TR~
1011 B EIGUEENTH D, TR-1019 BAME & Uil thikiokk, 1o & LT BesEmeaR U
foo %7 W VO EREIERBANC & ORWEOREERE BT A L0, Fig. 4 o/ 77




— 70 — WERBREMERE F 3075
Table 14, #t Bk 7 v — v & & O WP -
Resistant or susceptible tendency of the clones based on the ratio
R} faf Seed trees
P FIES BUTOUHO % | Wk BILE D2 %
- ey | UEEHDERSR (b) Plahb a3 (c) |
a Families having resistant [Families having susceptible
Cl d f )
hong:s_ d;_lse t or seedlings more than 9% | seedlings more than 27%
ybridization Number of
families | % % M | W 0¥ | 2 % OB | & %
Number Ratio (%) Number Ratio (%)
T R-1040 5 4 80 1 20
R T R~1056 6 2 33 4 67
T R~-1074 6 2 33 3 50
TR-1014% 8 50 4 50
MR ) p .
TR-1051 6 2 33 3 50
S TR~1011 6 2 33 2 33
TR~1019 3 33 1 33

* TR-1014 X TR-1014 ZHEE%ERT . Table 13 B,

Table 15, 2 3 7 v — v B2 @ W O #

Frequency of the percentage of infected needles in the seedlings

TT——_ JRZEE  Percentage of
P mfeff‘? needles 5 10 15 20 25 30
Clones used for crossing = . __
T R-1040 457 1 10 28 18 23 8 5
T R-1056 548 0.5 8 23 15 22 11 7
TR-1074 579 0.2 6 22 21 27 8 8
TR-1014 659 1 9 24 20 20 9 8
i TR-1051 551 1 7 24 17 24 9 8
Seed trees TR-1011 599 1 8 24 20 23 10 7
TR-1019 103 1 9 17 23 27 9 6
R 1,584 0.5 8 24 18 24 9 7
MR 1,210 1 8 24 19 22 9 8
S 702 1 8 23 20 24 10 7
T R-1040 532 2 9 25 23 24 9 5
T R-1056 561 1 7 24 17 24 6
TR-1074 564 | 11 28 20 23 4
TR-1014 380 0. 3 12 1 23 16 14
” TR-1051 447 0,2 7 18 17 26 9 il
Pollens TR-1011 413 1 11 27 19 19 8 7
TR-1019 599 0.3 6 27 20 22 8 8
R 1,657 1 26 20 24 9 5
MR 827 0.2 16 16 26 11 11
S 1,012 1 8 24 19 22 8 8




77wy FERRALOEE L 7 o — SR O BBk (E ) ~ 71 ~
BB O M A R TR RO #
of infected needles in the inoculated seedlings (197 4)
'ﬂi bils Pollens
) wLr FOMM 9% | WRERSL L EOWH27%
IEE S PEAE N 65 % (e) Pbafwa5% (1) b e cf
(d) Families having resistant [Families having Susceptlhle,’ - = X100
seedlings more than 9% | seedlings more than 27% |2+ d a+d
Number of - ‘
families EE 54 # EE W
atio (9 Ratio (% ) ,
Number Ratio (%) Numb?]: | Ratio (%) (%) )
5 3 60 20 70 20
2 33 4 67 33 67
4 67 17 50 33
6 1 17 5 83 3t 64
5 2 10 | 3 60 36 54
6 3 50 2 33 42 33
6 2 33 2 33 33 33
This combination contains both resistant and susceptible seedlings. See Table 13.
7w o= g TE RO M A
of each clone used as pollen or seed tree (1974) (% )
35 40 45 50 55 60 65 70 75 80 85 90
2 3 0.4 1 0.2 0.2 0.2 0.2
4 4 2 1 0.5 1 0.5 0,2
3 3 1 0.3 0.2 0.5 4 0.2
3 3 1 1 0,3 0.2 0.3 0.2
4 3 1 0,5 0.2 0,72 0.2 0,2 0.2
2 2 ] 1 0.3 0,5 0,2 0.2
4 1 1 1 1
0
3 3 1 1 3 1 0.3 | 1 0.1
3 3 1 1 .4 0,2 0.2 1 0.2 0,2
2 3 1 1 0.4 0.1 0.1
2 ] 0,2 0,4 0.2
2 4 2 ! 1 0.5 0.4 0.5 0.4
1 2 0.5 ! 0.4 0.4
6] 5 2 1 1 0.3 3
3 4 1 2 0.2 1 L 2 0.2
3 2 0.5 1 0.2 0.2
4 4 t 0,3 1 | 0,2
2 3 ! 1 1 0.4 2 0.2 0.1
4 5 1 2 1 1 5 0,2
4 ! 3 1 1 0.1 1 .2 0.1 0.1




i MRERBRIBIT IS #5307 &

IRV R, RSN MR, B2 S OMMSEE LTS, ChiRME LTOE 7 v~ VORI S

BB OBICENRD NN EERT, ERo 77 7iC ZEEDY: MR O SBD T

13, EIRNIEREORSZIER S & SIGEBEMMBAE T 2RER 10~20% O, T8h 5 BlREERED

e 2REER 20% OHOSHOLEOE S ZRL, MHE, BZio 28 & BT 282 tofnz
~LT5

A2 DB BID 2 NEN DR 9 B

S ER D4 F A Table 17, . Fig. 5-a,

bITIRd o SARELRE & & HIER 10~20%

B OERHHET 5 ERBALTH

L BDBTEOLOB KD B SARE

b Bo Fig. 5-a RSO BRI B

I 2B O RFE O BT &

BDIRERONTEDEAERD LI DT

bV, Fig. 5-b IO B B

BC e 2 2R O BZED B

Fig. 4 1605 & CRMOBSE OB NIC X 3 8/ o SIRRFEOARORIE T OTH

— VIERE O REREROM (1974 %o Fig. 5-a ic X3 & WO B

Frequency of seedlings calculated with the per- ST o TSR LB AR
centage of infected needles based on the different HERPERE S LI Ba b IilE R,

B4 Pollen

10 2 30 @ 50 80 T

# 1 R Percenlage of infected needies

&

susceptibility of the pollen or seed tree (1974). e S 2R T4 TR EED
Table 16. L@/ v— vic BT A2 HORIERIC X B850 (1974)
Constitution of inoculated seedlings based on their ratio of infected needles (%)
5 biil Seed trees 1k bl Pollens
i} —_ e Ea “T 2 g TN o 2
lones med | Byt T | mprmerns| mypma 50D | mpmme
for crossin Ratio of Ratlo of Ratio of Ratio of Batio of Ratio of
g resisi}ant moderate suscegtlb]e resistﬂ:ant moderate susceptible
seedlings | (. dlings s§ed11 ngs. seedlings | o dlings seedlings
T R-1040 11 69 20 11 72 18
i
R T R-1056 9 60 31 8 65 27
TR-1074 6 70 24 12 71 18
TR-1014 9 64 27 3 49 48
MR
T R~10561 8 65 27 7 61 33
o "1‘R~1011 9 67 24 12 65 22
- T R-1019 10 67 23 69 27
R 9 66 26 10 ‘ 70 22
MR 9 65 26 4] 58 37
S 9 67 25 9 65 26
1 Seedlmgs having infected needles less tl;a; o% -

Seedlings having infected needles between 10~20%,
Seedlings having infected needles more than 25%.

ONZO/é ”
w2590 #

2)
3)
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i CBUCR SRS oY, B ERTO P CIINHE 10% OHOM O BT P

'HMR ’ifkﬁﬁ& /)Q[EILLT“ j['ﬁ !f' ZO CJ ’{LU D H b\j’) ); !LJJ}I I ﬂl %) R, S ‘P%J:- l) <s

VAR s EXICMR & MR O T R, S O RERES TN TERIERTEION
mb% HEIE—EN S Th B0 FBBEROBSZVED DT 5 S BB O Z D B s

OO, BBk R, PEIHN: MR, 0 S OWVFTNOIERM O B KA
DO BN & HRERBIHD ST, TNFNOM s 7 713, 1EEH D% S
LT %e HEEAL: MR OTERNCE Y 23800, WIS OO B4 & i3 20% (<o
OB D, DITNOEEYEEO R & S IR ER O O RSO . 1 DRI DO TR E
ORFFOM»PeHIbDTHD, Chldlbl s UToREithitittichiid 6 ¢ &&Rd o Table 17 &
Fig. 5 ¥ T 5 &, R E UCREME R, JOEiREil MR, 20 S OOk 82415
oIS, L L, 1B E UTEIEEE R, &2 S OoMcidIiZ & A EESHYD HNIE0H, L
bk MR 208 &9 2 8T NO & & B2 /m U, G IE MR oRHE & 08K, 7778
HH MR XMR OEGIEEEEBINE—EME TH 5. ORI Table 14, Table 16 05 &3
$ho Fig. 4 & Fig. 5 347 a— VERLHEZIC Lol Ui 3L, &2 n2hosl 9kt
OREEORIERD M AT 77 TEb L DT, ZHEMKT 57 a—~ 3 d LI &R Uiz
LRSI WERD RO~ B2 DHTH Lo 71— VA 1D TR
BB, R ERTORIER DM O EA TR Ui

Fig—1 TN LORRED OAWWICHT 547 0~ vO[inE L 4 &, HEDEE U C#ER S
Utz T R-1040, T R-1074 [ZHRPUIEMIAIA RS A5, [H L T R-1056 1310 & h 15 ez fim 4 b Uiz
EERhLEE T R-1014, T R-1051 (ESEMI0A /R L, &I BB E LTo T R-1014 138575 it
WA R Ui, $70, WeZbho T R-1011, T R-1019 B Uiy 4 R Uiz,

b) B2 (1975 4F) @ SR HFE AOIIERAE Table 9 1059 o IWEERITHTAIC < g I &L

CNEEREOTYSICON DB LT DEEZ LD Big—1 ERBEAERY, T miERis

S G

TR, Fo o BB A RT B RESFTEETH L, Wnii—1 LRBRICKRD 7 v — VI, %

Table 17, &%y

ke JUCd A 7 vo— VS EC I O B SR S
Frequency of the percentage of infected needles in the seedlings of the cross

combination between two clones having different susceptibility (1974) (%)
- 7 i |
ols l10l15|20|25 30|85 40|45 50]85]|60]|65]|70] 75 80(85/90
L P — 1
PN i 1
R X R 669 | 0.6 6125|1926 |11 512 3 |1 [0.60.30.30.1 1
R XMR 369 | 6171724101005 6 |1 |2 |05 081 |03 JJ
R X S 546 10,710 |28 |17 21| 8] 713 |3 |0.50.40.21 0.2
MR X R 620 |1 |11 26|20 22| 7 62 ‘ 2 |03 O.6i 0.6/ 0.4 0.3 0.3
MRXMR | 255|0.4 4|14 13|25 15 sS4 |2 |2 |04 o4 |
MR X S 335 0.6 6 27 |21119] 8! 76 ’ 4 1 009
S X R 368 2 | 10|27 120 21|10 5 0,818 L1 0.3 0.5 L 0.3
S XMR | 203|058 7|15|17 |30 |10 93 3 losf1 [1 1 |os
S X 8 131 |1 5| 24 26%23 9 912 108‘10,8 ‘

* Percentage of mfected needles, #x Combination.
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R
Seed tree R - MR
-5
I
70 o " oeg
70 80%
50 %
Seed free S
70 o 0%

ki) £ Pereenfage of infected needles
Fig. 5-a BEEHARICT 28K 7 v~ VR HICE 1 4 RWERE Y — R —1974)
Frequency of the seedlings calculated with the percentage of infected needles

in cross combinations between two clones having different susceptibility. (1974)
a. Influence of the susceptibility in seed clones used for hybridization.

Pollen R = = MR

50 50 70 80%

Pollen MR

Pollen §

15 % Percentage of

Hected needles
Fig. 5-b [&&Ve BiCd 238k 7 v~ Y HIREHICE W 2 R E A —TE-—(1974)
Frequency of the seedlings calculated with the percentage of infected needles

in cross combinations between two clones having different susceptibility. (1974)
b. Influence of the susceptibility in pollen clones used for hybridization.
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Table 18. 3}

B s o~ IR B O ERGE kg - - 75 —

Ko m— RZS IS SR O T B B

Frequency of the percentage of infected needles in the seedlings

of each cross combination

(1975) (%)

e BooTE & }’ercehtage of |
- L N infected nee(ﬂes; o 5 0 5| 20 ‘ o5 Loao | oas | a0
Combination of mating f -
T R-1040X T R~1056 41| 41 16 2 1
w X TR~1074 29| 58! 10 1 1
R % R T R-1056X T R~-1040 11| 56| 27 4 2
) 7 X TR-1074 71 56| 31 4 3
T R-1074X% T R—-1040 3] 61| 27 8 1
P X TR-1056 47 1 35| 14 4|
T R~1040X T R-1051 30 71 68 20 5 |
TR-1056 X TR~1014 40 251 30| 23 3 5 3
R ¥ MR ” X T R-1051 53 5110 17| 21 8 4
TR-1074X T R-1014 40 151 65 5 5
" X T R~1051 98 21 43| 48 5 3
TR-1040X T R-1011 69 | 39| 511 9 1
o X TR-1019 89 31 36| 45 1
R % S TR-1056X T R-1011 85 [ 20| 49| 25 5 ]
oo ” X TR-1019 69 Ll 17| 36| 23| 10 3 1 3
TR-1074X T R-1011 82 1] 271 45| 20 6 i
e X TR-1019 85 1] 33 44| 15 6 1
| TR-1014XTR-1040 70 71 540 24| 14
; ” X T R-1056 59 20 49 22| 19 5 3
. # T 7 4 1 (”l‘ i{{,
MR X R ‘ 7 XTR-1074 91 11 48| 30| 14 8
TR-~1051 X T R-1040 93 44 | 45 5 5
o X TR~1056 103 2 62| 34 1 1|
” KT R~1074 1 1| 42| 35] 171 41
TR-1014XTR-1014 30 10| 47 | 27 10 7
MR X MR ” X T R~1051 98 13| 541 20| 12
TR-1051 X TR~1014 98 20 36| 42| 18 1 1
TR-1014X T R-1011 104 201 53| 19 4 3 1
. . v X TR-1019 79 3510 41| 13 4 3
MR xX S :
TR-1051 X T R-1011 22 9l 32| 27| 23 9
" X TR-1019 93 51 34| 44| 15 1
TR-1011 % TR-1040 74 22| 49| 16 3 1
. ” KT R~1056 87 28 | 64 9 7 2
5 X R v XTR-1074 88 14| 43| 1 |
TR-1019XTR-1074 24 17 25 1 46 8 4
TR-1011X TR -1 32 7 5 4
s x Mr | TR 101y’131)44 ’51 Lo 4 }) 1
” KT R-1051 101 14| 44 35 7 1 3
R B S e ! | —
| |
s % s TR-1011XTR-1019 | 93 81 45 24| 15 4 4 w
) TR-101I9XTR-1011 | 16 191 69 13

RXR:-TR-1040 X TR-1040, TR-1074x TR-1074, TR-1056x TR-1056, RXMR
TR~1019 X TR~1040, TR-1019x TR-1056, S X MR--TR-1019 X TR~1014, TR-1019 X TR-1051, SXS---TR-1011x
TR-1011, TR-1019 X TR-1019 [21# 20 AKIC D X5 LML, (xS~ TR-1019x TR-1011 R HI41)

Hybrid combination noted here are excluded from the Table because the number of seedling less than 20.

«“TR-1040 X TR-1014, SXR--
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Table 19. R E h 7 0 — v & & o K i & -
Resistant or susceptible tendency of the clones based on the ratio
B b Seed trees
s om o~ v @é‘—*umw/ul )5 TRIERIS DL [ OWN21%
MeEzs | Z% () PEEs®BER (¢)
< a1 (a) Families having resistant [Families having susceptible
Clones used for seedlings more than 5% | seedlings more than 21%
crossing Number of ‘ -
families | % % ¥ | K B | % % % | & %
Number Ratio (%) Number Ratio (%)
T R-1040 5 1 20 0 0
R TR-1056 6 2 33 4 67
TR~-1074 6 1 17 i 17
TR-1014 7 2 29 3 43
MR
T R-1051 6 1 17 1 17
s TR-1011 0 0 3 50
T R-1019 2 50 0 0
Table 20. &7 o— YEREHOMRR 7 o — VHRIERERS T (1975)
Frequency of the percentage of infected needles in the seedlings
of each clone used as pollen or seed tree (1975) (%)
TT—— Jﬁ@}‘&zfg Percentage of '
P —_infected needles | 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40
Clones used for crossing
A
T R-1040 421 1 40 46 11 1 0.5
R T R-1056 434 5 38 32 15 2 i 0.2 0.5
TR~-1074 437 3 43 37 13 0.2 0. 2
TR-1014 531 2 35 39 16 6 1 0.2
MR
Tt T R~1051 490 2 42 40 12 3 1
Seed trees | - - - B
S TR~1011 528 0.4 23 47 19 3 1
TR-1019 75 5 27 44 13 1 3
R 1,292 3 41 38 13 4 1 .4 0.1 0.2
MR 1,021 > 1 39 | 39 | 14 5 1 1
S 603 | 24 46 19 7 2 1
T R~1040 428 4 47 35 9 4 0.5 . 2
R T R-1056 473 1 44 37 12 4 2 4
TR-1074 455 3 42 40 12 3 1
TR-1014 304 4 38 38 15 3 2
MR T R-1051 364 1 31 40 20 7
2% 11 7 ’ : T N
onens g | TR-On | 82| 0.3 24 | 49 | 19 5 0.5
- TR 1019 510 2 28 43 17 6 1 0.2l 0.4
R 1,356 3 44 37 il 4 1 0.2
MR 668 3 34 39 17 5 1
S 892 1 26 46 18 6 2 1
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BEZ OB E R T R R O K
of infected needles in the inoculated seedlings (1975)
1€ b Pollens
BT S 01 1 b Jr?wggr®@@§
PIE & R e H5R (f g
(d) § delhm having resistant [Families having susceptible b +e X 100 Lt—fy 100
seedlings more than 5% sedlings more than 21% [¢t4d a+d
Number of
families % % M j:d R 2 % ¥ S <
Number Ratio (/)) Number Ratio (%) %) %
5 2 40 1 20 30 10
5 ¢} 0 1 20 18 45
6 2 33 0 0 25 8
5 2 40 1 20 33 33
5 1 20 3 60 | 18 36
6 0 0 4 67 0 33
6 1 17 2 33 25 25
N OB D HEh, Fie,
R

FrE—1 DAIELE il ZDIEFDR
T2 TH B IC—E OB D1 7k
RHDTH -1, (D—b) TR~z LD ICHRIDIZ

<&

Ly

EAEMEE L, SR ORI
j\ !H C% s 7Te
BRMERA Y 7 — /D)

Bl 9 BHTAY I

Wk %38
RO
7 Table 18 ICIRT o MiZ—1 IC L~ RERD T

ufj\'l/ DB

-y

HFZ RO A DIEDIR

H

n‘

BOFRRHEL 0~40% L7 -TW0 b, DENOEHR
ICNTHREBOEIRYEE 5~15% %77 L, 5~10
% OWEERDHHEES £ T R-1019X T R-1056
DERIZTI 20 KK &80
FXOBEA LUTze WHDREHDII S 5

10% p ST AR S 15% P Lo &
THORFERT & OLLESE ICNT o Bz
—2 BT HER 15% LILEOT A EsiER
&L, BAeWoHEN5S LIk, EEERHO LR

b3 20% LITOR%R AT D

BE—2 1T BT

Table 13

e MPVEE I DO R %

D69 LIT, WHRERTO W) 21% LiEo
FERTIEBMWENZREHLZ, K7 v~ YOS
V3TER & LT oIic ST 2 RR L RS

3} Seed tree

10 20 0
5 I & Percentage of infected needles

Fig. 6 1EfB L ORI ORZEIEDENIT X

B 7 v — VAL D R AR R
431 (1975)

Frequency of the seedlings calculated

with the percentage of infected needles

based on the different susceptibility of

the pollen or seed tree (1975).

40

J*HA
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Table 19 IC/RT o RIER &L FERICHTE—1 IKHEBIEENE R BRZHEARRHEED, &k
PHERRREUTEDUT L8 o Tce LIehi=T, K7 a—v &b B5T2RR/KEDT L, HRIE
Vo BEHOREBIZIOTNLDLTDLTH bo BE—1 KBV TERLMENORRICHEST 2EDOELH
> ote TR-1040 EME—2 KBV THRAKROEMERT. TR-1074 b EAKTH 5, BE—2 DL
D ICARNICRERSMECE S TORAMMNE LS LIRSS, IEFEEMNZ R OLERE HbHET
TIRERM OROILRIC KD /2o Table 19 (k% & T R-1040 1R & LTl G ER O Z Ric B S

Table 21. {E0UEY 7 v — VigB ) 2 ORIERIC X 58000
Constitution of inoculated seedlings based on their ratio of

infected needles (1975) (%)
Bk ﬁi\} Seed trees it ¥y Pollens
=B W IED | e ) S IRY | g ,
B s | e Wn W mpmee| woeow | 0w
for crossin Ratio of Ratio of Ratio of Ratio of Ratio of Ratio of
g resistant moderate susceptible | resistant moderate susceptible
seedlings seedlings seedlings seefihngs seedlings seedlings
TR-1040 1 86 13 4 82 14
R TR-1056 5 70 25 1 81 18
TR-1074 3 80 17 3 82 : 16
TR-1014 2 74 23 4 76 20
MR |
TR-1051 2 82 16 1 71 28
g TR~ 1011 0,4 70 30 0.3 73 27
) TR-1019 5 71 24 2 71 27
R 3 79 19 3 81 16
MR 2 78 20 3 73 23
S 1 70 29 1 72 27
1) %8 ﬁi‘%&ﬁ% JRIESR 5 BLIN Seedlings having infected needles less than 5%,
2) R E v 159%PIF Seedlings having infected needles more than 15%.
Table 22, BSWAERICT 5%k 7 v~ VI EEORERSH
Frequency of the percentage of infected needles in the
seedlings of the cross combination between two clones
having different susceptibility (1975) (%)
T PITERS
) e ¢} 5 10 15 20 25 30 35 40
el —
PN |
R X R | 559| 4 47 36 10 2 0.7
R X MR 254 4 48 30 11 5 2 0.4
R X 8 479 1 29 45 18 5 1 1 0.2 0.4
MR X R 497 2 50 33 11 4 0.6
MR X MR 226 2 27 45 18 7 0,4
MR X S 298 2 28 47 17 4 2 0.3
S X R 300 2 30 47 13 6 2 1
S X MR| 188 0.5 22 45 26 5 2 1
S X 8 | 115 10 48 22 12 4 4

* Percentage of infected needles, #+  Combination,
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T 5 R < IO ME I FERICE ST ARIZ0OTHD, Bl
A D 7 0 — i, T R-1074 & 18] DN 2779 T R-1056 [ o & U TR

E PR AR, o R0 ZHR sy

LT A R . T R-1014 13 —1

7{

%o TR-1051EIEM & LT D PRI me— D TR
1017 (a0 &
Gio T R-1019 EEHE & LC Sl 52500 14

<, Ak Wl d 4 o Ll

IRGEYANAN

oy m e Y ORZERA 0 v = ORI, R O R T E OFF

Zosrma Table 20, Fig. 6 vy, R, ARl ogso—vkt,

faf, ek B pTHE

DHL 5-10% DIl

Table 20 4 & Xy -—1 & [WER ) £ 0% OfEAT,

~10% D% IR T ol (ORI =

ELTCHI v AR L. T R-1040 134 LT ORAT O L
s m— v TEEEaR L, R
HFES @540 TR-1074 1 TR 1040 1T < PR EE A7 T
T R-1056 1L & LT O E T T8, Tl
Aok & LT T R-1074 1SV RV EE

1014 A, 1ES & b IciRbTk
TR-1011, T R-1019 {3

T R-1051 (@ RHe & Ui horb i, bk &

AL, T R-1011 1% A

AR Size 474 &, Table 20, Fig. 6 178

DodE R, IR MR, 5~~10% 11 650 D (L OJE D FIT 5

SO R A16%, MY MR 12 6% & 10% His

S 1Z10% o s o EIE
i3 10% & SOASHELE MR & 10%
FEENENIC B 5 HEREERE O AHOME
SFUH

5 AL, Fig. 6 IKBWT R, MR, S Ofi< i

Teby & L COEBFO A O (sl R 71 5%,

WCHDHINS KOS - Tnd o DI RILDS

[Z2ERTLHEDTH L, Tiheh R AR D7 v~ VERBE—T &

DA TR, HIPTRHHMMR, S EICEBTS

WHROESZRT, BITA R ODZEEL O FED R IR DS54 Table 22, Fig. 7 [0RT o T 11DAE

e dith, BREHC L - TS AT NRE NS O, 10% WH1ing

B L b
WhONB Lo BRI S & S DRETIREE OITHOLED 15% O 1/2 & TMs. Fig. 7 T
Ry PR M, - S L SO BN E A
73T TCEDLELDTEY, ARFNEFNORZIOIER ST 22D BhsH

B A AR A S L TR ERD RO BN AR Lieb ODTH 4. I I 5 & RS
HEHCHE R DB AREZIE S &ORRO S5O 10% (47, FBHREETE MR OBAE S &

MR & DR 10% 12,

DI & DIZHLD I

& O, T8

DEARNTNOR
HOSMOLETE LS, EHOENENDRE L REHA T
FICT DA A BER, TR0 5

Motnd 0%

-0

T DAFT DDA E W L TR

hELEBASEBBOBAS o (R LENE R &1 &E
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BN Eh DR I HORERDSH LS

ABRICHd 2T, 5% & 10% OWERICOL BNANHOILDED &, Zhichk) BRERED
TS DICRI NI,

Sead tree R Polien R

Seed tree MR

Pollen MR

Seed tree S

10 20 30% 10 20 30 40%

PIEERR Percentage of infected needies I Percentage of infected needles

Fig. 7 BSEWERICT 587 v — VKR HOIRLE
REERIE (1975)
Frequency of the seedlings calculated with the
percentage of infected needles in cross combina-
tions hetween two clones having different sus-
ceptibility (1975).

_ 0=z
1974 ]
- - -
[T ] I
L L [ | ! | , I 1 + BEEOR
N 3 4 5 8 Grade of susceplibility
975
[ ]
[T [1T1] zapon
1 2 3 4 5 6 Grade of susceptibifity
L L I L s 5

° 10 i 2 25 % percentage of infected neadlies

Fig. 8 #ik7 v — v RERHEOZRIRER DI & &
Z: oM

Evaluation of susceptibility of each cross com-

bination family based on its percentage of in-
fected needles.

1975 Fic{ T foBuE—2 DERERER
BRROWE F, ABRTEVFERT
B - 17 v — Y DARBFICHT B HIT
T A ENTE o, BE—2 D
RABERT A E TR-1040, T R-1074 1%
WIEEIN AR L, T R-1056 SR &
U TRBZEERER LR E LT
EARFUE IO B % R U fce TR-
1014 3P miciE <, TR-1051 1
B & UCiERIICE S, 1B & LT
BRI % RT . TR-1011, TR~
1019 BERSZMERERLico &7 n—V
D FERA RIROWEHYE, HEEHEHM:, B
ZUED 3FIC I LR 21T S - & C
5, BFOMBILEROMEN & FEUE R
Lizo

(3) @

a) BuE—1 L#E—2 OfRICon
T 2 1974 FITHT » efE—1 & 1975 4F
AT » 7o BE—2 ORBHIERIGRAITK
SIDAED B D, FEERE Bl S
BTEMNTERD, KRERDFERD
HBEAETT 9 1o DI E R RDRELIC DD
THE—1 &iE—2 222 6 Bl
DRSS, ZROFERIRLTTD
BRBIORTHE Lz RRREROB
W Bl s & BRI O ELr 2 Fig. 8 1T
R, BEROKE—L LRE—2 OB
BEROROHE L 2 DEEEBHIFEL LT
Table 23 IKRT e EEROASVEZ
D EZROAFICKRT BES O ERHR
HETHOBEORERXZIHVbDL
#% 5N 5B T R-1040, T R-1051 %
B4 25%%, TR-1056, TR-1051 %

5}&:&
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Table 23. Mi-1 SHol-2 1K B 2387 v — VIR RO K
Evaluation of susceptibility in each cross combination family
and its variation in two years

1E# ! ' e
‘ Pollens - R‘ MR ) o
Exp‘) TR-1040| TR-1056| T R~1074| T R-1014| T R-1051| TR~-1011| T R~1019
B T 1 1 . '
Seedtrees . L L |1 @ |1 @ | T |01 |0 1|T I X
T R~1040 1 21 21381 2| 3|4 3 1 1 2 3 4 3
R T R-1056 3|1 404 4 21 6 | 4 4 3 1 ] 3 5
TR-1074 3 1 2 2 3 2 4 5 1 | 3 2 4 | 4 2 3
o i - — ‘ H —— - SR L .
TR-1014 20214 311 33 205 a1 4] 4]3
MR | o o . )
['R-1051 2 sl a3l z2lz2]3 41s3s 4 | 5 2] 3
- R L LI I,, - ‘ —
o TR-1011 1 4 4 31 2138 s 2 | 4 4 6 3 5
- TR-1019 2 4 5 6 2 2 1 6 513 3 1
B
T R-1040 1 1 1 ; 1 0 | 1 1
R TR-1056 2 0 2 | 2 1 3 2
T R-1074 1 1 2 i 4 1 0 1
— — 7,7177777 S ] - —_
TR-1014 0 1 | 2 1 1 3 1
MR i
T R -1051 1 1 | i 1 1 1
g | T R-1011 3 A B 2 2 2 2
’ TR-1019 2 I 0 i T 0 0

1) T :Inoculation experiment in 1974, 1 : Inocculation experiment in 1975.

ok & T 2 FREED NS {, TR-1056, TR-1011EH & F25%, TR-10142TEREFHE
RREBENKE D BEFEOKNE 71— D

D BB OHICEBBEA D 5HIT0e ZHRD

FRIERITARIC EHEIDZ RO NTBABIICHERT 5 0 ENTE T, FROIMNATEO HI /7Yy

HTH LI, XOICHMELBRANEETAIHEDEELZ OND, FREERICE T 5 M4 O OIRIER
DDV TR HONAO LFEA & 2 U TR E R S A WD I EAZ T D 5 %R

BEZLE, WiE—1 LBE--2 O E LI DA R T 2RI, IR Em &

& LT 5 4%7% . LN DHEZRDZFA i1, ME—2 2% e 7T Table 24 1077 &
FE--1, BE-2 E IR ENA R T ARRD S B, 3EREAE, TEROINsOT TR B

= VB LT A D 1 FRIZT R-1014 D
B R RO KR DHH QIR S, W VE M5 R0 E R

Table 24 RN 2E K 5iC T R-1014 I EHikk

PYTH D, TOFREBIE—L KB TIRHETE

D DI EMATHRTD b,

D55, JEZVEET O RO RN R % 72 13788
ELUTHET BHFRNED, K7 n~ YORE—1, MiE—2 KB 2I8HEn, BEVEED

M54 5 HRE, R LIERICH T T2ORAGNELES BT Table 25 1C/RF, Table 25 o %
70— YOARFFIC AT BEME AL &, Mok s LTl
RICE ST BN <, WL T R-1056 13
AR & 43 e D [ %

BN X L7 T R-1040, T R-1074 3 HSHLVEEIM 5
M R 22 RIC 54 2 R s fik:
REME [ 52 R I B 57 4 T As T R-1056 10 IR &,

% &7 v — TR TRE AR

194 T R-1014 (3%

]./,



Table 24. BE-1 LME-2ICBT 2B v — VHIZERROA 7 <V EERICH T 51EH

Resistant or susceptible tendency of each crossing between the selected clones

T EOBEREZEZRT XK

Families showing resistant tendency

BREZHOMMBERT R K
Families showing susceptible tendency

1974

1975

1974, 1975

1974

1975

1974, 1975

T R~1040X T R~-1056
” X TR-1074
T R-1074 X TR~-1056

TR-1056X T R-1040
“ X' T R-1074

TR-1056 X T R~-1040
” XTR-1074

R XMR

T R~-1040X T R-1051

TR-1040X T R~-1051
TR-1074X TR-1014

TR-1040X T R-1051

TR-1056 X T R~-1014
” XTR~-1051
TR-1074X TR~1014
” X TR-1051

TR~1056XTR~-1014
% X T R~-1051

TR-1056XTR~-1014
" X TR~-1051

TR-1040X T R-1011 |

TR-1056X ”
” XTR~-1019
TR-1074X "

TR-1040XTR-1019
TR-1074XTR~1011

TR-1056 X TR-1011
” XTR~-1019
T R-1074X T R-1011
" XTR-1019

TR-1074X TR~-1011

MRX R

TR-1014X T R~-1040
” XTR-1074
TR-1051 X T R-1040
” X TR-1074

T R-1014X T R-1040

T R-1014X T R-1040

TR-1014XTR-1056
TR-1051 X T R~-1056

TR-1014XTR-1056
” X TR~-1074
T R-1051X ”

TR-1014XTR-1056

MR XMR

TR-1014XTR-1014

T R~1014 X TR-1014

TR-1014XTR-1014

TR-1014XTR-1014
” XTR-1051
TR-1051XTR-1014

TR-1014XTR~-1051

TR-1014X T R~1051

MRX S

TR-1014XTR-1011

TR-1051 X TR~1019

TR-1014XTR-1019
TR-1051 X TR-1011

TR-1051 X TR-1011

TR-1051 X TR~-1011

S X' S

TR-1011XTR-1040
TR-1019X T R-1074

TR-1019X T R-1074

TR-1019X TR-1074 |

TR-1011XTR-1056
T R-1019X ”

TR-1011X T R-1040 |

S XMR

TR-1011XTR-1051

TR-1011XTR~-1014

TR-1011 X T R-1051

S X S

TR-1011X TR-1019

* Combination.

Exp. 1974 : TR-1014 X TR-1014 3EHulk, BREMURH OBHZRT,

This combination contains both resistant and susceptible seedlings,
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K7 Y EEIRILU T 2 v - TSSO e A e (BRIZ ) — 83 —
HOE I ZRIC S TR-1074 GRS HFETCHE 92, cO/a—vidE—1, 2 &I, ’E, Bk
WD OIE TEPUL I S0R & REZIE IR SCROBNICE D R TS T M s n— Y Th Do

T R-1051, T R-1011 B2V ZRICEES 972 s 7 a — VORRFEROEFICT. T R-1019
BEEZE v — v & LOBREN BRI E U TOLREROMWE AL {, Table 13 oAt Stk
RIBENT DD 7 v — Y EICER D EFTERVD, (W ET 5550005 5 & VRN SR
WS35 Medld ol <780 e SRDILHL VM, IR B, TEMORFICL 20 DTH 6o B

ELTOKY v — Y DALY, TEHE LTOE 7 0 — VDALY

Hidp &7 0 — v ORE L UTER &

UCOMRE RN C LA BNE LTHR Y v — VA REL B I B O IER D /M ANC & - Tl
Ufco Bil& 7 v — v ARSI KT 2@ T R-1040, T R-1074 3fw—1, 2 & dikpidt oMz
U7ehd T R—1056 (L2 VLD A <, Bow—2 1080 5108 & LT ARk iR Ui,
HREHSHIED T R-1014 BHuE—1 W TR & L ORWEZHEOMEnAR L, T R-1051 2k —

557
X ST
S

L 2 Ehictihe LT

I A R Ul 27 v~ TR

o

Tl B R OE21CB0 4%
LD A R RO

Table 25.

k

in

1011 R E—~1 1B DTSR IC

sl 7 v — v OB -

Resistant or susceptible tendency of the clones based on the ratio

of infected needles in the inoculated seedlings (%)
S B vk B AR T KR
Families mowmg resistant tendency
{,2‘ ol — Ve - S— B— S
' - Sz 2]
Clones used for 1974 1975 Average o
Cros smg - T e - - . e %{) R f’%}
B g ¥ | R IR Y| B fr | B ¥ | Average
Seed trees| Pollens [Seed trees| Pollens |Seed trees| Pollens
TR 1040 80 60 20 40 50 50 50
R TR~1056 33 33 33 0 33 17 25
TR~1074 33 67 17 33 25 50 38
TR~1014 50 17 29 40 | 40 29 35
MR n . , ] . .
TR-1051 33 40 17 20 25 30 28
o 'FRMlO 1 33 50 0 0 17 25 21
" TR-1019 33 33 50 17 42 25 34
R ORI 6 N B
Families showing susceptible tendency
g ooa - v 7 G 7
Clones used for 1974 1975 Average .
crossing - PO A
B BAE B B BB k| B k78 k| Average
iSeed trees| Pollens Seed trees| Pollens |Seed trees Pollens
T R-1040 20 20 0 20 10 20 15
R TR~-1056 67 67 &7 20 67 | 44 56
T R~-1074 50 17 17 0 34 9 22
MR TR~1014 50 83 43 20 47 52 50
) TR-1051 50 60 17 60 34 60 47
— — 5 - N— —
3 TR-1011 33 42 50 67 42 55 49
’ T R-1019 33 33 0 33 17 33 25
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AR ER LS, RE—2 KB TRIERZROEISE LN TH 5, T R-1019 G E LTS

WIS, B8 & LRSIV,
&7 0 — VORIFICRT AL, BE—1 LME—2 THE T EER L7 0 —viH 50,
REROBIMEERNEZ R, BZEEIZRENENICEET A8 n— v OhEL, IR LD
78— VOREHDRELRDOAHOLEL R I —B LT 5o

b) BREBOBENRHEERRICL 5U5R7 v — v OEZHOBROZE & R f5R « etk o—
¥ OEFUIFHRD X 5 1 1965 5> 5 1969 4ED 5 FER OMEKRICE 1 2 HEKELE b LiKfTebhicb D
ThHB. TNLIBSBEHROBEEIFT SN, 19724 T3 ELOFEREENE SICNZ oh, WHTRE
WIEROR MBI O, ZORE, Wil o— VO TRZEOBRBEZEHIN 2 SO0 Uk?s &
TERRICH 1 B IR ORISR RIT 0.6 LIF, FPEEHEHTIER 0.61~1.00, &2k 1.01 2Lk & Skt
EUTH - T T R-1040, Bk & LTl - C& 7z TR-1011, T R-1019 {Fsh R IcklAE 2 S
D, EHUED T R-1066, T R-1074 D313~ CHEEGIEIC 1L - 72, U L, thEEEEAIED T R-1040,
T R-1014 &R UrpBEES LMD T R~1011, T R-1019 ORIBRIEHM O£, EHHETH 3
1074 DRI E DED 3L B FIFEILEL, TOHI%

/\

T R-1056, TR~
KB TREEL, #6l7 o— v ORRIEH L

Table 26. 1965 4£~1972 4FICH T B v — v OMGEM IR AR
Average disease index surveyed from 1965 to 1972
SO B | MoE TR R IR g m — V&S
Susceptibility Disease index Clorxe No.
R 0.51 ~ 0,60 TR 1056, TR-1074
0.6l ~ 0.70 T R-1040, TR-1014
0.81 ~ 0.90 " -1051,
MR TR 5
0.91 ~ 1,00 TR-1011, TR~-1019
Table 27. 1965 £~1972 SEREMMEIC L 384K 7 v — V ZEHED

JREE P B B R
Percentage of the infected needles in each cross combination
between two clones having different susceptibility

1974 1975
ARSI | W R | W R | S| R M | N E R
Number of | Number of | Percentage | Number of | Number of | Percentage
needles infected |of infected | needles infected |of infected
examined needles needles examined needles needles
S R 112,131 18, 861 17 177,408 12,785 7
Seed trees | MR 62, 650 10, 280 16 106,774 8,572 8
o) R 101, 850 16, 681 16 161,030 10, 938 7
Pollens MR 72,931 12, 260 17 123,152 10, 419 8
R X R 58, 200 9, 662 17 87,147 5,531 6
R X MR 53,931 9,199 17 90, 261 7,254 8
MR X R 43,650 7,219 17 73,883 5,407 7
MR X MR 19, 000 3,061 16 32,891 3,165 10




Table 28. 1965 4E~1972 EMEMTRIC & 2 REZHEBRMERI ORI DR IERE BT
Frequency of the percentage of infected needles in cross combination between two clones

having different susceptibility (%)
—— W ZE R Percentage of
B infected needles | 5 | 15 | 15 | 20 25 | 30 | 35 | 40 | 45 | 50 | 55 60 | 65 | 70 | 75 | 80 | 85 | 90
Susceptibility T |
7 | ‘ | | =
& R 2,243 0.6 8 | 24| 19| 23 9| 7 | 3 | 4 1 1 | 0.4 0.5 0.2 0.1 0.1 0.05 0.05 N
S i i | 4
Seed trees MR 1,253 | 1 8 | 23| 19 24 9 7 3 3 | 0.8 0.9 0.3 0.4 0.2 0.1 0.1 0.1 N
_ i} | ? e
| 1 i ‘ &
” R 2,037 | 0.9 8 | 23 19] 24| 10 6 | 3 | 3 | 0.9 1 | 0.5 0.4 0.2 0,05‘ 0.1 0.1] i
Pollens MR 1,459 1 0.5 8 | 24| 19| 22| 8 8 | 4 | 3 | 0.8 o8 0.1 046 02 01 [ 0.07 =
1974 | | | ; | | ! | &
| 1 — i e
R X R 1,164 0.7 8 | 23] 20| 24, 10| 6 | 2 | 3 1 ;1| 0.6 0.3 0.3 0.2 0.1 =
| | | | ‘
% R XMR 873 1 | 8 | 24| 18, 24| 10 7 | 3 | 3 |1 1 0.5 0.5 0.1 01 0.1 0.1 YI:
Combination | rp . g 1,079 0.6 8 | 25 18 22, 8| 9 | 4 | 4 | 1 1| 02 07 02 0.2 01 N
N
MR XMR 380 0.5 7 | 23 28| 25 8l 7 3|3 05 03 0.3 0.3 o
| i i i i
_ ! ‘ | o
| 1; | | | ‘ \ | f
S R 1,823 3 | 39 39 14 ¢ 1 0.3 0.05 0.1 | % %’:
o ! | ] %»
Seed trees MR 1,03 2 32 | 43| 16, 5 | 2 0.6 ‘ . =
| | i %4
| J 1 FLn
o R 1,660 3 |43 | 38| 12 4 1 0.2 | ‘ 2
Vs . ; | =
) Pollens | MR 1,256 1 |27 44| 18| 6 5 0.7/ 0,08 0.11 ‘ &
1975 ) ~ | | D)
R X R 903 | 4 |47 | 33] 11| 3 | 11 01
i | | |
%W R XMR 757 | 2 138 | 43 12| 4 1 0.4 | } |
Combination oo R | 920| 1 81 | 44 16| 5 | 1 | 05 0.1 0.2 |
| * | | %
| MRXMR | 33| 2 [18 | 44| 24, 8 | 2 | 1 3 <
: | | | i ‘ !
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J 7 ey EIERR DU

i 10% i 0, 5% O 3% BEEAEE, TR A AL E D BTl 6% DML & S Ihd
AL, 15% LD @R B D A D 1 {755 o ARPUTE & AR E O 22 L T IEALI DM IRELE D B A 10
EROEOEIRE D Thb D, (RROEED FAEOEINA IR Uco WEIHWEE 5 UOsSR THEIN
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VXA T R-1066 DRz O i AsFvii—1 055 <, T R-1014 3Ly E i m D i il 4 o8
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U, MoE—1, 2 &dlcged Pk iz Lic T R-1040 25 T R-1056 L U #EsstE 5 s <,
WD BEIL DR Do CORMICD W T E SICkif T SN i M s

R & A AT DI s 18y

LEBE B o WHDY 7 — SOV T

(1) Mokl &)
a) Mri—1 (1974 4E) @ K
T R-1030 & DR 31 5% 1,669 A (242400 12 &

#

(N

BH13 7o s |

=

Uil 7 v — v T R-1056, TR 1074,
R T03 A, REBATES & D2l b 55k 289 A (24F
Wy 5 505k 284 AL (2 ML 4 305k 236 KD Dt 41 56R 2,242 KT H - TH%k

AR 4 5% 235 ),

O DI 5060 AUCT A - T b (Table 29),

GE O OB, R, ORI TR 7w BRI B & 1)

f
B CHA S To, ks, 2NN 1436 cm RO 4 AREAZ & Lo JERICHN - TOHEAE, 2

SEH DB 13 2 b

B, T D RDH

S SR O Udee JRMEATE, TR H, WEOE MY, F/

st P, W, BEO NS Ty a— v BRI o T2

by kizr—2 (1975 &) @ e bat L

kow— v b O2EE31I5 1, 469 K (3
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e X BRI Table 29 1 ORY,

VARAET & 2 ARG Sy, VRIS R 9 7 n— v & BT v - v

L8R DS 2 A Dl

MO E o7 AN OEEGTSH

T R-1056, TR-1074, TR-1030 (13:%) & O%E 19 505, H:
%

HRTHbH, BBHTHLIREEES, HAR

Y, FrREE LTOREERIE L 2 0~ AR 82 u— v TR-1056, TR-1074 DA% (R ET D
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Table 29. W3R &ERIK 7 v — VIEREKEROHAS EH EHAY

Number of inoculated seedlings and collected needles in each cross
combination between plus-trees and selected clones

MRS

T \‘md/
T i ¥ Pollens Mixed SA;@&}}
T ~—_ TR-1056| T R~1074 | T R-1030| pollens Ollif.’)la~
£ # Seed trees — of plus- [P tion
T trees
HWOAE O OE ¥ Number of needles examined
1 M Usuda -6 | 2,550 2, 550
EHH Iwamurata -8 2,450 2, 500
) pEES Kusatsu -1 2,600 2,450
LA -14 | 2,400 2, 600
1 vear-old| BIEA Mmamlsaku 18 2,650 2, 600
1974 Se}édﬁngs JbiEA Kitasaku -4 | 2,300 2, 600
" -5 2,550 2,550 2,550 2,700 2,400
(112,0,73> FA % Shochiku -2 | 2,573 2, 550
054 Ff4# Minamiaizu -1 | 2,600 2, 650
2k | B H Usuda -5 1 3,000 2,700 2, 950 3,000 2, 800
AT Iwamurata -12 3,000 2, 950 2,950 2, 950 3,000
2 year-old -29 3,000 2,950 2,900 2,950 3, 000
seedlings | gi£A "Minamisaku -3 2, 950 2, 850 2, 950 2, 850 3,000
[l [ Usuda -6 | 4,751 4,479
ERH Iwamurata -8 2,934 4,723
. p2:S Kusatsu -1 3,355 3,715
2 SELETE -14 | 3,390 4,005
12 vear-old| BEIEA Mmamlsaku~18 3,000 3,810
1975 Se‘édlings JbEA Kitasaku -4 | 2,600 3,695
” -5 | 4,521 2, 899 3,352 4,052 2,260
(187,579> ¥A #% Shochiku -2 | 2,440 3,392
[ £ Minamiaizu -1 3,852 4,851
s4Ekp | 2 H Usuda -5 | 5,640 5, 300 5,880 5,245 5, 300
ER Iwamurata -1 5,642 5,582 4,830 5, 656 5,307
3 year-old -29 | 5,987 5, 800 5, 282 5, 900 5, 922
seedlings | gL 4 Mmamlsaku -3 1| 6,000 5,347 5, 700 5,283 5,900
H A b Number of tested seedlings
F1 M Usuda -6 51 51
'“Hﬁé Iwamurata -8 49 50
= Kusatsu -1 52 49
LA ~14 48 52
1 year-old FEA Mmarmsaku 18 53 52
. seedlings | JtEA Kitasaku -4 46 52
1974 " -5 51 51 51 54 48
¥+ i Shochiku -2 52 51
(2, 242.K) B4 Minamiaizu -1 52 53
24EEy | Bl H Usuda -5 60 54 59 60 56
& AR Iwamurata -12 60 59 59 59 60
2 year-old -29 60 59 58 59 60
seedlings | w5k i Mmamlsaku -3 59 57 59 57 60
H M Usuda -6 49 45
”’H(}:E Iwamurata -12 34 49
o | B Kusatsu -1 41 42
2 4T ” -14 38 44
2 year-old| FfE/A Minamisaku-18 40 44
1975 | seedlings | dLiEA Kltasaku -4 35 40
-5 51 36 37 43 32
& e A Shochlku -2 30 41
1.99 A
(1, 9954 B4 Minamiaizu -1 42 52
e | 1 B Usuda -5 59 53 59 54 53
A = Iwamurata -12 58 57 50 58 54
3 year-old -29 60 58 53 59 60
seedlings | iR "Minamisaku -3 60 55 57 54 59
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Table 30. Rydifs &k o — v [BIZEEIE RO ER & E
Susceptibility of the inoculated seedlings in each cross combination
between the plus-tree and the selected clone

T~ FEICRES o
T 75 % Pollens iries B B A5
I TR-1056| T R-1074| T R-1030| pollens hen
R M Seed trees e of plus- | Pollina-
e trees
by i e Percentage of infected needles
F 1 Usuda -6 12 14 !
SR Iwamurata -8 17 8 ‘
y 7 Kusatsu -1 20 20
1 AEAET ” ~14 16 27
1 year-old FA#A Minamisaku-18 15 21
seedlings | 4bi& /4 Kitasaku —4 23 10
1974 ” -5 22 29 21 16 25
FA 30 Shochiku -2 | 33 28
B it Minamiaizu -1 , 20 19
2 B A {:4 MH:i Usuda a ,19 ?6 Zb 23 36
AN Iwamurata ~12 28 27 25 41 33
ZS eﬁfﬂ‘gg ” -29 27 19 8 40 30
FEfE/A. Minamisaku -3 17 15 21 21 27
4 [ Usuda -6 11 1
2okt Iwamurata -8 17 9
wo it Kusatsu -1 13 17
2 AL " -14 10 10
2 year-old FfE/A Minamisaku-18 12 i3
seedlings| |Lik/A Kitasaku -4 14 1
1975 4 -5 12 12 13 13 12
¥y %1 Shochiku -2 24 14
B 4xE Minamiaizu -1 g 21
3 A H' 1] Usuda -5 16 10 11 8 11
ER Iwamurata 12 11 11 7 13 15
'3S e{‘d‘ifn‘gg ” -29 11 9 8 15 14
B {i/A. Minamisaku -3 9 20 16 ‘ 11 12
oW E Disease index
M B Usuda =6 2.2 2.7
oAb Iwamurata -8 3.1 1.7
# 4 Kusatsu -1 3.4 3.1
1 AEHE P ” -14 2.8 4,0
1 year-old Bk /4. Minamisaku-18 3.1 4.5
seedlings | Jhik/a Kitasaku -4 4,0 1.6
1974 ” -5 2.9 4,9 3.7 3,0 5.1
o # Shochiku -2 6.7 4.2
4 Minamiaizu -1 3.7 3.4
T ‘FJi‘ -!,u Usuda ? 3.1 5.1 3 5 4 5 7 2
=R Iwamurata -12 4,6 4,6 3.8 7.6 5.3
?’S gg{;‘;ﬁ ” -29 4,1 2.9 .2 8.1 5.7
Egtk/A Minamisaku -3 2.9 | 2.2 3.1 3.1 3.7
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#OELUTINAT 6 BEICHTT, SBMBIDHED A Table 31 (CRTo fEBE LT #Eiks v
~ ¥ TR-1056, T R-1074, T R-1030 [Z[E UBIAEIR L, WD KIS HUR B ERER 1~20% 109
Bo {EMDRILS 7 v — v ORERIT 20, 21% THD, WNESRRETH 5. HREESREK v
— VX DN HRER 21~ 40% I T A E TR, RBEIHRIC B A < IINE O LA SE A
DIEERDBEN T EDR S MEH LIRE BV HARZHIE N & IIHBIIORERSEDTH S
Fo IR H R 21~40% 10T BINIEMOBIMN E BV FE > TRIKE S m M- T b KEM9 7 1
— v DEE ST &R IC O PN SN IR 1~20% 1 80% LI E ORI L, D O KEORH
i 81~100% I/ T AT 7 0 — VICk » THEDDENE > ThE 7 0 — v ORIEEOESKICE

FAEEBETIZSIE . CDXDITH FEEED & OHSKRE M w2 B G IRIE R R B & S
THEEDEELZOND . FRTEHDD HWHRZ R UIMT-2 RO 7 v — VichNER, BEEELD
8 B DS D S A B o 2 IR 4 7 v — v 2R E L7z T R-1056, T R-1074, TR~

s

1030 EHEWERIREAS K CHRIH DI 20 KR TH 5o ZRONER EHENEIL Table 30 1T 1 44

LEBHICHRT o B 70— v EDREERIIMEBES, BRI AR ER, BINEESITEDTH
D, TR-1030 216k & 4 22N H-29 & OLH F % HAL - TEG . BB OB REEA-S S5 37L
DEFTHIEDICTE 5 TS, LA & MBICIER, L& 7 o — v OFEEOHKRER B %

Table 32 1C7R 9o 168, RHEE &9 TORETIHIED 80% LI s B i fsK 1~20% 1< 9 6o 1B
ORI 3 v — VIZREERREA, HRZIICHARIEER, BIRESED. fi 4 7 o— YD 5 5 TEE
A3 IEEED 90% 0 < H3 WP REE 1~20% 137 L, EERBED 0k, TRBEick T IER
T R-1074 S HEHH & DAZE DR E R DIER & OLRUC A RBOERD /DS 0 b OB E WO EM A ATz
D, CORETREWOER 7 0— VicBHsEONEICE LD C &30,

MRS IR D 2 DT OIRBER D 43 4 X W55R C Loyl L Table 33 /R4, Table 30 ¢k

WTEDDRELRAE R U FRAEH H EMOZ R HAIRERDE O NNE - T 5o FIENRE
FAR U L HATOEMNA-8 & TR-1074 DL E R, 2 AW OERIN-29 & TR-1030 & DLEE
FRTIREER 5% DT ARTHMN 0% LibaxLnsd. THFLEHTRIZEAEDFER TBERDHEHIRE

RI0~20% T 5o CORELLAND, 5% LIT O % (RREREN, 26% LI DO% iR EE
LTELEFROZ N5 D A Table 34 1251, REHEN, @REREOMROWH XY @nEKR
BN SSR, BOREEAERE U TRICAFETEA L. &7 0 — VOB EEIAERICE S %
FEFUL, LD T R-1056, T R-1074 B2 NEN 9 EHD S b 2 £% T, WS MEEFE R T R-1056
D3 FER, TR-107T4 4 ZRTH %o FRMHR A DI BN RIC, TR-1030 & HRZHTIEZ M
HIRRICEET 55, »WIh i)ﬂ%l/ﬁ\ 1HHROLHTHY, T E L TOMIBE A TH 5, RO R
TREVIEEINZRICE S Licy o~ VidE 2 EETHY PR RIS Ul 7 v — 3R H-2
MEFE 2 FROVTNG, IEASHEERRNAEENEETLL0D @OHEEIR Lo 2441 IC
BOTT 1A E 5D, Table 33 ORT XD ICEFELRE BREEOL KSR TINESE, Tb550
ABEPT ZREROFIHNO A 8D, FEERTE O 5~15%, 10~30%, 20~35% L& &
ETH Do 5% LITDHIZHAE L, BHIERNE T 2RIERDEICEFRTERDS L10), 28R
ZBUTRBEOHEL10% LINOHEMONIEREE U, 35% LI LOWEWIREREE Ui, SREE
RiICBT S 2N 5D WA Table 35 1R L, WRONHL LOFRE LFAR & ERIC T ENZ




B T = PREERHCDIME 7w~ VRIS o R T (MIE ) - 91 —
Table 31, 9l &k 7 o — VIR EEE CLARART B A
{/\n (7 a— VD}IHZLM:' R
Frequency of lesion area on collected needles in the seedlings
of each cross combination between the plus-tree and selected
clone —1 Vear old seedlings— (1974)

B NS : S (%)
5w - Number/Per- i Frequency of needles having
7o 7 of centage| each lesion area

_— N A o needles of Disease [
Clones used for crossing oy infected| index | 0% 1--20 |21~40/41~-60/61~-80
amined needles % % % %, "
TR-1056 22,673 20 3.5 | 8 16 2 0.3 01 ]
TR-1074 26,0500 20 3.3 | 80 | 17 1 o2l oz
’GEOH( n“j TR-1030 2,550 21 3.7 79 18 . 2 . 0.1] 0.4 1
2,700 5.0 | 84 | 13 3 0.1 i
S 2, 40C 5 : 17 : i ;
Open mollmatnm ?’ 400 - ) : & / u ] ! ~
[ ¢ _; -
dea‘” ’ 5100 13 g7 | u T 0.1 1
58] 1 ' |
f&mj}‘ljur moe 4,950 13 | 2.4 | 88 | 10 Ul oosl oo
o A
Bt q‘l’] ! 5,050 20 a2 | 8o | 17 > 1ol o2l 1
” -14 5,000 22 3.4 | 78 19 2 1 0.3] 0.1 1
D) Mo A 18 £ oxn 1 . on | . . .
Seed trees Minamisaku 9,250, 18 3.8 o o ) : 0.3 ‘
b A /) -
il\'LiT'{E::IkL{\ 4 4,900, 16 2.7 | 84 | 14 1l or] oz
” -5 12,750 23 3.9 77 | 18 31 04 0.3
g;m( h;l)gp : 5,123 30 5.5 | 70 | 75 3 | 0.2] 2
Moo i . 5 . . .
Minamiaizu 5,250, 19 3.5 81 15 2 0.2 0.2 1
aiz

%  Mixed pollen of plus-trees.

Table 32.

Frequency of lesion area on u)llu ted needles in the seedlings
of each cross combination between the plus-tree and selected
clone —2 year-old seedlings— (1974)

R T RMERRIER G (%)
L s Number|Per- SRR Frequency of needles having
7 B - 7 of centage each lesion area
e e et needles| of | Disease
Clones used for crossing |- infected| index 0 %) 1720 |21 ~~4041~60[61~ ’GO‘ES)OOf
] | amined| needles % % Wl % T
TR-1056 11,950 23 . 8.7 | 77 | 19 2 | 04 02 1
TR-1074 11,4500 20 8.7 | 80 |y 1| o3l 01| 2
%oﬂen@ TR ~1030 L7500 190 0 2.9 | 81 | 1 2 | 0.2] 01
i j]} g x| 11,750 31 5.8 | 69 | 25 3 1 0.8
ogenﬁson‘ﬁiﬁﬁn 11,800 31 5.5 | 69 | 26 3 | 0.5 0.3
F{'fsud,l'ﬂ -0 14,450 26 46 74 | 21 201 0.3 2
<l
i " Toa quﬂl e 14,850 30 5.2 | 70 | 25 21 0.2 2
S u 2 rata
Seed trees " 29 14,800, 25 a4 | 75 | 20 2 | 0.4 02| 2
T Y, - |
zl\ﬂinfﬁisﬁku 3 14,600 20 3.0 | 80 | 17 | 1 0.1] 0.1 i

+ Mixed pollen of plus-trees,



Table 33. WEHEM &EK 7 v — VERER RHORERERSH
Frequency of the percentage of infected needles in the seedlings of each cross combination
between the plus-tree and selected clone

1974) (%)

T W I ZF Percentage of
—— \\"\\\\\fif“ted needles 5 | 10|15 |20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90
Combination of mating T - |
=) m -6 X TR-1056 5178 6] 20| 31| 18] 2| 2 2|
B2oR | -8 X ” 49 290 20 22| 8| 6 4
= B’o-1 X “ 52 31 8 21 8 12 4 6 4
” ~-14 X #” 48 13 29 29 8 10 2
2 M o A -18 X ” 53 21 28| 13 11 8 8 4 6 2
£ It = A -4 X ” 46 20 11| 9 17| 15| 22| 15| 9
”§ ” -5 X o 51 18] 16| 20 16| 14 6 6 2
Wg A -2 X ” 52 41 15, 21| 21 8 6 6 6 2
3 B oS B -1 X p 52 8| 21| 87| 13, 12| 4| 4 2
5 = H -6 X TR-1074 51 6| 27| 29| 24| 8| 2| 2 2
= =N B -8 X ” 50 20| 46| 20 8| 2
A B -1 X ” 49 2| 10| 14, 33| 10| 16 41 10
e » -14 X " 52 2| 8| 23| 17, 190 10| 10| 2, 6| 2| 2
1_1 B OE A -18 X ” 52 8| 15, 40| 13| 12, 2| 2| 2| &6
" b #E A -4 X " 52 15] 42| 27 12| 2
” -5 X ” 51 61 24| 12 20| 8| 14| 6| 4 2 2
- i K o2 X 51 6| 8| 24| 31, 10, 4| 2 10
B oe B o-1X  # 53 41 26 19, 15| 8 9] 4 6, 4| 2
i & A -5 X TR-1030 51 4| 12 14 27| 14 16 4| 2 2| 4 2
" X ¥ ED 54 15 24 11 28| 6| 4| 4] 2, 2 6
” X O P2 48 2] 13, 4| 21 28 18] 6| 6| 2 4| 4| 2

B

o B MY

r

108 58

=2
=

E



2 year-old seedlings

O

5

Z

10

= M -5 x TR-1056 | 60 Cos| o2z 12 18] 13 12| 7
B OR O m-12X o~ | 60 8, 8, 18 13| 20 10
” 29 X L60 o sio1s| 17| 17 13 19
Bk A -3X | s0 L 3| 20 14 32| 191 7
E B -5 X TR-1074 | 54 ‘ 9 6, 13| 20 24| 13
=R @ -2 X | 59 190 10 29| 14| 12] 2
p -29 X 59 10 19] 31| 191 12| 8
B ok A -3 X o 57 41 35 18| 25 9 7 4
= B -5 X TR-1030 | 59 | 5110 8 15| 20| 8! 15
2o | 12 X | 59 78 10| | 7| 7| 7
” -29 X % 58 10 38 28 16 3 3
Mok A -3X  » 59 5 15 17| 24| 24| 10| 3|
J=| H -5 X ¥ BY ) 2 13 8| 27| 17 8 7
ok B\ -12 X ” 59 2 2 21 12| 20| 10
p -29 X / 59 21 2 10| 5 17| 7
Mok A 383X # 57 4 9f 19 25| 9ol 18| 7
= H -5 X O P? 56 20 2| 14| 7] 14| 13
LB A m -2 X , 60 50 2 150 12 25| 10
} » -29 X« 60 | 50 8| 221 17 10| 7
‘ Mok A -3X 60 2z 0] 5| 15 18] 22

1) FERNEA Mixed pollen of plus-tree,
2) B % Open pollination.
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= 94 MERBISI RS 20 307 75

%, BZVHENFERE UTRFATERR U BB O &7 0 — v OS2 Il EmE 5253 T R-1056,

TR-1074, TR-1030 & bR 4 FRDH L2 RRTH D, BERMES, HAZHEEMRTS - /co B2
PR mE R T R-1056, T R-1030, FERBEANZNEN 28H, ARZHEALORRBEZIEEN
FRTH D, ORI 7 0~ vD5 5 MEA-3REE S ZRDS b 4 ZRMIHIEENZRTH
Bo WREMEMNERICTHOEETHEET 27 0~ VEERNM-12 085 2209 b 4 5%, HRM-29133
FRTH %o FROM|ISEMT, BZIEETD SR, RO 7 v — v ORFICHT ML 45 L, 1
IR TRIERO 7 1 — v TR-1056, T R-1074 2B FHHNC X - THRIZD, RO WMHE-2, JbHEA-E
BRI AR o 2FEEHTRIEHO T R-1074 BREZHEEMF R I £ - 2 EE T, ARER
OB BN Uico RSO3 1B OENAR L, HNM-12, SHE-29 IEZHo
Table 34. JFHM &7 v~ VIIREZRICBU 21K « FREREOLE

Ratio of heavily infected and slightly infected seedlings in the
families hybridized between a plus-tree and a selected clone
—1 year-old seedlings—

1974 1975
I | keS| s BUT | L,
DITARDHE @ﬁ*/}\a)i DIEARD IR
Combination Ratio of seedlings[Ratio of seedlingsRatio of seedlingsRatio of seedlings
of mating having the having the having the having the
infected needles | infected needles | infected needles | infected needles
less than 5% more than 25% less than 5% more than ?G%
Fl F -6X TR-1056 | 16 % 6 15 4
SR -8X o 4 26 3 25
- N B G 4 38 8 8
7 —14X ” 8 ‘ 20 25 3
FAEA-18X  « 21 28 ? .
JbieA 44X # 2 61 12 16
” ~-5X 4 48 17 14
Wmom-2x s 80 45
T‘ﬁ{éﬁz ~1X 35 38 2
F M -6X TR-1074 | 6 14 1
BRE -8x # 24 2 17
BOHE-1X o 2 40 5 21
»oS14X 68 21 2
B A-18X o« 37 23 24
A ~4X # 15 2 10 12
” -5 X ” 70 6
Wwomo-ox o 83 6 20
FA 4 ~ ” 6 35 2 37
I_//rﬁ\ SXTR 1030 4 44 | 12 9
” X*Fa“’ «ﬁil’ 15 24 10 12
# X0 P? 2 60 18 10
*1) X"é% #HE4S  Mixed pollen of plus-trees,
2) H RS2 ¥ Open pollination.

KF S HED A RT O, Gothic : More than average.



777 RERBHUERE 7 v — VAR O BRE

BIMZIRT o
1k B D 7

TOFRT IR LK
& T R-1056,

TR-1074 XD £,

o TRRIDRELH

H
e

it

HIBIR AT 109 £ TICRR O,
576 L, 256% Pl EORHERRIZMONThD 7 v~ 1D D780,
Pl EomEss@E e 5 2
T 10~20% 1535 3 % BRhiE

o— ViCB T B

&7 v~ vD25% Pl EDEWHEE

Table 35. #IMLIE 7 v —~ VHREBEERICE
Ratio of heavily infected and slightly infected seedlings in the

families hybridized between a plus-tree and a selected clone

—2 year-old seedlings—

Ok

o — VEIDFRIER DM % Table 36, Table 87 TR T. 1EAEHICET S
— v DIRIERD4IE Fig. 11 WRT X HiC, #Eh7 v~ v TR-1056, T R-1074 @ 60% DT
20% PIT%RL, 10% & 20%

20% %

SR B

HRZRI o
BERDN B DL E, BEAEDI O~
WRIZAM-6, &

— g5

N3 v

DOHIHTR DT 0T 5. F7226% VL EOERERE & OM ORR 7
AR THNT 5, TR-1030 12 20% OHiLEb £, 26%, 30% DHEO R

T 80% BN
e R IC 25%

U 716 - BRI O R

3 EL

Combination
of mating

1974 1975
JRIERIOBLIT | RIERISHLL L F“ﬁ 5 /u? TRER259 L I
DEARDHEE DIEARD H R BARDH DHADHEE
Ratio of seedlingsRatio of seedlingsttm of seedhngsRatic of seedlings
having the having the having the having the

infected needles
less than 10%

infected needles
more than 35%

infected needles
less than 5%

infected needles
more than 25%

FH M -5XTR~-1056 32 12 17 26
BERE-12X # 8 31 14 19
v =29%  # 5 31 12 3
FafEA -3X ” 23 5 21 6
W\ ~5XTR-1074 | 9 28 13 11
ARE-12X o« 18 18 18 7
n  =29X% ” 10 10 17 4
A ~8X o~ 39 4 7 59
Fl @ -5XTR-1030 15 32 10 3
ERE-12X ” 15 3 34
#w o =29% ” 76 23
kA -3X # 20 5 5 29
M om-sx¥ B 15 25 35
ER-12X ” 2 62 4 9
7 =29% ” 2 62 5 22
A ~3X ” 13 18 7
FH m-s5x0 P2 2 B1 11 4
SRPE-12X 3 45 2 15
v =29% 5 40 5 14
BfeA -3X  # 12 34

1) $FIERIES Mixed pollen of plus trees,

2\

H &2 ¥ Open pollination.

K7 EHEERL EART O, Gothic : More than average.




Table 36. F§3eftl B o — VHREE (1EEH) OHRS v — VARREREHH

Frequency of the percentage of infected needles in the seedlings of each clone used as pollen

or seed tree —I1 year-old seedlings—

1974y (%>

T8 ZE % Percentage of
PR '\‘*‘"*~\\,;,;,11nfe“ed needles) 5 | 5 | 1o | 15| 20| 25| 3 | 35 | 40| 45 [ 50 | 55|60 | 65 | 70 | 75 | 80 | 85 | 90
Clones used for crossing T
TR-1056 454 6| 19] 17| 20| 11| 12| 5| 5| 1, 2| 1 1 0.2
TR-1074 461 1) 51 19| 16| 21| 11| 12] 4| 5| 2| 3] 1| 0.4 0.2
1k it T R-1030 51 40 121 14| 27| 14| 16 4 2 2 4 2
Pollens ¥ OE B OB &
Mixed pollen of plus- 54 151 24| 11| 28 6 4 4 2 2 6
trees
4‘_"7‘»
Openﬁpoﬂgaﬁof} 48 2| 13 44 21| 23] 13 6 6 2 4 41 2
%:Isuda B 102 11| 28 30| 21| s| 21 1] 1| 1
Ly - _
ﬁ,amﬁratf 8 99 2| 12 37] 20| 15| 5| 3| 2| 2 1
Eusatsu B 101 3l 21 11| 27| 9| 14 4| 8 2 2
” -14 100 4| 7 22| 26] 13| 15| 5| 6| 1| 3| 1 1
1 - _
aong trﬁis ﬁinaﬁsa& 18 105 10| 18| 14| 26| 10] 10| 3| 4| 1| 4
= A _
Ij{bitas{aéku A 4 98 ol 28| 18] 14! 8| 10] 7| 4
” -5 255 4] 141 10] 24| 14 13| 5| 6] 3| 4| 11 2 0.4
AS ferey -
éihochiku P 2 103 21 51 12| 22| 26! 9| 5| 5| 8| 1| 1 3 1
D p: _ ’
%inarﬁiaiz% 1 105 1] 2117 20 22] 10| 0] 4l 5| 2| 1| 1] 1

W

T

£ 108 &



5w Y EERESIERE 2 © — VISR EROBRE (HiEh) — 97 —

M-8 S DAY 10% L8, dbeA-4, BiEA-18, BEHE-113 30% Hitk, fif-113 409%, ZEi-14, Jb
A5 BHEDIZIEREDS, MR-213361KE L 80% KT b0 T/ 0~ YD 5% LT DBENFRIER
DHEONHEOLRIIERT-8 &, FR-6310% % LEHD, mEEA-18, A4k EF
LMD HENE DO BH-2 12 6% UTOWMBEMTH 5, 70— VICE 5 FREsRe & EREER
HORRIRBATH D, AR, BRERNORERNT 27 v~ v OIEMEE, Ehick
UIEAL T 450 C DUARLIE F/o 6307 0 — v QAR IS T AP ER O M S DIERL L7850 24T T
3Table 37 O/RT KD ICITEEMETPPRLD, &7 0~V ESMOE T 5 RNHER DA
U ABDBOIENERE S AR OILEETL %, Fig. 11 KoRT#EK 7 2~ ¥ T R-1056 & T R-1074 O
EROHHO/ 5 7 OBRBEEL, FLLYBHRRTHHET L, D270~ rD %L DHid 10~30%
AT T %0 TR-1030 1 T R-1056, T R-1074 & D {ROIHIER 5259 1AM D ISt 5 o FEHA

Table 37. MHEk &Rk v — VIZEH (2 44ERD QUG v — Yl
R EE T
Frequency of the percentage of infected needles in the seedlings of

each clone used as pollen or seed tree —2 year-old seedlings— (1974) (%)
D "o R | AN T
B 01]5|10|15/2025|30{35|40|45/50155|60|65|70 75&80&85 90
7w — EE T L] ]
S I ‘ | l
TR~1056 239 2| 15 12 21| 15 13 8 5‘ 2 2 1 20.4
T R-1074 229 118/ 13 24 15/ 14 7 3 3 10.40.4
1 # 10 < - 15] L ¢ 4 o 4 |
Pollens T R~-1030 235 | 3| 14 15 13 m} 16 6 6 3 3 30.4 10,4 ‘
X R AR 235 16 16 11 16/ 8 11 5 6 3 4 1 2 1 1 0.9
B R % 8 el bod s a1y N A
Open pollination 236 3.4i 5 1712 18 10 11\ 5 6 b: 20 1 (?(?.40 4
H -5 - i N ‘ 1 _ N . | \‘
. Usuda | 289 2, 1\1{ 7 183 16f 13{ 11 /‘ 3 6 2 1 1 -
B ORI B N m-2 A IO I 4
Seed Twamurata 297 1 8 6 17j 14) 17, 8 9i 55 20 40,3 1 1 0.3
trees " -29 296 2 70100 120 17, 12 11| 7 6 4 4 4 2 1 10.30.3
ok A -3 - P I I I I A
) Minamisaku ‘7”292 SI 18 ;lrf1”7243 1513 8 61 11 ‘ 0.30.3‘
* Percentage of infected needles,
#*  Clones used for crossing,
%% Mixed pollen of plus-trees.

TR-1058

L g lyear-old sesdings

10
Fig. 11 W#lE®Eks a—vo |
30

AEBCLIT 36 1) B A0k IR B T
DIRIERER ST (1974)
Frequency of the seedlings
based on their percentage
of infected needles (1974). T 2

B E @ Percentage of infected needies




— 98 — WERBRGIICHE 3075
Table 38. WA &K 7 v — VIR ELEZ R QR ERFEHOE
Frequency of the percentage of infected needles in the
seedlings of each cross combination between the plus-
tree and the selected clone (1975) (%)
~~—___ #43E&E Percentage of
wEsn mf?“einee‘ﬂes 0| 5 | 10] 15|20 253 |3 | 4 | 45 50 | 55
Combination of mating ———_ |
2 AW 2 year-old seedlings
FH M -6XTR-1056 8 15 351 25| 21 2 2
HRE -8X o~ 32 3 16| 31| 25 6| 13 3 3
B -1X # 37 8! 19| 46| 19 5 3
v =14X  w 36 251 28| 31| 14 3 ;
BEA-I8X o~ 34 9| 26| 41| 21 3
A ~4xX  # 26 4 8 23| 27| 23| 12| 4
v =5X 48 2| 15| 27| 27| 15| 10| 4
WO 2Xx 27 11| 15| 30| 22 4 11 4 4
e -1X 7 42 381 19 36 5 2
M -6XTR-1074 45 33| 36| 20 7 4
ERE -8X  w 48 171 48| 311 4 ‘
BHOE-1X  o# 38 5, 5| 39| 29 51 16
v =14 ” 42 21, 38 29 10 2
BE{EA-18X  # 40 23| 38| 10 8, 8 3 3] 10
JeiEA ~4X # 39 10| 18| 33| 28 3 3 3 3
” -5X ” 31 42 45 6 3 3
WO -2X w 36 6| 33| 22| 19| 11 6 3
ol -1X 52 2 41 250 33 15| 12 2 8
JbfEA -5X T R-1030 34 121 24| 35 21 9
” X ¥ BY 42 10, 33| 33| 14, 10 2
” X0 P? 22 18| 23| 32| 18 5 5
3 4E 4w 3 year-old seedlings
F M -5XTR-1056 59 i 17 81| 15| 10 5 3 8 2 3 2 3
ERE-12X 58 | 14 38| 29 10 7 2
v =29%  w 60 12| 84| 38| 15 3
BEfEA -3X  # 60 27| 37| 28 3 2 2 2
Fl M -5XTR-1074 53 13| 49| 26 9 2
ERHE-12X # 57 18| 40| 25| 11 7
no =29K  w 58 17| 41| 38 2 2
BEA -3X 54 711 19 4| 20| 13 9 6 2 2
A M| -5XTR-1030 59 10| 44 29| 14 3
BRE-12X # o4y 34| 471 19
v =29% ” 53 23 55 23
BEA -3X # 57 5| 16| 30| 21| 16| 11 2
FH B -sxiE EY 54 2] 33| 33| 26 6
BERH~12X ” 57 41 39| 30| 19 4 5
v 29X # 59 51 24| 32| 17| 12 7 3
FEEA 83X # ‘ 54 70 35| 41 17
H H-5X0 P?» g 53 11| 34| 36| 15 4
EHRHE-12X 7 |54 21 20| 35| 28| 11 2 2
v =29%  # | 60 51 281 28| 25| 12 2
BEA -3X  # ‘ 59 | 17| 82 24 15 7 | 3 2

1) $E#HES Mixed pollen of plus-tree,
2) B =¥ Open pollination.



77 = Y EERIEIUERIE 7 v — YRR OB E RiZe) — 99 —

Table 3. WM &R 0 — Y REEOME Y @ — ¥ HREREH S
Frequency of the percentage of infected needles in the seedlings

of each clone used as pollen or seed tree (1975) (%)
I w3 Z% Percentage of | ! I
T H |
pom— — infected meedles | 5 |10 15| 20|25 | 30| 35| 40 | 45|50 |55
Clones used for crossin o _
T R-1056 330 | 1115]24|31]18] 6/ 3| 1 1] 1]0.3
TR-1074 371 91283 |18| 6| 5| 1| 2
1 TR f
Pollens T R-1030 34 12,24 (35]21] 9
[}
& o BB AT 43 9133|3314 91 2
S| B R 2 o . :
8 Open pollination 22 18123)82118] 55
w —
o - . |
= = M -6 | 5
3 93 | 8|34|30|20] 4| 3
: &% m s |
= ™ ] - p .
o Twamurata 80 11353113 3E 5| 1 1
~ BL Bl ol - -
Kusatsu 75 701243124 5] 9
i ” ~14 78 230332912 3
wo | BB w o oa e S i
= ?eed Minamisaku 74 161322414 5 1 1 5
‘ R A
A e 1 2
~ Kitasaku 65 920031 12] 6 3| 2| 2
" -5 178 11]30]34|15| 8] 3
*’l} ﬁ:i -2 o] Q 2 Ly 5 3 2
Shochiku 63 312411924 | 16 5 2 o 2 4
Mooa -l , !
Minamiaize 94 18113 20| 9, 6| 2| 4
T R-1056 237 17135127110 4] 2| 3|0.4 1]0.4 1
7]
g TR-1074 222 14|87 27| 6| 8| 3| 2| 1]0.50.5
Tk ]
Q . TR~ . o
3 Polleas T R~1030 216 1740125 91 5| 3]0.5
% oW BB &% 22410.412(33132115) 4| 3| 1
& R 2 R 5 ;
?ﬁ, Open pollination | 226 9129|3121 8] 1| 1]0.4
° = S slo417]38 2611 3] 1] 2|0.4 1|04 1
Usuda : : .
i 0 7 N H-12 o .
o % # | fwamurata 273 14|37 28 |14] 6| 2|04
EG eed
b trees " -29 | 290 12363212 6] 2| 1
R B
B, A8 gy 1328|2812 9| 5| 3| 1]|0.4 0.4
Minamisaku

# Mixed pollen of plus-irees.
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MERBR BT RS

%307 5

BAE BRI 20~40% KATHOILNS D, BIZD A - B TH ULEOHTHERT o TR-1080 LH
FRAORTHEROAMER L EEHOBAL BEAHRTS 5o RMOWHIRE, v~ Y OHOZHR

IR 10~30% KT Bo k4 7
HROBESEN 7 2 — V]

u— g5
BERME-12 DK 40% TH D,

35% Ll L OBEWRERLIRIHONEEHD &,
NTHAR-S, SRE-29 7 30%, BEA-3RE

B EIEL BT H Do (B DRIERE RO LRI 5% LIT TIREHN F-29 5, 10% LT T BEEA

——TR-1056
—— = TR-1074

~~~~~~~ TR-1030
EREES

5077 2 fEEE
2 year-old seedfings

10

0 10 20 3 40 50%

S e

50_% 3EER
3 year-old seedlings

mOE R
D“rcen*age of infected needles

Fig. 12 FEIER &8I 7 v — Y OREIC B T AR
MAEEORERER ST (1975)
Frequency of the seedlings based on their
percentage of infected needles (1975).

BERIEOH
Grade of susceptibility

Fig. 13 HHEBRE RO ZRRERDITH LEZ
T%JD B4
Evaluation of susceptibility of each crossed
family between the elite tree and the selec-
ted clone, based on its percentage of infected
needles.

~ Mixed po\ten of plus-tree

B0 BEbEV. HRERY, ([RRERHO
HEROIEMIS 1 EET OB & H UERZR
T 34 7 n— DD BT EA E-29 7R
TIRIERO S BT OMEI T & 5 25
Table 33, Table 35 It lF5 DI~V
DFTHRBIRERODHMNRTHEIL &R
3o COFEIE TR-1030  ORERRICE
2 BRI DT DB O IR EEE T
BLTHWAEEDEZEZLONS.

b) HE—2 (1975 4F) 1 BB R DR
%A Table 30 ITRT . KARDKIERIT MK
MIcEE Y v~ VRERBELOEDTH Y,
13 EAEDFERTHRE—L JDEVY, €0
TR IRk 7 o — YREREZ O 0. &
FoBk o 1 — ARSI AME & FRRIC R IC—
ORI LT, BE—1 RS,
B BNFEVIRERERTRSR, TR

HEMARTERBEIELETH Do 2
AT & SEAFOMICIIBE—1 DRSS
BB OB L B ERFED SN T
T & D & DR ORI D437 % Table
38 IR T o ME—L K A OIRERE %
¢, FEROBESIIBS ThHb. VTNOD
FRICH T HIRIER 5~20% OEHIRI
A5, ZOHTh 10~15% OHEB KL
Vo 5% LI DA ERIERE, 25% LD
HiAERERN L L TR RERRCEBT 5 £
nENO K4 Table 34, Table 35 1T 7R
T BE—1 LRI Z OLED DU
MES, BIZHEENZESREET, Table 34,
Table 35 ICAET HRT 5o 2HEWICE
F2%&s 0—vOERERERICEST 5 1R



H15 =y EIERIEDIEIRE 7 v — VIIREH O BERERTE (KEH) — 101 —

ZIEMO TR-1056 TOEHEDS b 4FER, TR-I0741Z3FRTH 5, RO 7 o — v OREHE-14
EE 2 FRE BIRFMERRR TS 50 TOBEMEmMERICHES T 2 LRIZIEH D T R-1056 H350R
IFHRDS B 3ER, TR-1074 284 FRTHPMEEAS RCHEE T2 L LA EESEL B
W2 B35 28R L biC FEAE A R T 3ARAE TR ER 7 n— YD TR-1056, T R-1074,
TR-1030 B TREHRAFRO S HO 2 ZRMEHEAER L, BERES, BAZHEE1IR
TH oo RHOEEN4 7 0~ v iZOTHENREFRO D L 2 FRMFHEENZRICE T 50
FHEAZRICONTRIEBONFND 7 0 — v 1 ZROAHE L, BEOBIEA-3 13585 5 R0

ig

L2RHR, MEE1IERTH D,

T & B0 & 7 n— v ORIERD % Table 39 wiRd, 2EEWICET 5767 0 — v O
BOSAHIIE Y 70—V EE D 70~809% HRHER 10~20% KT %0 5% LI T DIEFRERM O K2
BRZWA18% LHbT <, TR-1066 HCiick<s TR-1030, TR-1074, HHEEESEZEZERA UK
55 R AE IR . i 25% LI OEREREOLEREZ T R-1074 55 H <, TR-1030 H3EH &N, £
B D7 a—~ v OFEEROHA T8 & FREIC 10~20% ICER L THE T 50 (EREIERE O LRI ER-14
D28% LEEE L, Eolk-l SEEA-I8 Aok, ERm-8, duEA-S, dbEA-4, FE-6 E
B-1 LR e ME-2 3E BB MR O R ER TR & i -4 i R <, -2
1132% TRLE V. LirL, BiE—1 C8EDET 0~ v OERERE O L RDNEMIITIECDIEMN & —
LI 3EAHICE T 218 7 v — v ORELSHIL Fig 12 WRIN B XS KAREBER LY
0y & HHO 80% W8 5~16% AT %o 209 DI OERERLIRIHOHTH O HEiZ T R-1030 23
18% TR HEL, TR-1056, T R-1074, WEBhEGs 21% 0 23% Lk, BREHE 1Y L&b
o BROL s 0 — v &b 5~-20% WEIZER L THT L, 26% DL EOEWIRIERERTE D54 D
FITAERE-12, FE-5, SR E-292058 $ 5013 9% TEEA-3 B 19% L& chidieE—1 &8
LEMTH 50 ME—2ICET S 2 FLEHORMOIFER 7 0~ VB4 QR TIEFEO @R &, B
2 ORTREHOEMEZEERORT B E XL AKT 4,

(3) @ #

BE—1, RE—2 & HIOBERMLIRED ZROFBERILRIEL 7 0 — YRR LD &80
t» (Table 9, Table 30)o BUE~—1 LHE—2 OB OMBEHFIC L 2 EHNCDOTRBRS v— v
ERHEOHTT Tl tro ZRDFERD RO 7RIk 7 1~ VAFHRE & BRI —1 S —
2 OXROFERE 202N 9 BEBICRS T AT750, C OWEERDBME MO THE Lice ZRDIRE
ROBWMNON LA Fig. 13 1R L, ERBERORE—1 LE—2 OBRBIORDIEEZ0
g% Table 40 10/R$ e EHIEO AN E VERZ AVICHT 2B AR REETH D, BEO
BEBLZHEBNbDEEZLND. A7 a— v BEER XEXETHY, TEMBICE - THE,
TR-1074 12 TR-1056 X DZF L BIORBIERM 7 v — v BEA-18 AR ICHT 2 @HMBLELTH
%o LirL, ZROBHERIZRAOIZEE OB FPEETS - THBOEMSMERR TS, B
BLZOEHAEZEDTICEE I,

BOE—1, BE—2 &b IR AR U ZRIZEM-6X T R-1056, A H-8X T R-1074, 14H
HOEOE -5 X T R-1056, BE{EA-3XT R-1056, A H-12X T R-1074, #£H H-29X TR-1030 TH
D, FTRERSEZEEEER UcFERR BEA-4X T R-1056, ¥#i-2X T R-1056, FH-1X T R-1074, A




Table 40. #E-1 LRE-2 BT HHEM &R v — YERKRORZW O & ABIE

Evaluation of susceptibility in each cross combination family of plus-tree and its variation in two years

ZHE
N g b WEEES | BAZE LR .
~ ) ~.__ Pollens T R-1056 TR-1074 T R-1030 2?’;?1?5-%’?333 pol(l)iﬁgl;:lion TR- |TR- |TR- Mixe[:(li O{_J:n
R i B e e B e B e B B O e P
Seed trees i trees
F H Usuda -6 2 3 2 4 1 2
#44H Iwamurata -8 3 6 1 2 3 .
7 Kusatsu -1 4 4 4 6 0 2
” -14 3 2 6 2 1 4
HEfEA  Minamisaku -18 3 3 4 4 0 0
JufEA Kitasaku ~4 5 4 1 4 1 3
” -5 4 3 6 3 4 4 3 3 5 3 1 3 0 0 2
¥ % Shochiku -2 7 9 6 4 2 P
P4 Minamiaizu -1 4 2 4 8 2 4
FH ® Usuda -5 4 5 5 2 5 3 5 1 8 3 1 3 2 4 5
AN E Iwamurata -12 6 3 6 3 5 1 9 4 7 5 3 3 4 5 2
" -29 6 3 4 2 1 1 9 5 6 4 3 2 o] 4 2
F{A  Minamisaku -3 3 2 3 7 4 5 4 3 6 3 1 4 1 1 3
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P-2X T R-1074 & 1TEERI OO H-29 X HEERHE S, BN E-12X BREB T H - 7o 1EHO TR-
1056 & T R-1074 [JCH MR R & BRI RRICE LW RETHEE L, 77— YO & DAHICkd
BEFAFRLEEL - tbDEFZ 0N 5. FHHR 7 o — ¥ -2 B A @ZEEmnE RO LT
Do

168, FBISI0K 7 0 — v OPEROAHMIE LTALE, 244N, H20E 24048, 3TANTEZ
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Inoculation Tests with the Larch Needle Cast Fungus, Mycosphaerella
larici-leptolepis, to the Control-pollinated Seedlings among the

Clones Selected on the Basis of their Different Susceptibility

Hiroko Havasm®, Takao Kosavasai‘®?, Katsuhiko Sasaxi‘®,
Yoshiyuki Zinno™®, Hirotada Tamura®®, Shigeo Aovaci®,

the late Osamu Cuisa®® and Shuji Taxenana®

Summary

As mentioned in the previous paper (Kosavasui T, et al.), more than a hundred clones of
Japanese larch, Larix leptolepis Gorn., were selected in the plantations heavily infested with
the needle cast, Mycosphaerella larici-leptolepis Ito et Sato, on the basis of their resistance to
the disease. After five-year-long continuous examination since 1965 to 1969 in the Asama test
plantation, where the grafted stocks of 89 selected clones were planted for the field test since
1962, larch clones were divided into three groups based on their susceptibility to the needle
cast, namely resistant, moderately resistant, and susceptible group.

Since 1969, several clones, which were differently ranked by their susceptibility to the
needle cast, were control-pollinated by geneticists of our Institute as noted in the separate
paper in this bulletin. More than 10,000 progeny seedlings were inoculated artificially with
the mycelial suspension of the needle cast fungus for 4 years and their susceptibility was
evaluated separately in each family, group and clone.

a) Method of artificial inoculation

The needle cast fungus does not produce any spore stage on artificial media. Generally,
the overwintered fallen needles collected from the infested forests in spring have been used
as inoculum for the inoculation test. However, in the natural infection, it is difficult to decide
suitable time for examination of result, because ascospores of the fungus are discharged for a
long period over one month. Therefore, several experiments to establish artificial inoculation
to the larch seedlings using mycelial suspension as inoculum were carried out.

Kinds of liquid medium for shaking culture, periods of shaking, temperature for culture
were tested with 11 isolates of the fungus. Malt extract (1.5%) + sucrose (1%) solution
medium gave the best result for the mycelial growth. Flasks having 120 m/ of MS-medium
produced enough amount of mycelia in shaking culture at 25°C for 2 to 3 weeks. In the course
of cultural study, 2 isolates were excluded as unfavorable inoculum owing to their hardness
of filtration at the end of shaking culture.

Inoculum suspension of each isolate was prepared with 5 g of mycelia which were homo-
genized and suspended within 2,000 m/ of sterilized distilled water. After spraying suspension,
inoculated seedlings were covered with venyl tunnel and black Saran-net to keep moistened

condition. The condition of moistened atmosphere was proved to be kept for 2 weeks but not
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more. From these preliminary inoculation tests with 9 isolates to 1-year-old seedlings and
grafted stocks, 2 isolates (MC-21 and MC-22) were selected as good inoculum based on their
stable virulence.

b) Evaluation of susceptibility in the inoculated seedlings

Degree of susceptibility in each inoculated seedlings was calculated with the following
methods. After 45 days from inoculation, 50~100 needles were collected at randum from the
inoculated part of the seedlings and every needle was examined whether disease lesion de-
veloped or not. At the same time discolored area occupied by lesion was scored with steps
of every 20% of the needle surface. Ratio of the diseased needles and ratio of the discolored
area on needles were calculated for every seedling, and then the results were summarized for
the families, seed trees or pollen trees, and resistant or susceptible groups of the clone. The
disease index presented in the footnote of Table 1 was also used to compare the degree of
disease development in the inoculated seedlings.

¢) Preliminary inoculation to the families from plus-trees control-pollinated with the
selected resistant clones

About 1,500 seedlings belonging to 15 families from 3 plus-tree clones (Usuda-5, Iwamurata—
12, Minamisaku-3) pollinated with 3 resistant clones (TR-1030, 1056, 1074) were inoculated
with mycelial suspension of the needle cast fungus, Isolate MC-21. Most of the seedlings be-
longing to the families pollinated with TR-1074 and those of a plus-tree (Minamisaku-3)
family were rather resistant than those of the others (Tables 6 and 7).

d) Inoculation to the families crossed between the selected resistant clones

About 3,500 seedlings belonging to 48 families originated from the diallel cross of 7 clones,
consisting of 3 resistant (TR-1040, 1056, 1074), 2 moderately resistant (TR-1014, 1051) and 2
susceptible (TR-1011, 1019) clones, were inoculated with the fungus in 1974, From this inocu-
lation test the following facts are pointed out. Seedlings belonging to the families crossed
with TR-1040, 1074 and 1011 showed the tendency to be relatively resistant, whereas those of
TR-1056 and 1014 tended towards relatively susceptible (Tables 10 to 17, Figures 4 and 5).

The same seedlings, about 3,000 in number, were inoculated again in 1975. In this test,
families crossed with TR-1074 and 1040 also tended towards resistant as in 1974. However,
families related to TR-1011, 1014 and 1056 showed somewhat different results from those ob-
tained in 1974 (Tables 18 to 22, Figures 6 and 7).

Resistant tendency in the clones TR-1074 and 1040, which was led from the inoculation
tests carried out twice in 1974 and 1975, agreed with that obtained from natural infection in
the Asama test plantation for 5 years. Whereas TR-1056 clone, which was considered as
resistant in the Asama test plantation, showed rather susceptible tendency in the artificial
inoculation tests. Reason of disagreement is unknown.

e) Inoculation to progeny families of plus-tree clones pollinated with resistant materials

About 2,200 seedlings belonging to the progeny families of 13 plus-tree clones (Usuda-5,
6; Iwamurata-8, 12, 29; Kusatsu-1, 14; Minamisaku-3, 18; Kitasaku-4, 5; Shochiku-2; Minami-
aizu-1) pollinated with 3 selected resistant clones (TR-1030, 1056, 1074) were inoculated in
1974, and 2,000 seedlings in 1975 (Tables 29 to 40, Figures 11 to 13).

From these experiments it was revealed that larger variation in susceptibility was realized
in these seedlings than in the seedlings of diallel cross of selected resistant clones. Among
the plus-tree clones, Shochiku-2 was more susceptible than the other plus-tree clones. On the

other hand, Iwamurata-8 was rather resistant than the others.
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