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L ez— 561 ‘75 USA 17/51
L s2—80 4 8710
L 62— 880 r 12/13
L 63— 1097 » 27/16
L 67—166 . 10/66
L 67—2m1 ” w2
L 70— 4001 L 24
L 208 P o
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L 3686 ‘72 AT 2/27
L 57—2386 ‘68 + B3| 6038 o/so| sz
L 652-1 76 ¥ 4] 1001 39/40
L s8s52--2 ” 1047 30/30
L 652—3 4 1043 29/29
L 652—-8 . 1044 26/30
L 1563 o 1050 &/28
LA 61-91 ’ 1056 22/25
Laredo ‘67 + B§| 6084 /80 0/31
Lee iT2 R #t|oz20006 t1s/35
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Lg?oo /CNS 7 |er0015 /39
L;gngiong ‘67 & Bt (100008 0/60] /33

- 47 -




A 3
Strain s ft,“,’% l‘%ﬁf‘#’ 1966 | 1957 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1950 | (961
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Lincoln ‘66 -+ §3| 1602] 1/38 2/44| /38
Lindarin ‘61 + B 9 1V/77] 0/40
*
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Locale 11 ‘12 B & s0019 2/8
M 1 ‘16§ 4| 1054 26/20
M 3 4 1045 31/38
M 5 ’ 1048 2930
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N 22 ‘12 B &) 740040 v
M
N 242 ‘79 USA 18/46
M ss ‘72 R Bt | od0274 27/37
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8.3
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%
M a6 ’ 8/50
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*
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A
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*
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-
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Majos 4 740026 s/21
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Mamnoth 4 060069 /30
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Manchu Laff. ‘19 USA| 65 e
Mapohy Bag RUKR e mx o
Man czan- ‘87 + B 58 o] wse| var

— 49 —
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Manloxi ‘72 B3 Bt|740027 /29 /30
Mansoukin |&ae ‘es + By 1407| 29 03| 8/a2 16/40
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Mendota ’67 -+ B§| 6064 /38| 2/3 wu
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Me no take |Ho x 090089 /35
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Merit ‘12 B G| 610129 /36
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Miharu daizu |[=ZFXKE |‘es + 8| 1004} 033 @77 /43| O/75|10/43
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Strain 3£ gng; ’g*ﬁ 1966 | 1967 | 1968 | 1969 | 1970 | 1071 | 3972 | 1973 | 1974 | 1975 | 1976 | 1977 {1978 | 1979 | 1980 | 1981
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Nagys zemo ‘87 + 88 s s o2e | o | asse| 3 208
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Nanbu B 88 (72 ¥F &t |ozoss7 1732
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Strain ahEi% g‘km% gm{; 1986 | 1987 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 [ 1975 | 1976 | 1977 | 1978 | 1979 | 1950 | 1981
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N::g:i RAX P 020462 2
N;:\;\:i B % I 030030 529
Niban daizu | ZHF KR (‘72 53 Bt |ovoo01 1744
Niigata i 8 |77 Usa ay
Niigata ¢ |#B4 (‘72 55 |o20459 3
Kishi arai |@E$H 4 040316 235
Rishi tsugaru Ega& P 0z0218 147
Niwa mane |8 € L 020408 &34
No. 1 ‘16 54 2828
No. 831 7 2628
“‘?‘gvﬁlo&ge 12 B Bt |se0020 818
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Ngggg:tsehe ” 360036 2| vm
Norredo ‘77 USA m'| 2
Norsoy ‘67 + 83| o3z 218 2045
Nourin t BR1T |'12 B & |oio200 30| 215
Nourin 2 BH28 # 040201 1138 e,
Nourin 3 BH3 S # 040202 938
Nourin 4 R4 [“e7 H At |Bb1097 3482 (o
Nourin § B&s S '12 B 5 |o20307 545
Novosadskal ‘67 + 1% 86 @61} 037 3199|1043 7
Novosadskaz ” 32 1580 |




Strain dh&ih %kmg‘; ‘g%g 1966 | 1967 | 1968 | 1369 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 [ 1977 | 1978 | 1979 | 1350 | 1981
Novosadskas ‘81 -+ 28 33 185, st
Novosadskas ’ n 1772
Novogadskas " 87 58 1245
Novosadskas » 88 70| 08| o 230| 037
Novosadskas s a5 563 4
Novosadska 10 v 89 242 wAar
Ng:gg;dska. 2 s¢ 179 1744
Kovosadska ’ 37 ast| 221 val 31| L1s
Novosadska p 38 1% tast
Nousha BFAX |12 B B jotoin wer
Hukanai BAKXE |66 + 58| 1033]ss nio
Nungchih(w) ‘% ¥4 | 1383 sw29
Nyuuchan & T |°72 I3 Gt|oz008s 45
Nyuuchan G & ‘66 + 5% s00z| amf 0as| aaz
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o 121 L4 130034 a3s
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Strain w5 %A‘f‘g% g#g‘ 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 [ 1981
Ogura aze | \anS |67 BH L ezr| var
Ogura daize|'NAKXT L4 [%{]
Oho mane FAI X (73 B & 040041 218
Oiarugon AA TN # 040103 516
Oiarukon Envgit=2 o 020054 (%1
Ceuinnd | e mE| = s
Okatsu mame |3HHDZ (73 i B [od0012 323 743
Okita t HELS |'73 B8 jo20120 0z2 1743
Okita 1 RS 4 020217 125| 7/38
OE—-JO ‘67 f Bt 100007 584
Okuhara t |8Ki153 ‘66 + 8| 1005| 037 284 547
Okumejiro oA '6T BT asz| 241 (e
Oku pane | 2 |'13 BB o028 219
Okuyutaka [ Is<@Pich 4 030038 v27
Okuzai 125-5 | 155 a 020337 227| v20
014 dominion fr 020085 540
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Ontario ‘87 -+ | so0ss 090} 035( 091 L42| o3| 235
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09ita ki § 2 ‘;kg . 239 592
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zairai A KHEERA . 220 wes
Oon0 ai B | XWHERB| ¢ m 1
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Oono i p |X®&EXRDl 223 1,81
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Ocsodefurl |yqusmer ‘a7 + 28| 2088 omj aar| of | a3 28
Oosodefuri [ xaigse| » 2056 Lee 1148
Oosodefurl | xueo| 2087 48 83
Cotana X E |'es W dtincronr 1737
original B
paﬁzhong 174 1719
Orukon AN |13 3 5 |osoneT a26(2L13
Oshiga L aa’al ns hise 240
: T @)
shirooe ax an 9| 830 Joa| as0] %00 |"Sae|[“es | ar| ¥1s["%on |5 [ Moz [ Mns
154 « 173 <216 | »|122
. I ’ Vo7 Jaess| 7
198 234 28 186
Otootan ‘73 [ B (10178 039
Otootan [ 740041 39
Ottotan . 130022 244
Cugi mame |Bl & ” 040230 0132841
Ouhouju igig - 3 66 + 18| 1408| ans| ae| a3 es| anops Jisal el fmg re sl e A L7
” [ 14 63/ ' 87/ "3 i weii *
258 123

— 58 —




Strain L3 ES %Air-ggr g#?} 1986 | 1987 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 4974 | 2975 | 1976 | 1977 | 1978 | 1979 | 1960 [ 2981
Oukei 1 MR8 |'se + 35| 3050| a30| 778 1210
Oukei 2 BR 2 ['73 WG |0z0287 029(2542
Oukei $ ;Lo ” 020288 L26/2548
Qukei 5 BRs8 r 020289 e
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2 AIHHEICKBHRE

Strain | SAFE Lt | suemst | Strain | FATR | mRn | mis
AK(F.C 30761)| ‘77TUSA 3/3 2712 | P.1 54606—1 | 77 USA 3/4 5/11
A.K(Kansas) " /6 4713 | P.I 54608—2 " 12 5/12
Carlin 4 3/7 s/10 | P.I 54608—4 " 3/6 3/9
Clark 63 y 4/8 4712 | P.I 54608—5 " 3/3 3/11
Cypress ” 3/5 8/10 | P.I 54609 4 0/3 5/10
Delmar 4 3/3 47 | P.I 54615 # 2/3 5/17
Emperor " 3/3 276 |P.I 54615—1 ? 07 3/12
FC 03548 " 09 /1 P.I s4615—2 # 2/5 4/10
FC 03654N " 09 /11 | P.I 54617 # 178
FC 036541 " 5/9 6,9 |P.I 54618 " 2/10
FC 04007B " 0/1 174 | P.I 54620 ” 3/3 2/4
FC 31557 ” 2/2 3712 | P.1 54626—2 # 0/6 -/0
FC 31715 # 2/2 47 |P.I 55689—1 4 3/7 -/0
FC 33243 4 1/1 15 | P.I 55887 # 0/1 3/4
Ford " 3/3 373 |P.I 56563 # 3/3 1/2
Gibson # /5 9710 | P.I 57334 # 2/3 6/6
Harto (michigan) # 2/3 276 |P.I 58955 ” 0/2 47
J ogun ” 49 P.I 60272 # 2/4 1/5
Kent # 1/1 013 |P.I 60296—2 ” 3/4 1/1
Manchu (Laf ayettd " 1/4 178 |P.I 61940 " 3/6 2/4
Manchuria 13177 " 2/2 L1 | P.I 62202 ” 4/9 15
Manchuria 20173 # 0/1 012 |P.I e62202—2 ” 1/1 11
Patterson ” 3/4 09 |P.I 62483 # 2/5 =/0
P.I 54583 " /7 276 |P.I 68449 " 5/1 2/2
P.I 54581 " 01 579 |P.I 68470 " 2/5 176
P.I 54592 ” 374 |P.I 68483 ” 1/8 1/8
P.I 54600 # /7 577 |P.I 68494 " 41 311
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Strain | EAFE lmpekar | mihst | Serain | RAFE momst | mews
P.I e68521—1 | '77USA 01 0/6 P.1 70014 77 USA 2/9 0/t
P.I 68530—2 a 3/5 09 P.I 70076 o 1710 /3
P.1 68533—1 " 5/7 -/0 P.I 70180 ) 3/4 174
P.I 68533—2 a 4/5 0/7 P.I 70188 7 01 0/14
P.I 68535 u 5/8 P.I 70189 a 5/6 04
P.1 68604—1 " 0/9 03 P.1 70192 v 3/3 074
P.1 6809LA a 41 /6 P.I 70199 n 0/5 /5
P.I 68621 # 0/2 4/4 P.I 70201 " 06 /10
P.1 68648 " 3/9 05 P.I 70208 " /11 07
P.1 68679 7 /s 175 | P.1 70212 " 0/5 0/6
P.I 68679—2 7 0/10 172 | P.I 70213 " 06 -/9
P.I 68692—2 s 77 172 P.I 70229 " 175 /10
P.1 68701 4 2/4 =0 P.I 70242—2 4 4/6 0/11
P.1 e8710 o 273 2/2 P.I 70243 @ 2/2
P.1 68731 o 2/5 1/1 P.1I 70247 L 010 06
P.1 68732—1 " 3/3 0/4 P.1 70253 2 3/3 /10
P.1I 68748—1 7 /1 07 P.1 70466—3 ” 02 09
P.1I 68756 e 09 08 P.I 70467 ” 0/1 012
P.I 68759 ¥ 0./9 01 P.I 70469 ” 2/5 38
P.1 68761—3 7 05 1/4 P.I 70469—1 # 2/5 /6
P.I 68768 n /4 6/10 | P.I 170471 ” 1/6 3711
P.1I 68806 s 08 2711 | P.I 70473 ” 0/3 2/9
P.I 69507—1 7 4/6 P.I 70480 ¥ 5/8 010
P.1 69515 4 /5 07 P.I 170501 ” 017 04
P.I 69993 2 2/2 /8 P.I 70515 ” 276 013
P.I 69995 7 3/3 04 P.I 170519 4 3/3 2/11
P.I 70001 ” 2/3 03 P.I 70559 o 44 09
P.I 70013 7 /3 173 P.1 70566 a /1 2711
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Strain | EAFE enea | miRst | Strain | ZAFR Lesrmar | s
P.I 71444 77USA| 44 2712 | P.I 82263—1 | 77 USA 3/4 4/9
P.I 71461 ” o/1 o/15 | P.1I 82264 ” 2/4 /10
P.1 71463 » 01 013 | P.I 82291 ” 0/5 2/10
P.I 71845 " 3/3 1/8 P.I 82295 ” 39 /2
P.I 71850—1 " 0/1 /12 | P.1I 8229 4 2/3 5/9
P.1 72227 ” 2/3 /11 | P.1 82302 " 172 1/12
P.I 79583 ” 0/6 8/9 P.1 82307 " 2/2 31
P.I 79620 ” /4 /1 P.I - 82308 » 2/4 07
P.I 79627 ” 2/5 8/8 P.I 82312N " 1/1 074
P.I 79628 # 5/6 3/11 | P.I 82509 " 373
P.I 79692 y 2/2 72712 | P.1 82527 ” 3/4 172
P.I 179732—3 4 4/4 6710 | P.I 82534 " 02 /7
P.I 179732—4 # 33 2/10 | P.I 82544 # 2/2 6/8
P.I 79760 ” 4/6 3/17 P.I 82555 # 2/1 5/9
P.I 79797 # 3/7 3/11 | P.I 82558 # 3/4 2/5
P.I 79825—1 4 2/9 4711 | P.I 83853 " 47 3/11
P.I 79848—1 ” 2/3 3710 | P.I 83868 " /6 6/6
P.I 79870—2 # 179 1/5 P.I 83889 4 3/3
P.I 79870—6 ¥ 0/1 2711 | P.1 83891 ” 3/9 /7
P.1 79872 s /1 s/12 | P.I 83892 ” 5/8 6/6
P.I 80822 4 2/4 1/6 P.I 83893 ” 2/4 2/9
P.I 80844 4 47 P.I 83915 " 11 1/4
P.I 82210 " 2/8 4713 | P.1 83923 " 0/7 -/0
P.I 82218 # 3/3 /6 P.I 83925 # 07 02
P.I 82232 L4 2/3 2710 | P.I 83946 " 4/5 0/1
P.I 82246 " 11 410 | P.I 83944 4 11 -/0
P.I 82246—1 # 2/3 1/6 P.I 83945—1 ” 4/10 /6
P.I 82259 4 2/8 P.I 83945—4 y 46 02
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Strain | BAFK lemeRe | wiRst [ Strain | FATE | bRet | micRet
P.I 83946 ‘77 USA 2/2 /1 P.I 84946—1 |77 USA 3/10 02
P.I 84509 # 2/3 03 | P.I 85019 # 11 1012
P.I 84581 " /1 o2 | P.1 85355 " 3/4 3/3
P.I 84619 ” 171 o5 | P,1 85356 ” 2/2 7/9
P.I 84631 " 172 55 | P.1 85407 " 3/5 379
P.1 84633 " 0/5 011 | P.1 85420—1 7 /2 /9
P.1I 84646 " 1/1 1/8 P.I 85424 7 2/6 3/6
P.I 84646—2 " 07 o/7 | P.I 85437 ” 2/3 3/9
P.I 84657 n 1/6 08 | P.I 85441 " 4/6 3/5
P.I 84660 " 4/6 010 | P.1 85469 " /9 3711
P.I 84662 4 2/3 1712 | P.I 85506 " 11 1/4
P.I 84664 L 3/4 o/s | P.I 8s519 " 2/4 417
P.1 84666 L /8 278 | P.I 85550 n 0/1 0/6
P.I 84669N y /10 0/4 P.] 85559 n 3/3 012
P.I 84671 " 6/10 -0 | P.I 85590 " /2 1/8
P.I 84679 " 2/2 0/1 P.1 85619 # 2/3 08
P.1 84680 4 /2 177 | P.1 85624 ” 5/6 1/4
P.I 84682 a 4/6 /5 P.I 85626 7 03 2/3
P.I 84713 4 3/3 ~/0 P.1 85630 4 0/3 1/11
P.I 84742 " 1/1 1/1 P.1 85668 v 2/2 1/8
P.I 84757 ” 0/5 2/5 P.I 86903—3 ” 171 0/4
P.1 84807 " /1 0/8 | P.I 86903—4 " 3/4 0/10
P.I 84908—1 ” 4/5 16 | P.I 86904—1 # 3/9 1/13
P.I 84968—2 4 2/4 -/0 | P.1 86972—2 ” 6/6 2/15
P.I 84012 o 45 2/2 P.I 87005 L 1/9 011
P.I 84914 n 0/5 -0 | P.1 87026 " 02 /7
P.I 84939 " 5/6 172 | P.I 87029 " 02 /9
P.I 84944 4 3/3 01 P.1 87047 # 0/2 011
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RAER

strain | EAFR | nonae| sowst|  Strain | 2K e | sama
P.1I 87647 717USA 1/1 1/9 P.I 88353 77USA 6/6 9/11
.P.I 87165 a 1/15 P.1 ssa3se L4 2/5 4/13
P.1 87167 # 1/9 2/17 P.1 88447 # 2/17 0/6
P.1 87457 /r 2/2 2711 | P.I 88448 " 2/8 2/12
P.I 87465—1 " 6/10 1/5 P.I 88466 # 1/8 3/15
P.1 87465—2 ” 1/6 1/12 | P.I 88466—1 " 02 6/11
P.I 87530 " 2/2 011 | P.1 88490—1 " 5/5 6/11
P.I 87561 " 33 0713 | P.I 88491 4 2/10
P.1 87571 " 2/2 1/12 | P.1 88492 ” 01 2/13
P.1 87574 ” 4/6 3/12 | P.I 88780 # /6 3/10
P.I 87575 " 5/9 6,13 | P.I gsa782 ” /10
P.I 87600—1 " 0/1 413 | P.1 88783 " 5/8 2/15
P.I 87606—1 # 1/1 12714 | P.I 88789 4 1/8 0/12
P.1 87617 ” 49 172 P.I 8879 # 171 1/7
P.I 87618 7 3/8 1313 | P.I 88793 ” 11 3/13
P.I 87619 " 6/7 4715 | P.I 88799 " 5/6 2/12
P.1I 88282 " 010 015 | P.1 88803—1 # 19 111
P.I 88289 # 6/7 3/14 | P.I 88809 # 0/5 271
P.I 88290 4 5/7 2712 | P.I 88811 ” 4/8 7
P.I 88291 " /1 3714 | P.1 88813 # 11 3/9
P.I 88297 # 4/9 6715 | P.I 88814 # 12 2/10
P.I 88300 # 2/2 5,13 | P.1 88815 " 0/3 5/11
P.I 88302—1 a 6/8 2712 | P.I 88816 # 1 /11
P.I 88303—1 4 02 3/9 P.I 88818 ” 2/9 o011
P.I 88305 ” /5 5/9 P.I 88820N ” 2/3 4/6
P.I 88306 ” 02 6,15 | P.I 88823 ” 0/6 2/14
P.I 88306—1 ” /5 2713 | P.1 88826 " 4/4 5/15
P.I 88310 " /7 6713 | P.I 83886 " 4/9 36
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Strain | BAPE ke | wiorse|  Strain | FAFE | miemet seiewse
P.1I 88965 717 USA 4/6 3/9 P.1 90402 71 USA 3/9 011
P.1 88%998—1 " 46 2/14 | P.1 90406 —1 " 3/4 4/6
P.I 89002—2 " /4 013 | P.I 90407 4 /4 -/0
P.I 89006 ” 2/3 o/11 | P.1I 90463 " 1/2 -
P.1 89007 a 6/7 3713 | P.I 90495 ” /3 0/10
P.I 89056—2 ” 1/1 0/12 | P.1 90499—2 4 3/5 /11
P.1 89-061N " 03 114 | P.1 90563 ,, 4/5 2/7
P,1I 89061—3 " 4/5 2/8 P.I 90573 o /1 12
P.I 89066 " 5/6 0/6 P.I 90576—1 " 6/6
P.I 89067 " 3/6 2/2 P.I 90578 " /2 3/9
P.1 89074 4 5/7 /3 P.I 90579 4 /1 5/8
P.I 8933 4 2/10 1/3 P.1 91073 ] 4/8 /9
P.1 89134 a 0/4 0/2 P.I 91082 # 4/6 /4
P.I 89150 Y 2/2 172 P.1 91083 L4 16
P.I 89152 " 5/5 /1 P,1 91100—4 # 171 02
P.I 89154—2 " 1 172 P.I 91103 # 02 2/2
P.1I 89162 " 5/7 1/9 P.I 91108N ” 1/1 5/8
P.1I 89168 ” 2/2 5/6 P.I 91108—1 " 417 /7
P.1I 90138 2 5/9 2/9 P.I 91108—2 o 2/6 11
P.I 90220 n /4 3/5 P.I 91120—-3 " 0/1 2/2
P.I 90221 " o1 2/5 P.I 91121—1 4 -/0
P.I 90233 e /4 2 P.I 91121—2 " /17 5/11
P.I 90241 4 3/3 5/6 P.I 91127 " 0/6 1/6
P.I 90245 ” /1 2/2 P.I 91132—3 a /7 05
P.I 90249 a o3 0/2 P.I 91133 a 37 07
P.I 90258 " 2/6 ~-/0 P.I 91142 n 5/6 2/2
P.I 90305 ” 5/1 2/6 P.I 91149 L 2/9 01
P.1I 90354 o 04 ~/0 P.I 91151 s 3/3 1/14
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Strain | EAPE lsemet |mise|  Swrain | FAFR mtoset | ket
P.I 91152 77USA /7 2711 | P.I 92463 7171 USA 3/7 0/4
P.I 91153 " 3/5 /8 P.1 92466 u 3/5 3/10
P.I 91153—1 " 4/5 8711 | P.I 92557 " 2/3 412
P.I 91153—7 " 3/5 376 | P.I 92568 # 4714 6710
P.I 91154 " 01 610 | P.1 92577 " 11 3/6
P.I 91159—4 # 1/1 P.1I 92594 # 1/2 3/11
P.I 91160 " 01 5710 | P.I 92661—1 # 3/3 2/14
P.1 91163 # 11 /7 P.I 92601—5 # 2/6 3/15
P.I 91165 4 2/8 3/8 P.I 92602 " 3/5 2/9
P.I 91166 # 3/5 04 | P.I 92604 " 05 4/14
P.I 91174 " 2/2 174 P.I 92606 " 1/1 5/10
P.I 91178 ? 12 979 | P.I 92617 " 12 8/9
P.I 91178—1 " 1/1 2/17 P.I 92619 " 2/3 1414
P.1I 91340 # o3 4/14 | P.I 92623 # 2/5 5/12
P.I 91341 o 07 2/4 | -P.I 92636 # /8 5/12
P.I 91343 # 5/5 2/5 P.I 92640 4 2/2 3/7
P.I 91346 # 011 3/7 | P.I 92641 " /1 0/6
P.I 91684 " 01 -0 | P.1 92642 " 3/8 5/10
P.I 91702 " 01 1/1 P.I 92643 ” 0/7 4/8
P.I 91719 " 2/2 | P.I 92645 u 1/1 0/14
P.1 91725—2 " -/0 P.I 92654 # 011 o7
P.1 91725—4 ” 47 01 P.I 92659 # 3/6 194 ]
P.I 91729 # 010 1714 | P.1 92662 " 3/3 1/13
P.I 91730 # 07 0/14 | P.I 92663 " 2/6 /14
P.I 91730—1 # 01 0/11 | P.I 92672 " 1/9 /5
P.I 81731 " 1/1 579 | P.I 92686 ” 0/9 112
P.I 91733—1 # 2/2 o6 | P.I 92688 " 2/2 1/10
P.I 91734 ” /1 0/13 | P.I 92688—2 # 0/2 0/8

—113—




strain | EAFE et | wieket|  Seeain | EAFE [emeons | st
P.I 9269 ‘77USA 06 05 P.I 97222 7TTUSA 376 373
P.I 92691 o 6/7 012 | P.I 97225 " 0/9 012
P.I 92702 # 012 | P.1I 97235 " 03
P.I 92707—2 " 474 8710 | P.1 97627 7 06 -0
P.I 92713 " 11 014 | P.I 98243 # /5 03
P.1 92722 4 3/14 0714 | P.I 103091 ” 07 -0
P.I 92728 # 1/10 12714 | P.I 103415 # 0,9 07
P,.I 93055 " 2/4 1/6 P.I 103419—1 # 1 04
P.I 93563 ” /5 o6 | P.I 104708 # 06 07
P.I 93565 A " /6 o/11 | P.I 105579 7 3/3 179
P.I 95740 " 2/5 1710 | P.1 123577—2 2 0.6 1/12
P.I 95769 u 4/10 /12 | P.I 123578 “ 02 2/8
‘P.I 95853 " 3/5 -0 | P.I 153243 a 010 09
P.I 95887 2 2/2 -0 | P.I 157395 4 3/3 7
P.I 96003 " 4/7 072 | P.I 157396 " 272
P.I 96162 4 0/7 0/1 P.I 157397 # 2/7 2/13
P.I 96199. 4 3/11 -/0 | P.I 157401 " 1 5/13
P.I 96280 ” 2/2 ~/0 | P.I 157402 ” 3/4 /13
1P.1 96321 2 01 03 | P.I 157405 # 1/2 410
P.I 96333 " 5/6 074 | P.I 157408 " 2/3 312
P.I 96550 " 5/5 02 P.I 157410 " 08 1/11
P.I 96786—1 n 172 178 P.I 157414 ” 2/5
.1 96787 # 01 04 | P.I 157417 ” 11 2/9
P.I 96808 y 3/4 174 | P.I 157419 ” 2/9
P.I 96978 z 172 278 | P.1 157424 " 2/5 7/8
P.I 97038 # 3/7 279 | P.I 157429 " 2/6 0/10
P.I 97155 " 3/5 5710 | P,I 157431 " 09 05
P.I 97220 ” /7 3712 | P.I 157434 4 3/3 1/5
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strain | EAME e st | Strain | EAFE more | e
P.I 157430 717 USA 02 02 P.1I 172901 ‘71 USA 2/5 9/15
P.I 157438 ” 171 1/2 P.I 173994 ” /7 =0
P.1 157441 # 6/6 02 | P.I 173995 ” 33 -/0
P.I 157445 # 2/2 279 | P.I 179826 # 010 -0
P.I 157448 " 5/7 06 | P.I 181535 4 38 /1
P.I 157450 # 2/2 078 | P.I 181539 " 4/4
P.I 157452 " 2/6 5/5 P.I 181540 ” 0/8 -0
P.I 157453 u 1/1 013 | P.1 181542 " /9 02
P.I 157456 " 16 | P.I 181549 " 1/6 0/1
P.I 157460 " 3/7 6/6 P.1I 181552 " 08 0/4
P.I 157468 # 274 /7 P.I 189891 " 4/5 =0
P.I 157472 " 2/2 36 | P.I 189920 a 5/7 -/0
P.I 157474 4 6/8 3/8 P.I 189928 4 4/7 -/0
P, I 157477 # 3/4 2/9 P.I 189969 u 3/6 /0
P.I 157482 " 11 -/0 | P.I 253651A a -/0
P.I 157483 " 11 010 | P.I 253651B 4 0/7 /0
P.I 157485 " 2/7 2/13 | P.I 253651 D 4 -0
P.1 157487N " 0/4 9711 | P.I 253653B " 172 -/0
P.I 157490 " 272 010 | P.I 253654 4 4/6 =/0
P.I 157491 " 3/4 o/11 | P.I 253655 o 2/4 -0
P.1 167277 # 1 5/5 P.I 253656A ” 05 07
P.I 170380 " 4/4 2715 | P.I 253659 4 2/5 0/2
P.I 171428 " 3/4 4/14 | P.1 253660A ” 4/6 1/2
P.1 171431 fl 3/5 013 | P.I 253660B ” 2/7 %]
P.I 171432 “ 0/9 2714 | P.1 253661 B ” 1/8 -/0
P.I 171449 # 174 69 | P.I 253661C " 0/6 -/0
P.T 171450 ” V1 2713 | P.1 253663 # 08 ~/0
P.I 171652 ” 06 3/13 | P.I 253665B # /2 /0
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Strain | EAMFE g | simst

P.1 253666A 17 USA 1,72

P.I 253666 B # 010 2/4
P.1I 266806 C # 2/5 4/8
P.I 103080 ” 08 01
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‘The Research of Resistant Varieties to Soybean
Dwarf Virus Disease (SDVD).

LR
Yoshimitsu TANIMURA, Isao MATSUKAWA, Ichimi CHIBA,
and Hiroharu BANB‘A‘

Summary

The occurence of soybean dwarf virus disease was firstly reported on
soybeans in Yakumo-cho and Imagane-cho located southrn area in Hokkaido in 1952.
At first the disease was limitted in variety “ Tsurunoko” Later, however, it was
found in other varieties as well, and at 1971 it had spread around Hokkaido and
Aomori prefecture.

Intensive research to identify the causes of the disease was undertaken by
Hokkaido Central Agricultural Experiment Station and other institutes after
1958. As a results of the research, the causes were found to be a virus disease,
formally disignated “soybean Dwarf Virus Disease(SDVD)” in 1968, transmitted
by foxglobe aphids (Aulacorthum solani (Kaltenbach)). Soybean plants infected
with SDVD in the fields showed a rugosity of leaflets and dwarfing of plant. Iso-
lated SDVD obtained from naturally infected soybean plants were devided into
two strains in the basis of their symptoms. One of them was designated as a
dwarf type strain, which caused as dwarf of plant with shortened petioles and
internodes. Another strain was designated as a yellow type strain, which caused
as severe chrolosis of leaflets.

Research on resistant varieties with many soybean varieties provided
by Tokachi Agricultural Experiment Station and others has been started in 1966.
It had been found, at 1970, that the “Ouhoyju, “ Adams’, and other soybean varities
were capable as field resistant. However, those have not true resistant variety
to SDVD. The methods of breeding resistant variety to SDVD are based on
utilising either a true resistant variety, an introduced field resistant variety, or
combination of the two. Breeding of resistant variety to SDVD by crossing these
field resistant variety has been carried out as project since 1971.

This report is the results of research on screening soybean resistant va-
riety to SDVD from 1966 to 1981.

We have hoped that this may provide a springboard from which next research

could be continued.

—118—



Methods of Test

1. The ontogenesis of naturally contracted disease was observed at SDVD
in nonprevented fields. The observation was mainly carried in the middle of August.

2. Details are available in“Annual Report on Soybean Breeding in Hokkaido
Central Agricultural Experiment Station”

3. The artificial inoculations were conducted in isolated fields with aphids
carrying dwarf or yellow strain of SDVD, The contracted disease were investiga-

ted after 30 aays.

Methods of Recording
1. The tested varieties were arranged in alphabatical order of their names.
2. Japanese and Chinese varieties were recorded both in Roman letters of
Japanese and Japanese itself as possible.

3. The disease was recorded as fractional numbers, with the ontogenesis
of the contracted disease as the numerator, and the total observed number of

ontogenesis the denominator.

4. The data were obtained from the field of Hokkaido Central Agricultural
Experiment Station and an asterisk mark denotes the results obtained from a
severely infected soybean fields with SDVD in Date city of southrn Hokkaido.

5. A parenthesis indicates a contract index as 0-5 (none to severe).

6. The abbreviations of the locations from where the sample seeds were
obtained are as follows:

1). Tokachi : Hokkaido Tokachi Agricultural Experiment Station.

2). Chuuo : Hokkaido Central Agricultural Experiment Station.

3). Touhoku : Touhoku National Agricultural Experiment Station(Kariwano
Soybean Breeding Branch)

4). Iwate . Iwate Prefectural Agricultural Experiment Station.

5). Noken: National Institute of Agricultural Sciences

6 ). Nagano . Nagano Prefectural Agricultural Experiment Station.

7). Kumamoto . Kumamoto Prefectural Agricultural Experiment Station

8). U.S.A. I U.S. Regional Soybean Laboratory Urbana, Illinois

9). Thailand : Mea Jo Agricultural Experiment Station, Thailand

10). Poland : Plant Breeding and Acclimatization Institute Soybean Labo-
roatory, Poland

*Hokkaido Prefectural Konsen Agricultural Experiment Station, Nakashibetsu,
Hokkaido, 086-11, Japan

**Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido,
069-13, Japan

—119—



i Tty BB —K

1 JuiplioXd
JEHE LA ARG (132412 3 1)
T2y ARRRSHE ()
JeHmE ARG (B354 3 /)
34 REME RSO
Jedmani S ARG (IR F0354: 3 1)
45 TR - HICBET B AR TS
(IBM254 B ~ IBA374EHE) bt L RS ERE (IBH395E3 )
F54; HURAUE (BA3MHEE ~AMIAE) TABK TG0
MR VoK bdgdiarrboe SR ek
JeHEE SRR R RER Y (I3AM5HE 7 A)
64 KRIMLRTINIE S T & RIS HM
AeHgig s - B - R SR (IF494E 6 A)
7Y RS VAEILHEE AR 2 BN O Sl AT
Aedgii bR BERGY (FfIS24E 8 A)
84 vt Ao S
e R AR WIS21E12H)
B[ RIFHERMNHORZH
e rp R B RS (RA1544: 3 H)
;104 deHBAOREUh LS B 02 KA - At LS FE AR
JeHERI S PR BB (AIS44ET A)
P11 JeihE O TR OMAR & (L)
ALHE RS PO B ARER Y (BRRISSAE 3 )
w125 TIRFIS64E 8 AN, OR{IFMMNATT
JeiBRi T R R (IRISTAE 2 )

mELBRRERSH $135
54 Xb WS D PR

MBRIS7TH 7 A25A  HIk
BMS74E 7 A31H 5T

s if m JEHEE S PR RESERY

069—13 Jtifsili ¥ REBILIRTH 6 L1556
W 01238— 9 —2311

me s KON & HE
me w1 <Z 3 HR
HLA LI L1847 5 T H

T E L{)731—2205




