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CONTRIBUTION OF JAPANESE SOYBEAN GERMPLASM TOKACHI - NAGAHA TO CHINESE SOY-
BEAN CULTIVARS

GUO Juan-juan'?, CHANG Ru-zhen® ,ZHANG Jian-xin' ,ZHANG Ju-song' , GUAN Rong-xia’,
QIU Li-juan’

(1. College of Agronomy ; Xinjiang Agricultural University ; Urumqi 830052 ;2. The National Key Facility for Crop
Gene Resources and Genetic Improvement ( NFCRI) /Key Lab of Germplasm & Biotechnology ( MOA) , Institute of Crop
Science , Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract Tokachi-Nagaha introduced from Japan is one of the widely utilized elite soybean germplasm
in Chinese soybean breeding. In this paper, 195 soybean cultivars released before 2005 were analyzed
based on their pedigree for the contribution of their common parent of Tokachi-Nagaha. The number of

cultivars derived from Tokachi-Nagaha and its contribution were 96 and 13.04% in Jilin province,89 and
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14.99% in Heilongjiang province,8 and 20.31% in Liaoning province,2 and 7.81% in Beijing, respec-

tively. The contribution ratio of Tokachi-Nagaha to various cultivars ranged from 0. 78% to 50.0% ,in
which there were 77. 3% cultivars with the contribution ratios of 12. 50% .6.25% and 25% . Among
these cultivars ,96% of them were developed by hybridizing method. The results suggest that Tokachi-Na-

gaha could be well utilized by multiple crossing in order to pyramid favorite traits among different parents.

Successful utilization of Tokachi-Nagaha in soybean breeding shows that it is an important breeding ap-

proach to enhance lines as media to corporate introduced germplasm into breeding program for broadening

genetic base of modern cultivars.
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Table 1 Names, genetic contribution ratios, scourers and approved years of progenies of Tokachi-Nagaha

shFPARR RETTECR ORI FEAED MRS BETTHCR RN SEEN MRS BETTHRE Ok FESEN

Variety GCR/ % Source Year Variety GCR/ % Source Year Variety GCR/% Source Year
HE 68 0.78 Hpk 2003 AE33 9.38 BApIT 1992 Juge 25 12.50 K 2002
;e 21 1.56 BT 2004 4F 36 9.38 EEy/ RN 1996 BE 1S 12.50 dta 2002
HEH 52 1.56 H Ak 2001 k47 9.38 HAk 1999 R%T 22 12.50 BT 2002
HEH T3 1.82 H Ak 2005 ok 41 10.55 MR 1999 HE1S 12.50 fies 2002
bk 49 3.13 FHHk 2000 M43 12.50 FHHk 1998  JEAK10E  12.50 HK 2002
HAkNRBI6 B 3.13 Ak 2002 R%ET 45 12.50 2o 1999 K15 12.50 LEy/ RN 2003
FEHqe 11 3.13 Hk 2002 P 2 12.50 FHk 2001 FHEE6S  12.50 SN 2003
HH 66 3.13 K 2002 [ 27 12.50 BApT 2002 A 13 12.50 Hhk 2003
e 27 3.13 bk 2002 HE 64 12.50 bk 2002 HigkmsE 12.50 2003
ik 24 3.13 Jent 2003 HAe 14 12.50 Ak 2003 RBRFEIE 12.50 2003
HMNRET 5 3013 Tk 2004 b 17 12.50 WAV 2004 BT 31 12.50 2004
HE 77 3.13 G 2005 35 12.50 BApIT 2004 F 18 12.50 2005
HE 76 3.13 FHk 2005 Hqe 15 12.50 SN 2004 HEH1E 12.50 2005
HE 58 3.65 Hk 2001 HE 6312.50 Hk 2002 HE4E 12.50 2005
4348 4.69 BT 2005 N 3812.50 FHhk 1998 BT 2000 5  12.50 2005
HE 50 4.69 Hk 2001 Hk 45 12.50 HHk 2000 WA 37 14.06 BT 1992
S 18 4.69 BT 2000 4431 12.50 BRI 1989 ok 38 14.06 AT 1992
HE 74 4.69 FHR 2005 K 23 12.50 FHE 1990 Juik 24 14.06 R 2001
HE 72 4.69 FHR 2004 Hk 2512.50 FHR 1990  HksE 15.63 R 2000
HEE 35 6.25 FHK 2002 HAK 2712.50 FHk 1991 RYTT 14 15.63 EEy/ RN 2000
HE 67 6.25 Hpk 2002 k4 E 12.50 Hpk 1991 P 1 18.75 Hpk 1998
HRES 5 6.25 Hpk 2003 &E32 12.50 BRI 1992 HEy9 B 18.75 Ly 1990
HH7 16.25 R 2003 R%E25 0 12.50 BT 1992 Fili 22 18.75 LSRN 1992
HEE TS 6.25 N 2004 A iE= 12.50 LS AR 1993 HATE 18.75 T 1999
Hk 21 6.25 LIS 1988 85 12.50 AT 1993 k45 18.75 GRS 2000
H bk 46 6.25 R 1999 THE9%5 12.50 iy 1993 B 11 18.75 BT 2003
gk 42 6.25 By 2000 M4 6 5 12.50 Hk 1994 LEI= 21.88 B 2003
43440 6.25 BRI 2000 Hy 10 B 12.50 BRI 1994 ER S 25.00 Hhk 1999
LA 23 6.25 Hpk 2000 FHHT7E 12.50 a7 1994  FEAR 9 H 25.00 bk 2001
HH 54 6.25 ERN 2001 b+ 11 12.50 IR 1995  JEfk 118 25.00 2003
HE 57 6.25 Ak 2001 9= 12.50 BRI 1995 AF25 25.00 1984
HE 59 6.25 K 2001 FHpk 32 12.50 G0N 1995 % = 25.00 1984
97 -16 6.25 a7 2002 FHK 35 12.50 Hk 1995 &E26 25.00 1985
HFE 4 6.25 BT 2002 LFE6 = 12.50 WL 1995 @k 6 S 25.00 1985
5343 6.25 I 2002 JL4¢ 20 12.50 Hhk 1995 ook 29 25.00 1986
WA 43 6.25 HApVT 2002 Juge 21 12.50 HHk 1995 Bl s 25.00 BT 1987
gk 18 6.25 BT 2002 M7= 12.50 FR 1996 A9 25.00 R 1987
2% 19 6.25 WAL 2002 13 12.50 BRI 1996 7 = 25.00 BT 1988
K416 6.25 TR 2003 K8 = 12.50 G 1996 aE55 25.00 EEy/ RN 1988
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TR AFR BUE ST kIEML HOEAEGy  WRARR BB TTERE Ok ARy RFARR muE TR ORiEHL WA
Variety GCR/ % Source Year Variety GCR/ % Source Year Variety GCR/% Source Year
Ko 17 6.25 A 2003 il 14 12.50 BT 1996 K 4 & 25.00 A 1989
KA1 6.25 BRI 2003 FHpk 34 12.50 M 1996 Fili 21 25.00 P 1989
il 30 6.25 BT 2003 SR 14 12.50 WAL 1996 Ak 1825. 00 A 1989
] 31 6.25 WL 2003 E=0 12.50 WL 1997 FFN 2025. 00 FEFN 1989
HE 70 6.25 Fhk 2003 L3 14 12.50 g 1997 1545 25.00 iy 1989
Juk 28 6.25 T 2003 KAge9 &= 12.50 T 1998 Kge 5 = 25.00 R 1990
Jugk 29 6.25 TR 2003 19 12.50 Wy 1998 A 102 25.00 K 1992
R 25 6.25 BT 2003 bk 39 12.50 H 1998 AR 11 25.00 K 1995
RYG 27 6.25 BT 2003 JLESE 12.50 AT 1998 HE 10 125.00 AT 1997
Jo/hRiE 1S 6.25 BT 2003 @Az 15 12.50 WAL 1998 41005 5  25.00 bk 2001
A 10 & 6.25 EHhk 2004 HR9 = 12.50 kR 1999 R 23 25.00 BT 2002
VAT 32 6.25 BT 2004 K105 12.50 FHp 2000 g 48 28.13 AT 2005
Juge 30 6.25 T 2004 K 11 12.50 T 2000 P 8 31.25 T 1998
515 6.25 BT 2005 |y 17 12.50 WAy 2000 R 1S 31.25 BT 1987
SRy 38 6.25 WL 2005 HE2E 12.50 FHk 2000 B 25 31.25 fies 1989
Him 15 6.25 MoV 2005 HIETT 15 12.50 HIpI 2000 k08 37.50 AT 1986
Juk 33 6.25 M 2005 WA 12 12.50 M 2000 430 37.50 BT 1988
BE13 6.25 MAEYL 2005 S 26 12.50 WAV 2001 AR 16 40.63 By 2000
B4 20 6.25 Bipyr 2005 EHRE 1S 12.50 ok 2001 AR S 50.00 bk 1978
e 22 6.25 BApyr 2005 BFfes 12.50 HoUpT 2001 SR 6 50.00 K 1978
Juge 31 6.25 T 2005 BE78 12.50 HApT 2001 EAe T 50. 00 T 1978
BFE10%2 6.25 BT 2003 ;e 17 12.50 HApT 2001 HHk 16 50. 00 T 1978
bk 36 6.25 FFN 1996 WA 13 12.50 FFN 2001 Mo 34 50.00 LGN 1988
VAT 34 6.25 BT 2004 WA 14 12.50 M 2001 LF4 = 50.00 BRI 1988
Jugk 22 9.38 M 1999 KA 15 12.50 M 2002 $582-93 50.00 i 1989
[ 25 9.38 BT 2001 Mok 44 12.50 BT 2002 Mok 35 50. 00 BT 1990
GCR U3t f% vk % GCR means genetic contribution rate
£2 MR TR AR E F AR S 1 X E R AR
Table2 Numbers of progenies of Tokachi-Nagaha developed through different breeding approaches in different areas
BRI FHHk SBIRIL iy dtse At
Breeding method Jilin Heilongjiang Liaoning Beijing Total
353 E Hybridization 9% 75 8 2 178
BB MEZAE + 17575 FH R Radiation-induced mutation 0 12 0 0 12
HEFRLRE R (AERY S #IE2: ) Transformation by pollen-tube 2 1 0 0 3
AR BE B Natural mutation 0 1 0 0 1
At Total 96 89 8 2 195

A A Rl 8 A DT RR R AT AR 1Y SRRSO [+
(F3),195 /A7 AE b F e st 4% 5T ik 18 e /N 09 ok
0.78% A 1 AELFl, 35 T 68 ;1% STl (E i K1Y
$150.00% , 4 8 Al AL TTERR A 12.50%
6. 25% WA PP B 22, 43 A 76 11 44 A4~
oA b AR B 61.6% (K 1) o

2.3 FAEAEHEHR@RM PR ARG TRKE

A8 A AT AR A B AT 2R 385 20 A A Ll
R R A A TR R AR R I (R
4) 15 195 AN AL Bl b - R i i 2 384 BTk
RN 14.17% o AFAFEGYA T A 5 B i Rl
R LA Ris AL ST R A BT AR . 7 1978 ~ 1985
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Table 3 Numbers of progenies of Tokachi-Nagaha in different genetic contribution ratios

AL 74 WAL Numbers of progenies WiET 74 S AP Numbers of progenies
kR A MR T dew Ak kR MO T Oy dew Ak
GCR/% Jilin Heilongjiang Liaoning  Beijing Total GCR/ % Jilin Heilongjiang Liaoning  Beijing Total
0.78 1 0 0 0 1 14.06 1 2 0 0 3
1.56 1 1 0 0 2 15.63 1 1 0 0 2
1.82 1 0 0 0 1 18.75 3 3 0 0 6
3.13 8 0 0 1 9 21.88 0 1 0 0 1
3.65 1 0 0 0 1 25.00 11 11 1 0 23
4.69 3 2 0 0 5 28.13 0 1 0 0 1
6.25 21 22 1 0 44 31.25 1 1 1 0 3
9.38 2 3 0 0 5 37.50 0 2 0 0 2
10.55 0 1 0 0 1 40.63 0 1 0 0 1
12.50 37 34 4 1 76 50.00 4 3 1 0 8
45.0 GRS N= PSRy i R N U TR B b ¥ i &S SN
R ] (37.50% ) ;2001 ~2005 4F 813 A Rl B 2 (96
el 35.0 N .
CHEN ) PRI, 20% ) 51986 ~ 1990 4FIF] 7 1L 1
5% 10 Rl 33 £ 5T R R A A 9 R K (6. 25% ~ 500
g8
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Fig.1 Percent of progenies of Tokachi-Nagaha

in different genetic contribution ratios
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Table 4 Numbers of progenies and genetic contribution ratios of Tokachi-Nagaha in different years

G240 ) Year
Statistic parameters 1978 ~ 1985 1986 ~ 1990 1991 ~ 1995 1996 ~ 2000 2001 ~2005 1978 ~2005
/ML 5Tk Minimum GCR/ % 25.00 6.25 9.38 3.13 0.781 0.78
fx KI5 A% viEk Maximum GCR/ % 50. 00 50.00 25.00 40. 63 28.13 50. 00
SEY4 1545 DTk Average GCR/ % 37.50 28.13 13.86 13.34 9.20 14.17
A 5L %0 Number of derived cultivars 8 24 23 44 96 195

KSR MTEAR R 5B R RO B HE 1 BTk A
Table 5 Numbers of progenies and genetic contribution

ratios of Tokachi-Nagaha in different provinces

TR IR TTRGER R TTRCEIE

Xk
Numbers of Range of Average
Area
cultivars GCR/ % GCR/ %
BT, Heilongjiang 89 1.56 ~50.00 14.99
Fk Jilin 9% 0.78 ~50.00 13.04
iTT Liaoning 8 6.25 ~50.00 20.31
Jb5T Beijing 2 3.13~12.50 7.81

HAEEH (2 A) o AR T4 5 8 il Y -F
38 A% STk e K (200 319% ), ok oy IROIETT A
(14.99% ) 5 Xb 35 k48 b B A9 5t 1% 5T ik A /)
(13.04% ) o A A I XEAS R 48 43 75 B At b st 1
SRR A ARG R, DL MR e K (0. 78% ~
50.00% ) , R R VT.(1.56% ~50.00% ) , i5if%
5T MR A2 AL E Bl e/ B9 S JE BT (3.13% ~
12.50% ) o Bl A A2 AS ) 45 ol 08 3 R A
FHIRRE A o
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(RERF£)2001 ~2006 4FH-REFEFREGTTT
Oy BBEIEK EmE T iﬁﬁ:ﬁ% HI4EFE bR :iih CGIEIREOE GIE S I 5E iféztt Wigif
2001 407 0.471 - 0.042 - - 71 - -
2002 446 0.419 - 0.073 0.78 7.5 69 - -
2003 539 0.590 - 0.136 0.71 6.8 66 - 16.0
2004 591 0. 644 - 0.015 0.80 7.1 65 - 34.5
2005 718 0.771 0.815 0.015 0.87 154 7.5 68 0.72 23.1
2006 855 0.865 1.033 0.020 0.84 192 7.5 99 0.83 48.3
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