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FrRAENE LT, FEgEE, MEFEELUCBONICERSATLLTFHTH 2 EIENITT0DS,
SHROPAROBE L L THERALEL DD ELEZ 5,

WEBE OB, BEIMXOLD LR, B A, AT, FHERRBGT -7, 2, ATR
FROEFTICEIV LT, AEARSENBAEEEN L CHERABTESEN XROBERAEDH 2 O
TEBEEOIEO e, CTRARUTELS BHLH L ES %,

ERMHE LT E

RERREHL 2 BT, — OIS o~ Y EENM S 0~ VIORET, BER 207 o~ VR
LT, S 7 v— YOIl S BEH 2 n— YORBSER (17 70— Y ORE) 228 L ERES
HOREMB ALY RERRI) TH b, 0IE—2IF, B v~ VEOHMERRT, BT 7 0
—VEROBEEGTREES A T VvV OREMA ALY (ZERBRI) Tk 2 (Table 1),

ZEEEREEE UTAW/OEIERH 20 7 0 — VRN A ERESER THBANORRER (1960 4235, 231
7| —v, 968 ADHEM, 4.11ha, ¥ 1,000 m) pic, Pk 7 7 v~ Vidh 7 < v FIERIGUEBIEMR
CEF BEARBE NERILESM 21 SRIEO/NIE, 1962~68 4E57E, 90 Bk, 2.75ha, #EE 1,200 m) P
LETRER AREMAETRBREEIE ) 7 < v HERER, 1964F%5E, 727 o— v, 814 RO,
2.69ha, ¥t 1,000 m) RICEHEINTVEHDTH %,

ZELE 1971, 72 FEDOWFEITTY, 1AZRMAASHE TIR 4008 (FHARELT200K) 282 2 &%
BREEIC Ui, ZD7eHic, TEOTHFEIBRRIEIE X 2 FEREEEIT,, X DICREAEICHE - HEELS-T49
WEL U BERERATHRAARE Ul RERMEE LTRIENS v~ V&1L, Table 1 OMAITRT
EBOTH B,

L OFMEIL Table 1 10 F O TRT, 2 FRIDOITE THEMA Lo 2ZBAHIT 1,701, Rk U7
7,379 ICET IR ORBBEATIRETH 1o 78V =7 FMHROMCEYINC BT 2R TR,

Table 1. A T s
An outline of

. . s No. of isolation
Mating combination No. of bags used
| families
females males produced 1971 1972 total
|
3 resistant clones*3 60 3 !
. 635 328 963
Test (I) 20 plus tree clones*! plus tree (mixed)*4 20
open 20 — — —
do. (diallel cross) 49 93 | 645 738
Test (II) 7 resistant clones*? ( e cross) {
| open 7 — — —
Grand total 156 ‘ 1,701

*1 Plus tree clones of central main land source, i. e. Usuda 5 & 6, Iwamurata 8, 9, 12, 26 & 29, Kusatu
1, 5 & 14, Minamisaku 3, 5, 18, 25, 28 & 30, Kitasaku 4 & 5, Syotiku 2 and Minamiaizu 1, were used
as females.

*2  According to the recent reassessment for classification of resistant clones previously selected®, 4
higher resistant clones, TR-1040, 1074, 1056 & 1014 and 3 lower resistant clones, TR-1051, 1011 & 1019
were used for diallel crossing.




3wy OBANZKIC S 2 BRE, BT oAsE (B - LA - 295k @5 7 - &7) — 27 —
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DRI & W%%ﬂ@&ﬁ%é/ﬁbf%\ﬂﬂmo%zuc@ﬁﬁbef,2@%@&@?%&
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ﬁd&twm,é%ﬁﬁéﬁ%%ﬁm&r@miéﬁﬁLf&@ﬁ%ﬁako%%u%@WK%Mbﬁﬁ

BB Z T 5 C Zic Ureds, MBEICHE LIS - 7o BT D0 THRALEIE & 2 D IZRHFERIR
Licfl—2 n—voiiks, %84 CORATHERICRS L, BB LU TERN Ui, TBhERERE

HIOHE DD, 7 u— Yy CEICBENTREKOAT THREL, BN TR TE2pE D HEEICHREEL,
BOEPC LB N Uiz, TMITBIERSEE L, SMCIEh s E BRI (1872018
0.3cc) A Uiz, 755, ARWakE (1) OWERZ v — vORSTERE, Table 1 OMAICRLI 17 7
o— YORSTENTHE 50, IEHOEASREI—E (E8) TR,

REARE RO TR & » TiT - 720 1971 4EICI3, S A4 B 8 ~13H, Skd4 H 14~17 8 8
U@,4Hm~mu(%2mxzwuwa<%3m, »»»»»» Hosa—voh) KTt REDISEHA 10~
11 HICITORIBICH RO S0 % U CEREIREERF F T MU U oo BRRIZ 9 A 2122 BITERE L7,
197241k, S UM3ASIA~4A6R8 (—insa—vid4 10, 14H), 8347 17~21H
BLED, 4A21~258 (B2 KT/, 58 16~18 Bt b & RO Eh 2T
foo BAEOBEZ IR 192 ATH S, ok, HAZHOKIUL, HEARICEET 28> S EEIC
BREL,

TR UL RRRER, BRSSO T el (5, HHELLob, MFomiieiliE L.

e o #H B

controlled pollination

No. of female T No. of sound No. of seedlings
strobili isolated No. of cones collected seeds (estlmated) (1l-year-old)
1971 1972 total 1971 1972 total 1971 1972 total total
T J - . —
1,790 | 1,610 | 3,400 | 1,008 812 | 1,820 | 23,729 | 10,870 | 34,599 18, 661
582 423 | 1,005 327 246 573 7,806 | 3,861 | 11,667 5,925
— — — 520 55 575 | 8,942 | 1,645 | 10,587 5, 495
164 | 2,810 l 2,974 551 1,620 | 1,675 | 1,709 | 20,169 | 21,878 10, 147
— — —_ 71 196 267 | 1,363 | 4,144 | 5,507 2,976
| ]
E ‘ 7,379 4,910 84, 238 43,204

*3 hlgher resistant clones, TR~1056, 1074 and 1030 were used as males.
*4 Mlxed pollen of 17 plus tree clones, excluding 3 clones, Iwamurata 29, Minamisaku 3 and Syotiku 2
from 20 clones of 1.
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Table 2a. 22 W & B (1) & B W 5 #H R &v
Cone yield*! in the test (I)
\\\"‘\\\ Males | Resistant Resistant Resistant Plus-tree Mean*3
T~ i TR-1056 TR-1074 TR-1030 (mixed)*? (total)

Females ™| 1971, 1972 1971, 1972 1971, 1972 1971, 1972 1971, 1972

Usuda 5 | 79(27/34), — | 62(23/37), — ] 72(28/39), — 78(35/45), — 73 : 73(113/155), e
6 19( 5/27), 67(63/94) 31( 8/26), 37(38/103) | 40(12/30), 26(26/100) | 12( 3/25), 79(82/104) | 47 : 26( 28/108), 52(209/401)
Iwamurata 8 44(12/27), e 56(14/25), — 75(18/24), — 38( 9/24), 23( 3/13) 50 : 53( 53/100), 23( 3/ 13)
9 96(24/25), 61(17/28) 70(19/27), 93(28/30) 52(17/33), 60(12/20) | 100(26/26), 80(16/20) 76 1 17( 86/111), 74( 73/ 98)

12 78(21/27), — 79(19/24), — 74(20/27), — 73(19/26), — 76 : 76( 79/104), —
26 32( 9/28), 55(24/44) 25( 6/24), 39( 7/18) 59(19/32), — 64(14/22), — 47 : 45( 48/106), 50( 31/ 62)

29 89(25/28), — 71(20/28), — 74(20/27), — 76(22/29), — 78 : 78( 87/112), —
Kusatu 1 11( 3/27), 60(29/48) 19( 5/26), 38(15/40) 31( 9/29), 45(14/31) 24( 6/25), 30( 7/23) 35 : 21( 23/107), 45( 65/142)
5 23( 7/30), 16( 5/32) 31(10/32), — 40(12/30), - 26( 8/31), 50( 4/ 8) 28 : 30( 37/123), 22( 9/ 40)
14 52(16/31), — 63(17/27), — 36(10/28), 0( 0/64) 70(21/30), — 36 : 55( 64/116), B( 0/ 64)

Minamisaku 3 94(30/32), - 93(28/30), — 88(23/26), - 77(24/31), — 88 : 88(105/119), —
5 62(21/34), 7( 3/44) 84(26/31), o 40(12/30), 40( 4/10) 45(15/33), 20( 2/10) 43 : 58( 74/128), 14( 9/ 64)
18 59(19/32), — 47(15/32), — 28( 9/32), 8( 2/25) 16( 5/32), 6( 3/49) 26 : 38( 48/128), B( 5/ 74)
25 73(16/22), 36( 4/11) 70(14/20), o( 0/ 3) 62(13/21), 0( 0/ 4) 57(13/23), 20( 2/10) 54 : 85( 56/ 86), 21( 6/ 28)
28 77(24/31), 86(18/21) | 85(22/26), 56(25/45) 63(17/27), 63(31/49) 86(25/29), 55( 6/11) 70 : 78( 88/113), 63( 80/126)
30 69(18/26), 39(25/64) 72(18/25), 34(21/62) 70(19/27), 36(25/70) 62(18/29), 65(30/46) 50 : 68( 73/107), 41(101/242)
Kitasaku 4 30( 8/27), 60(32/53) | 43(10/23), 70(48/69) 25( 6/24), 64(48/75) 31( 8/26), 63(41/65) 56 : 32( 32/100), 64(169/262)
5 46(18/39), 42( 8/19) | 49(20/41), 57(28/49) 84(37/44), - 71(25/35), — | 60 :63(100/159), 52( 36/ 68)
Syotiku 2 81(17/21),100( 4/ 4) ‘ 66(19/29), 29( 5/17) 71(27738), 56( 9/16) 76(16/21), 53( 8/15) | 65:73( 79/109), 50( 26/ 52)
Minamiaizu 1 44(19/43), 88(53/60) = 19(11/59), 64(51/80) 43(17/40), 83(90/108) | 38(15/40), 86(42/49) 1 §2: 32( 62/182), 19(236/257)

Mean*® 56 : ’ | 53: 51 : 57: 54 :

(total) 57(839/591),55(285/522); 55(324/592), 52(266/516) 57(845/608),46(261/572% 56(327/582), 58(246/423)| 56(1335/2373),52(1058/2033)

W EhOn v aNOKIE (A/B) 13, B (A) SHEN (B) ARd.

Cone yield was expressed as per cent of mature cones to isolated female strobili.
The numbers of cones (A) and female strobili (B) are shown in parentheses under the form of (A/B) in 1971 and 1972 separately.

#2
%3

See the footnote *4 of Table 1.
All means were weighted according to number of female strobili of each mating combination.
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Table 3a.

Number of seeds per cone*! in the test (I)

KERXABRDICBY 2RRE 0 0 HF HH

I B RS ey Coivassia Mot Open-pallination
Females \\\\\\\ 1971, 1972 1971, 1972 1971, 1972 1971, 1972 1971, 1972 1971, 1972
Usuda 5 69( 27), — 86( 23), — 63( 28), — 66( 35), — 70 :70(113), — 68( 30), —
6 76( 5), 85( 63) 66( 8), 84( 38) 77( 12), 81( 26) 76( 3), 72( 82) | 78 : 13( 28), 79(209) 15( 27), 69(10)
Iwamurata 8 71( 12), — 72( 14), — 79( 18), — 68(C 9, 75( 3) | 13:73(53), 18( 3) 50( 30), -
9 63( 24), 74( 17) 54( 19), 68( 28) 57( 17), 82( 12) 56( 26), 58( 16) | 63 : 58( 86), 69( 73) 39( 30), —
12 73( 21), — 71( 19), — 70( 20), — 72(19), — 12:72( 79), — 45( 27), —
26 68( 9), 60( 24) 75( 6), 75( 7) 73( 19), — 62( 14), — 87 : 69( 48), 63( 31) 62( 30), —
29 39( 25), — 43( 20), — 41( 20), — 58( 22), — 45 : 45( 87), — 25( 22), —
Kusatu 1 38(C 3), 59( 29) 47( 5), 50( 15) 38( 9), 63( 14) 55( 6), 59( 7) | 54 : 44( 23), 58( 65) 33C 6), —
5 40( 7), 73( B) 62( 10), — 76( 12), — 51( 8), 74( 4) | 62:60( 37), 13 9 56( 26), —
14 59( 16), — 57( 17), — s51( 10), — 52( 21), — 55 : 55( 64), — 54( 11), —
Minamisaku 3 65( 30), — 65( 28), — 40( 23), — 32( 24), — 52 : 52(105), — 36( 48), —
5 63( 21), 48( 3) | 49( 26), — 55( 12), 57( 4) 44( 15), 62( 2) | 53 :53( 74), 55( 9) 52( 30), —
18 52( 19), — 42( 15), ~— 43( 9), 72( 2) 54( 5), 53( 3) | 48 : 47( 48), 80( 5) 33( 44), —
25 42( 16), 51( 4) 43( 14), — 56( 13), — 45( 13), 54( 2) | 47 : 48( 56), 52( 6) 25( 9), 48(20)
28 48( 24), 50( 18) 56( 22), 50( 25) 26( 17), 50( 31) 50( 25), 47( 6) | 48 : 47( 88), 50( 80) 55( 30), —
30 34( 18), 49( 25) 39( 18), 45( 21) 30( 19), 51( 25) 38( 18), 45( 30) | 42 : 35( 73), 47(101) 19( 10), 50(20)
Kitasaku 4 98( 8), 63( 32) 88( 10), 68( 48) 84( 6), 63( 48) 87( 8), 69( 41) | 70 : 89( 32), 66(169) 86( 24), 52( 5)
5 40( 18), 62( 8) 44( 20), 58( 28) 55( 37), — 58( 25), — 53 : 51(100), 58( 36) 35( 30), —
Syotiku 2 51( 17), 83( 4) 29( 19), 65( 5) 44( 27), 68( 9) 43( 16), 63( 8) | 48 : 42( 79), 88( 26) 58( 26), —
Minamiaizu 1 39( 19), 46( 53) 45( 11), 42( 51) 29( 17y, 42( 90) 46( 15), 44( 42) | 42 : 39( 62), 43(236) 366 30),
Mean*3 (total) 59 : 56(339), 63(285) 58 : 56(324), 60(266) |54 : 53(345), 56(261) |57 : 54(327), 61(246) [57:55(1,335),60(1,058)! 46 : 45(520), 53(55)

*1 RROH v 2 NOBIERRREETRT,

Total number of seeds including sound and empty seeds was counted in all.

%2 See the footnote *4 of Table 1.

%3 All means were weighted according to number of cones of each mating combination.

Values in parentheses of the table are for number of cones.

SRR
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Table 4. %2 & 2] B (1) i€ B W 2 % % wm
Seed soundness*! in the test (1)
\\\\ Males Resi;tant Resistant Resistant Plus-tree Mean*3 Open-

~_ TR-1056 TR-1074 TR-1030 (mixed)*? pollination
Females ™~ 1971, 1972 1971, 1972 1971, 1972 1971, 1972 1971, 1972 1971, 1972
Usuda 5 44(30), - 31(26), — 39(28), — 34(23), — 37:37(26), — 31(21), —
6 21(16), 34(29) 29(20), 13(11) 18(14), 24(19) 28(21), 28(20) | 26:22(17), 271(21) 23( 4), 56(39)

Iwamurata 8 57040y, — 57(41), — 37(29), — 50(34), 69(52) | 51: 48(35), 89(52) 41(20), —
9 12( 8), 17(13) 19(11), 21(14) 28(16), 9( 7) 17(10), 20(12) | 18 :18(11), 18(12) 26(10), —

12 75(585), — 54(38), — 77(54), — 78(56), — i), — 73(83), —

26 59¢40), 10( 6) 39(30), 51(38) 46(34), — 51(32), — 39 : 49(34), 21(13) 37(23), —

29 52(20), — 50(22), — 56(23), — 60(34), — | 55:85(25), — 52(13), —

Kusatu 1 77(29), 37(22) 64(30), 28(14) 69(26), 69(44) 76(42), 22(13) | 47 : 71 (31), 41(24) 58(19), ~—
5 76(30), 40(29) 73(45), — 57(44), — 82(42), 65(48) | 65 :68(41), 51(38) 45(26),  —

14 43(25), — 45(26), — 44(22), — 37(1y), — 42 :42(23), — 52(28), -
Minamisaku 3 51(34), — 56(36), — 72(29), — 59(19), — 57:57(30), — 41(18), -
5 37(23), 25(12) 40020), — 59(32), 27(15) | 55(25), 13( 8) ;’42:45(24), 23(13) 42022y, —

18 63(32), — 67(28), — 68(29), 0(0) | 58(31), 1(0) |57:64(30), 0(0) 39(13), —
25 51(21), 15( 8) 40(17), — 45(25), — 49(21), 35(19) | 43 :46(21), 22Q11) 35( 9), 62(30)

28 25(12), 38(1%) 16(C 9, 17( 9 21( 6), 20(10) 28(14), 26(12) | 23:23(11), 24(12) 23(13), —
30 47(16), 14( 7) 38(15), 4( 2) 37(11), 13( 7) 47(18), 19C 9) | 27:42(15), 13( 6) 37( 7), 48(24)
Kitasaku 4 26(26), 6( 4) 16(14), 2( 1) 100 8), 4(3) 14(13), 2( 1) 6:17(15), 3( 2 29(25), 73(38)
5 47(19), 25(15) 20( 9), 22(13) 26(14), — 34(20), — 28 : 30(15), 23(13) 53(19), —

Syotiku 2 45(23), 13(11) 48(14), 24(16) 36(16), 42(29) 43(18), 44(28) | 36:42(17), 34(23) 27(16), —
Minamiaizu 1 39(15), 47(21) 31(14), 25(10) 33(10), 32(13) 46(21), 50(22) | 37:38(15), 371(16) 28(10), —
Mean*3 37 : 45(26), 28(17) | 29 :40(23), 18(10) | 34 : 43(23), 23(13) 36 : 44(26), 26(16) J‘ 34 : 43(24), 23(14) | 42:38(17), 57(30)

K FROH v 3 NORIEIRRE ST D OEMB R ERT.

Seed soundness was expressed as per cent of sound seeds to total seeds.

Values in parentheses of the table are for number of sound seeds per cone that estimated

*2  See the footnote *4 of Table 1.
%3  All means were weighted according to number of total seeds of each mating combination.

by seed soundness and

number of seeds per cone.
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Table 2b. % W & B (1)
Cone yield*?
\ Males Resistant ‘ Resistant ’ Resistant Resistant
] S TR-1040 | TR-1074 | TR-1056 TR-1014
Females .| 1971, 1972 | 1971, 1972 1971, 1972 | 1971, 1972
TR-1040 | 40(2/5), 57(88/154)[ 0(0/5), 58(63/109)? 67(4/6), 65(66/102)] 17(1/6), 57(48/84) |
TR-1074 | 83(5/6), 44(15/34) | 67(2/3), 19(10/54) : 60(3/5), 70(28/40) | 80(4/5), 43(15/35)
TR-1056 — , 60(18/30) -, 77(24/31) f — , 33(15/45) — , 41(13/32)
TR-1014 | 17(1/6), 69(63/91) | 33(2/6), 80(65/81) f 58(7/12),79(30/38) | 33(2/6), 47(34/72)
TR-1051 | 33(1/3), 83(50/60) — , 92(55/60) | 50{1/2), 76(48/63) | 0(0/3), 84(27/32)
TR-1011 — , 63(29/46) — |, 53(25/47) — , 70(32/46) | — , 76(28/37)
TR-1019 — , 50(30/60) — , 33(21/63) 1 — , 24(12/51) | — , 23(13/56)
Mean® | 61 : 58 : | 60 50 :
(total) 45 (9/20), 62(293/475)(29(4/14), 59(263/445)“80(15/25), 60(231/385)!85(7/20), 51 (178/348)!

*1 & *2 See the footnote *1 & *3 of Table 2;1.

Table 3b. 22 & 3 B (DD it B
Number of seeds per
‘ \ Males \ Resistant Resistant ! Resistant Resistant
I ‘ TR-1040 TR-1074 | TR-1056 TR-1014
Females . 1971, 1972 1971, 1972 ‘ 1971, 1972 1971, 1972
T R-1040 I 47 2), 62(88) — , 61(63) | 52( 4), 53(66) 65( 1), 70(48)
TR-1074 | 54( 5), 71(15) 84( 2), 80(10) | 52( 3), 74(28) 69( 4), 75(15)
T R-1056 o=, 71(18) — , 70(24) | — , 72(15) — , 81(13) 1
TR-1014 | 62( 1), 52(63) 52( 2), 51(65) | 52( 7), 50(30) 78( 2), 48(34) |
TR-1051 | 28( 1), 62(50) — ., 62(58) | 22( 1), 72(48) — 842D |
TR-1011 — , 72(29) — , 81(25) - , 71(32) — , 76(28) |
TR~1019 | — , 64(30) |o— 622D | - , 70(12) — , 56(13) ’
Mean*? 82 ; |82 | 63: N E |
(total) 51C 9), 62(293) :’ 68( 4), 62(263) | 50(15), 64(231) | T1(7), 810178) ‘
*1 & %2 See the footnote *1 & *3 of Table"Sa, - -
Table 4b. %2 B = B (D
Seed soundness*!
\ Males ‘l Resistant Resistant Resistant Resistant
| TR-1040 TR-1074 | TR-1056 TR-1014
Females N 1971, 1972 1971, 1972 | 1971, 1972 1971, 1972
TR~-1040 ‘ 7( 4), 0( 0) — , 14( 9) \ 72(38), 7( 2) 3(2), 1(1)
T R-1074 i 62(34), 44(31) 11D, 3(2) ‘ 59(31), 56(41) 53(37), 14(11)
TR-1056 L=, 33(29) — , 27(19) o 3( 2) —, 8(7)
TR-1014 [ 82(51), 44(28) | 56(29), 38(19) | 69(36), 56(28) 70(55), 6( 3)
T R-1051 | 50(14), 24(15) — , 25(16) | 55(12), 39(28) — , 30(25)
| i
TR-1011 L — 9D — , 2808 | — , 2608) — , 16(12)
TR-1019 — , 12( 8) — 7y — , 18(19) — , 6(3)
| i j i
Mean*2 20 : 53(27), 19(12){‘24 1 22(15), 24(15)1333 1 §7(34), 29(18)113 1 52(37), 12 8)

¥ & #2 See the footnote *x1 & *3 of Table 4a.
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el - I
in the test (1)

Resistant Resistant | Resistant Mean*2

TR-1051 TR-1011 | TR-1019 (total)
1971, 1972 1971, 1972 1971, 1972 1971, 1972

0(0/6), 59(64/108) | 40(2/5), 67(64/95) 43(3/7), 80(72/90) 61 :30(12/40), 63(465/742)
67(4/6), 36(18/50) 50(2/4), 17( 6/35) 75(3/4), 43(17/40) | 41 :70(23/33), 38(109/288)

— , 37(14/38) — , 49(17/35) — , 45(18/40) | 47: — , 47(119/251)
33(2/6), 69(59/86) 0(0/5), 87(73/84) 67(4/6), 83(38/46) | 70 :38(18/47), 13(362/498)
0(0/2), 78(21/27) 0(0/2), 73(19/26) 0(0/2), 93(28/30) | 80 : 14( 2/14), 83(248/298)
— , 30(15/50) — ., 66(31/47) — ., 65(28/43) | 59: — ,.59(188/316)
— ,1910/54) | — , 40(23/58) | — ., 27(20/75) | 31 : — , 31(129/417)

48 : 60 : 80 : |57
30(6/20), 48(201/413)| 25(4/16), 61(233/380) 53(10/19),61(221/364) 41(55/134), 58(1620/2810)

B ARES LD OWT K

cone*! in the test (II)

Resistant Resistant Resistant 5 Mean*2 Open-

TR-1051 TR-1011 TR-1019 (total) pollination

1971, 1972 1971, 1972 1971, 1972 1971, 1972 1971, 1972

—  55(64) | 28( 2), 62(64)

62( 3), 57(72) |59 :51(12), 60(465) | 51(40), 77(40)

61( 4), 74(18) 66( 2), 67( 6) 57( 3), 61(17) | 71 : 62(23), 72(109) | 10(15), 58(15)
— , 86(14) — , 80(17) — , 80(18) |76: — , 7168(119) — , 53(31)
50( 2), 49(59) — , 49(73) 69( 4), 52(38) | 51:59(18), 50(362) | 15( 5), 20(30)
— ., 69(21) — , 52(19) — , 64(28) | 66 :25( 2), B7(248) | 16(11), 25(20)
— , 82(15) — , 70(31) — , 70(28) | 74: — , 74(188) — , 70(30)
— , 67(10) | — , 72(28) — , 72(20) 1 86: -— , 6B(129) — , 56(30)

81 : 60 62 : 63 : 48 :
57( 6), 61(201) | 47( 4), 60(233) = 63(10), 62(221) | 57(55), 83(1,620) | 35(71), 53(196)

© B U B 5 % ke
in the test (II)

Open-

Resistant Resistant Resistant Mean®2 ‘
TR-1051 TR-1011 TR-1019 | pollination
1971, 1972 1971, 1972 1971, 1972 1971, 1972 1971, 1972

— , 6(3) | 89(25), &( 4) 73(45), 6( 3) | 6:57(29), 5(3) | 62(32), 33(25)

¢
25(15), 25(19) | 56(37), 46(31) 67(39), 26(16) | 35:46(29), 33(24)  4( 0), 37(22)

— , 27(23) — , 16(13) -, 13(10) | 19: — , 19014 — , 48(26)
52(26), 41(20) — , 37(18) 57(39), 24(12) | 38 : 64(38), 36(18) | 17( 3), 55(11)
— , 00 | — , 18( 9 — , 29(19) | 26:52(13), 26(17) | 38( &), 17( 4)
— ,8126) | — , 1(1) — , 28(19) | 19: — , 19(14) — , 38(26)
— ,12( 8) o 8( 6) — 5, WL 1 — 100D — , 48(27)

21 :32(19), 20(13)/17 : §6(31), 16(10)|19 : 65(41), 16(10)‘E 21 :54(31), 20(12) 43 : 55(19), 40(21)
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RREILORNOBEEROEELZU TE D, FEMOMEAMES B -kDd 20D TRV, L
Bbhz. BREREREEO-HELLTED o2, BREOREBEERET 50bicid, ¥ROFER
FIZONTOI SICHMEHEE, RAPKETHEELEXD

2. HRHHOBETHK

ERMAASADE T EIT, 1971, T2EDRMIC L » THEEISNLZBTFY (V1 FEORREFEEL)
T, BEBID O FHE LT Table 3a, b IT/RT,

REH 2D QBT HOREEMEL, LERE (1) 257k, KEHRE (D M63KT, WIhORE
HERTHEULIEER U, REFEEC EOFHETS, KRR (1) 2819714155 5, 19724
60 K, REEER (1) 281971 4EIC 57 K1, 1972 4RIC 63 KT, KEFEMOZEIT/NES 0, KA (1D
omOAE (77 v—v, 6450, MfE (42 2G04, 635) MK, FEEHICERIIV,

BAZBNCBY 28RS 12 0 OB TFROFHEMEIT, R (1) 2546 K, TR (I 28 48 kT,

AL THOPICETHSMER L T3 . BRZHORETE, BToMml, BZEORBETAL
TRYOERE &R AAHNE LIRS H 545, TOEHBRBR-EDLTORY, AHTRBEDRD
KHERLTEBL LT B,

FRRMAADTORES 12D OBFREBERLIcEBDTH LD, HEROLEELALL, BRERO
ZVREMAADLEORAEEEZMIT LT, MRS OEFHIC OV TOHFEORIEMEIC X 5 58T
AT, FHERMNOVEEIC X D LSRR O B AT,

1971 EOREEER (1) Oho 13 R, 4 EHRICX 2 52 44D &, 1972F 0L (T) @ 49
MAEHLEOWEEZANT, BRESIDOFETFRIC OO THES T LcERTIE, WIhbiEEsEE
B MEEICR S prEEESHD LGNS (Table 5), COHERNS, #I7vYTORTERS, R
REFRI, BROZEEMIZTUIEEBEIOND, #5YTH, [ HLOBFROEVEES N
HMrokEsd, RESLOETFRERROEIME DX KD, T, AFOHTH, REFVOE
FEICE—DEEBED 5NTNEY,

IERRICEREDH » 20T, KRR (1) oo 12 o 1971, 2F0FHEEZROCT, RED
D OBTROFEEMOMEERD S L, v=0.656 OB EER L (Table 6), 2D &5, HEH
720 OBTHERELDORBEOENC I Z2EEEZILL LTS, BARKTORES D OBTHOE
DUMROKHEEEZ N5,

3.k E =

EREAMASEDR T LT, 1971, T2EORMICL > TTELBTFORERELT -~/ (Table 4a, b,

FEROBTHEID, ﬂ&ﬁ%(l)ﬁ%ﬁ,Qmﬁﬁ(n)mm/f%@oQREEC&wﬁﬁﬁ

, RECERER (1) 2% 19714RIC 439, 1972 4F1023%, KRB (I) 28 1971 4EIC 549, 1972 4E1C 20%
T, HREARE HIC 1972 FOLMTHEERIMSED, TOMAR, OFOMIEBHCEPSICI DM -
HERIES DOV EVHEEZ T TED, L Ot - RIEOFREMNEL, —HMOMIEOBRE, THoORk
PETERE LD TEHEDLEELOND,

%, BRERICEY 2T ORFEROTEMIT, A (1) »42%, TERE (D 2343% T,
JLiEED A 7 = vV RER T ORWEMER (EFUREEBRIC X 278 FEE, 1.4~19.2)% KHAATHIEDEL,
1972 FEOEF T HRFERBET L TOR, FIHTRN X1, BTOML, BECHEBICHERS S
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Table 5. & JB H © 2 % 2 fr # B

Variance ratios from analyses of variance on cone and seed traits

3 13k " Yy 1 £ 3]
Teaite Source of | WTest (I in 719% Test (II) in 1972
1 S i H | . .
variation af “ F ratio daf F ratio
I
Cone yield (A)*s Males 3 1,158 6 1.26%
Females 12 4, 11%% 6 14, 38%%
Number of seeds per cone (B) Males 3 0, 96" 6 0,770
Females 12 6. 04%% 6 15, 00%*
Seed soundness (C)*3 Males 3 | 3.13% 6 0, 95"
Females 12 L 16, 24%F 6 4, 19%%
Number of sound seeds
per cone (BxC) Males 3 1, 30" 6 0. 96
Females 12 |18, 46%F 6 3. 8%k
\
per female strobilus (AXBXC) Males | 1,620 6 1,560
Females 12 i 20, 76%% 6 4, 65%*

#1

#2

*3

A part of the test (I) in 1971, i. e. 52 mating combinations of 13 females, Usuda 5, Iwamurata 9, 12
& 29, Kusatu 14, Minamisaku 3, 5, 25, 28 & 30, Kitasaku 5, Syotiku 2 and Minamiaizu 1, and 4 males,
TR-1056, 1074 & 1030 and plus tree mixed pollen, were used fo analyse.

Forty nine mating combinations in complete diallel crossing of 7 resistant clones in the test (II) in
1972 were used to analyse.

Transformed to arcsin +/percentage.

Levels of significance : %, 5% ; *%, 1% ; ns, not significant.

Table 6. 4 F R, & & B o ¥ B
Correlation coefficients (#) between mating years
and between cone and seed traits

7, between traits*l,*2

7%l
Traits | between Cone yield (A) No. seeds/cone (B)
1971 & 1972 Lest Test Test Test Test Test
| (1) (1) () (1) (1) §!9)
B 1971 1972 1972 1971 1972 1972
Cone vyield (A)*3 0. 09"
Number of seeds per corﬁa\ 0. 65% 0.40% | 0,147 |—0, 459
/ i
Seed soundness (C)*3 ! 0. 70%% 0.40% | 0,29"| 0,30"s| 0,36%; 0,10"|—0,Q09"¢
Number of sound seeds
per cone (BXC) 0. 66%
per female strobilus 0 25 | | ;
(AXBXC) .2 | | } §

*]

+3

A part of the test (I) in 1971 and 1972, i. e. female means of 12 plus tree clones, Usuda 6, Iwamurata
9 & 26, Kusatu 1 & 5, Minamisaku 5, 28 & 30, Kitasaku 4 & 5, Syotiku 2 and Minamiaizu 1. were
used to analyse.

Female means of 7 resistant cl
Transformed to arcsin V'percen

s in the test (II) in 1972 were used to analyse.
€.

Levels of significance : %, 5% ; #%, 19 ; ns, not significant.
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Table 7. # x W B £ B K
Relative self-fertility (RSF) of 7 resistant clones in L. leptolepis*l

No. of seeds/cone*2 Seed soundness (%)
Females ‘ ‘ RSF
Self Cross*? Self ! Cross*?
TR-1040 62 (88) 59 (377) 0 6 0
TR-1074 80 (10) 71 ( 99) 3 37 0.08
TR~1056 72 (15) 77 (104) 3 21 0.14
TR-1014 5 48 (34) 50 (328) 6 39 0.15
TR-1051 69 (21) 66 (227) 0 29 0
TR-1011 70 (31) 75 (157) 1 22 0.05
TR-1019 72 (20) 65 (109) 1 12 0.08
Mean (total) 64,2 (219) 62.6 (1,401) 2.0 23.7 0.07

%1 Data of the test (II) in 1972 (the same as Table 5,%2) were used to calculate.
%2 Data were pooled for crosses of 6 combinations from diallel table,
*3 Values in parentheses are for number of cones.

X D13, EOEHEIE 5D LIV, BFEERE LTEPARLTECLiLT 3

ZERE (D OhoAE (77 n—>, 2%) L{bfE (A2A4h8, 24%) BICIZY 571 ZE0R
Dob, COHBETORERR, 77 VBEEI1 7 a— O GFE6%, 0.1~32%)% I~
THUVENIZEEY L ETH 50 1972 FEOFREROPFEMEICE - T, MR ARRKRE (WicHs 5
HIEDFHERDOILER) AHEET S &, IRk 7 7 v — Y THE0.07 (0~0.15) TIEHITEL (Table7),
EHRDTOSEED EREREFSATHY, 72 VRIE v vBOPTE AFRES & BENED
7o

B Gk, BT UL, BREROSO—BORIEEEZML LT, AFERK DD TOHEED
PIREE X 2 9B AITY, MR NG AT X O REEEB O HBZH .

1971 FEOZESER (1) Oho 13 M, 4HEHICK 2 52 MAAbE L, 1972440 ZHHE (ID) ©
49 A ADEOREEE BT, RERICOWVTHESIT LIHRTE, WINSEERMIICH L paaR
EpFH oD (Table 5), TERE (1) O 1971 FOREETHERMICS 5B VIVTHER
Sttt COEMIFRE G TREEBICLBEMND HERVAILN, 717 <y OBERLMTIE, EESNIET
®ﬁ%E§,ﬁ%%@ﬁ%%kb@@%ﬁ&@ﬁw,Mﬁ@i@ﬁﬁw&%iénécﬁﬁ7VTm,ﬁ
FOREFEOHL LB LHTD 1,000 ETS, BHEEE - WHICEERENRD LN TN D 3
B, AFTE, BIFRICOVTE, ENEMICEEENRD oD &HEINTOD

HERRTICH B A0S - e DT, KRB (1) Omo 12 B 1971, 724FORNEMEAERNT, FH
ROZFAFEROEEEZRD 2 &, 7=0.70 DENMEZR L7 (Table 6), 1972 FEORLTRFIAD & 5
Il o HEFRTEDERMEED - D RERHIET LT3, il LB TR EMOEBESENDT, &
FOREEOREEIMBOHEELEZTIVID T,

4. IR, MEEHIZ D OENHK

HREHIDDOERIZL, HREHAZDOWMTHEAEROREDI OHEIET S5 2 LT 5, Table 4a, b
WiC, BRRMH DO EDORRESH D DERKRESETHERLTD D, BREH D OBTHEFTEH
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P ODHEEMIL DT, RERMR (1), (I) Omp oMl LBitic K2 iF<id, NS DRE & Ek
MERIHICAT R 55 ) (Table 5), REEEMOME S (Table 6), C ORI, HEE
BEERRTHEE LTS 20bhi 50, ARBTRERRT & OF BT ARBAETEIRT 2 720 OB
FEPRB 2 or Lch, BET L0l oni,
WEAEH 72 D DFRHIT, R, RS0 DM E R EROHED SHERT 5 E0TE b0 KR
T, EZEMAADES EDO”MBIZERL TN, HETES 720 ORI (550 IEHARED BT
MREEART & DT, HHEOREMAGDED L VRIBETOE NS ATETF (b5 WVIRIHA) OEREEAR

TRETH 5o BUBETEEIC OV TORE (o & L BIEIE, BERS) BehEd, MEROENELD
WESTRTH Y, FRAMICIIRIERTE 0TS & & OZEBRBE I 2I5BICIS 5. REBRTHE R

MR, CBEER (1), (D Ohp il Lo Bimic X 21 Tid, #EBlIic L DS I FEENR

(Table 5), FEEROEMALZY TREALER OHBEMNEL, (Table 6), HHRRIZAHETHE
FEOHEEEIC b RS BHELBIETOT, RICHERROBTERI L HIE, FHFERIC OO TOFEMI
BEIETO, BRMOREE EMICHETE 2 HELS L NEPHLLEER 5,

83, 24ICDI HREHER DGR D T 5, FREMD LS OHER O VA O CTRERE, BRRHID
DT, HFERD IHET, REMNOMBEA b, FESHEEIEED oy (Table 6), <D
S, BROCEBNG, BT =VTHILENH LT OEBEN NS OMBIOIEE DM THIT 5 T
EMTERINT EERL TN B,

fT &

EUASEH R (SRR BT 2 BUESEIFR) 4, Mtk (1), () i, FH50% TH - 7o

CHE 2IEEORIERE, TERE (1) B97% & 56%, RKEAE (1) BB E 2% Th-Tce K
BHEC DWW T OFEBRRBER T 5, £DMOBEEREAHLET, BED

BT, CNoOBEMTHAILE

51 B X ®mk

1) Franku, E. C.: Survey of mutant forms and inbreeding depression in species of the
Family Pinaceae. USDA, For. Serv. Res. Paper SE-61, 21 pp., (1970)

2) LTEE 7wy ORERR, WADHE, (65), 16~18, (1971)

3) GTEE 7= vEEROIHLR TR O N AR, MR E R T, (4), 273~297,
(1978)

4)  FREBEIC  ALRAE RIS » TR 0 7 < Y REEICB Y 2HEE GF 230 —RAEADHEIRE
EDATEI « TEMIREL - & 2 OFMEIE 20T, JLiEEOMAKRERE, 7 (2), 13~25, (1965)

5) FHE fE - /RER B BAF - BRI - BEINEE - TERIRE ¢ A 7~ v B TRRIREUE O B
5, KAVEY O EH-—RIBE RO SR OREIEHER-IE 77 v — 77 #i), L, 37~51,
(1973)
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9) BELEE-@TET 7w VICBY 5 BERMEOHSE, HMEE, 61, 58~62, (1979)

:& Fi HEHOAER,




i

7

— 38 — MEABRGTRER L 5 307

Cone and Seed Yields in Controlled Crossing of Larix leptolepis GORD.

Masaki Karsura®, Chiaki Yamamoro®, Mikio Sarto™®,
Narakatsu Fukvuara®, Sigeo Aovaci®

and Tomikiti Kaneko®

Summary

For studying the inheritance of resistance to needle cast diseases in Larix leptolepis Goro.,
the controlled crossings with 80 mating combinations between plus tree and resistant clones
(test I) and with 49 mating combinations between resistant clones alone (test II) were carried
out for two years at Nagano Branch Station, Kanto Forest Tree Breeding Institute, and sub-
sequently about thirty-five thousand I-year-old progenies were produced after the crossing.
Several cone and seed traits which have a direct influence on cone and seed production were
examined through the process of controlled crossing and briefly summarized in tables of this
report.

On cone and seed traits such as cone yield, number of seeds per cone and seed soundness,
analyses of variance revealed significant differences among females, but not among males ex-
clusive of seed soundness. Differences among males on seed soundness were not consistent
with the tests I and II. Cone and viable seed productivities after the crossing are greatly
influenced by females, as indicated by the significance of female effects.

Significant correlations in female means of test I were recognized between mating years
on number of seeds per cone and seed soundness. From the analyses, viable seed productivity
after the crossing must be characteristic of females, although climatic differences in mating
years have a great influence on these traits. Cone yield was under a dominating effect of
females, but no significant correlations were found between mating years on cone yield, and
consequently on cross-ability as expressed by the number of sound seeds per female strobilus
isolated. Additional observations on strobilus drop during and after flowering would be re-
quired.

No significant correlations in female means were also recognized between the traits such
as cone yield, number of seeds per cone and seed soundness. The results indicate that viable
seed productivity after the crossing is impossible to estimate from the performance of an in-
dividual seed trait of females.

Seven resistant clones produced as many seeds per cone after selfing as after crossing, but
seed soundness decreased significantly in selfing. Relative self-fertility as expressed by the

ratio of seed soundness in selfing to in crossing was quite low on the average 0.07.
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