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Abstract: In order to search for and analyze the molecular genetic characteristics of the bone parents, the genetic traits and
genomic characteristics of soybean bone parents and offspring derivative from different accumulated temperature regions in
Heilongjiang province. Field experiment, inoculation identification and SLAF-seg technique was used to analyse. The results
showed that the phenotypic traits of Mancangjin-derived varieties have been greatly improved, such as earlier growth period,
increased resistance to root rot, and net photosynthetic rate of leaves between varieties. There were 6 804 genetically conserved
sites between Mancangjin and its derivative varieties, accounting for 8. 5% of the evolutionary marker sites. Hejiao 8 inherited
the characteristics of strong adaptability of Mancangjin, improved the characteristics of Mancangjin’s multiple branches and
tallness, and enhanced the yield of offspring, especially the characteristics of strong rods, fertilizer-loving and moisture-
resistant characteristics. The genetic distance of Hejiao 8 to Mancangjin was 0.562. In terms of the phenotypic traits of
Suinong 4 derivative, Heihe 30 had been significantly improved in pod setting habit, growing days, protein content, and yield
traits. There were 3 561 genetically conserved sites between Suinong 4 and its derived varieties, accounting for 3. 44% of the
marker evolution sites. Hefeng 55 had the characteristics of strong Suinong 4 rods, density tolerance, and good adaptability. It
could be seen from the SNP sites that 73. 4% of the sites were the same, and 26. 6% of the sites were replaced by new genes.
These sites were related to the number of reproductive days, in yield, oil content, and net photosynthetic rate. In terms of

phenotypic traits, Hefeng 25 derivative varieties had significantly enhanced protein content and disease resistance, and
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changes in net photosynthetic rate and resistance to cyst nematode disease. There were 4 834 genetically conserved sites

between Hefeng 25 and its derived varieties, accounting for 4. 27% of the evolutionary sites. Suinong 14 had rich genetic
information of Hefeng 25. From the SNP markers, it could be seen that 72. 3% of the sites were the same, and 27. 74% of the

sites had been genetically improved. These sites were related to flower color, yield, oil, and resistance, changes in disease

grade traits. In terms of phenotypic traits, the derivative of Heinong 37 showed changes in leaf shape, quality, and leaf

photosynthetic characteristics. There were 7 328 genetic conserved sites between Heinong 37 and its derivative varieties,

accounting for 7. 64% of the marker evolution sites. Heinong 44 and Heinong 37, from the SNP loci, it could be seen that

74.95% of the loci were same, and 25.1% of the loci have been genetically improved. These loci were related to plant

height, leaf type, growth days, yield, oil content and protein content, cyst nematode index, and root rot resistance. The

backbone parent and its derived varieties had the same genome segment and contain some special important agronomic traits,

such as photoperiod insensitivity, photosynthetic characteristics, root rot resistance, yield, lodging resistance, and internode

length related genomic loci, and have become the genetic basis of the backbone parents.

Keywords: Soybean; Bone parents; Allelic variation; Genetic contribution

FATEBUEE PR, B TR A RTERLE
Fereb b B VR B AR P2 STk K B & AR,
— B & T SR A IR R GE R AT A
AP H R Z . TRAMEIEE T 3R A 1Y 3R B R 5L A
RURFAEA B 748 75 Hoi 1 22 A 94 AP0 R 2
KA AR s SR AL, G B TR AR J
HAFEI T A B8 e R 3% 12 08T BRS FUET 7 1%t
RS MEAREREENY . BRIEKGHE
P T REARELEAWCE B4 5 FF25 B
A 37 4 RRfCR B T A AR A S X AR Fe™ il
PR UL, LR T ALK 5] 9. 00 x 107,
1.43 x10°,1.20 x 10" 1 1. 61 x 10° hm*, &4 2
20 tHag 40 AEARAE BRI VA FEHERY R T 5L, DLst
FEIERIE S R U™ Gl N PR )T A2 B A
TR, R R TEA Ak 4 52 20 HH2E 80 4
AR TR R i ) 4 1) K =2 i, DABT AR
A RE TR L IE N PR LI PR, R SRRV AR
U DY) FE R S R AR TR AR R B R 25 2 20
20 80 AFAR LUK AR R A K R R, DAt
s L R A IO RO R SRR VA A = DU R
Uk DA 3 o R A T oA AR A 37 & 20 b4l
90 AFACLAAHES T ALK B R, LA 52 B0 ™
()R A T A2 B2 5 DR A A %, S R T
B PR AT A, XEHMERTEFMD
S B NS 5 52 2 N | = B A NI S T T o |
INF 39,22, 18 F122 4>, X EEACEFME) S A R
Je VAR KT 377 XA b A R 4 0k, ARk
KRGO T EZAE, &b A& K G5 A
2R A FERE ZEAS T T 2 AR 5 2 A R S AR
T tE SR s AL A A ST — N R AR R
[R] 7

I FFRICE AR S A L A 2 T o A i TR
AR XA A i o TR A T T L 4 i PR 4
PRI K i st 4% 22 5 F 2 REPEBIE 9T 09 A &L
5, Tz TR A% 22 e L 5k TR A [T R o
BN PR E A7 507 BT 5 JLAE R 22

#A) ]SSR, STS-PCR % #7 iC 46 I /h 1% | K
RO A TR AR SR A R R i B TR
WL LS . B AT, KO 23 H 250 i i
AR FE K48 7 B T B AR 1 545 25 S0 4
A T RA R B A T BA EEE L, 5
KEEY 38 R Bl 3 4% R (SLAF-seq ) J2 Jz B3 4> 3
PRIZHL 7 9105 S B0 A AR JH X 358 PR 2 R o ) T
F BEEAT il Y, 7E B AR Fh L R 4l R A A
R il 0T S5 PRI 2B A R S 9 AT I i R
B2 R TR S B A S 5 Y K g e e
ZE AR IAE T B, PRk 3 R 43 7Y 11 1
fiff M 5 T Ak 3R W, A A 3% B AR 5 DR UE A i B0 i
P 5 R RURTEAS 37 ARS8 FF R BERE 5T 5 15056
JMASE o B AR By I F v R e A R ) R
TR AY QTL & 7 Al B4 3L K 4 Denovo
Wy 2 S0, A 5% B i SLAF-seq 7 A X 22
TV 1 ~4 BUR X 4 KRG T EAR M4
Ja K= AR T 2 3 2 0 F A ic o3 B, BB
T AR B 1 5 PR 2 X B AE S A0 A A R o i
B R, 28 A A4 i DR 4 KT 1 R RS S A 4
N T EAREN A E P R BiE 22 5, & iE s
ToEAR MW IR AL A A AR s A A

1 #B57FE

L1 w8t

PR A AR 0 AT A AR 4 5 G
8T AL 13 JBA6 SRR 11582k 4 5 )
R ARRRERE 8 5 AR ST AR S3 3 F 45 5455,
FT30 BAC39 R85 BREO S BRF 14 BFE22,
A 11 A 29545 4 25 RHAT A SRR AL 59
7 1667 JBAC 30 JRAC 52 JRAC 59 LK 5 5
18 — 1(ABIBESTFT M /R 0B ) I 18 -2 (BB
REWFERT) B 20 824k 14 Figede 29; Bk 37
LOHRTHE A FRIRAR 44 JRAC 46 JRAC ST JRAC 56 R
A 60 FRAC 64 JRA 66 Pk 9 ST 2 5o Anfh
R T IR EE R BB R H G 4 Ak RS



53 EAREE  RIE AR RGBT A L A AT A il ol it A 4 A A 669

EH R RE LA 1 ~4,
1.2 RIeigit

T 2012 - 2014 4F4 5 A3 5 B 43 51 A A
FHIE], AR 3 4T,3 IREE . A& MR A
ZHRR R ROE A R . AR SR
FEHE R AR R B R R
TRz 0 e o 45 3€ 20 M R0 A 7 3005 IR A A0 7 Ik
ARG ERL R BRI TR /N X R B SR
TE A5 M R 2 AR BT BT L K B R0 e L
PEo RH SLAF-seg £ ARXT 42 4 K HREA BL i 47
W I A T 38045 53T o
1.3 7%
L3.1 sgtearmae SRHEHEADCS RElE
% L1-6400XT ( L1-cor LIUCOLN USA ) jill % & & R5
WICAEHM EZ S R A R A
JLIE] COL MR B (BB 7K 20 1) FH R RN ZE 1 3 . BRIk
5 Bsf (8] A 9:00 — 11:00, A4S AR BEHLIE L 8 # il
e,
1.3.2 gmEEE RHBEZAEH G E bR
YN S 7 1 0 2 P e Y AR R B
ZIESE = T
1.3.3 SLAF-seg @l 5  FIFHILALHY CTAB ¥ $2 HL
42 (KRR DNAM % DNA HE77 BT ik
5 KB = R AT 5 RSB A, X 5T AR w AT
BERR AL IBMG 3" AN A, 2 5 Solexa #3k 5'%f T
AN, I %2 Solexa I FE 23k B B2 7= Wi

TEAE floweell EFEATHEA 8 , BB R Fit VK O
e B, b 5 T AR YR A PR F SE
it PCR 43 5 B R SC P o, g 19 SO ] -
mina Hiseg"" 2500 A7/ 4445 073 Ff 5 % U5 2
HAFI2 230 890 45 J5i fi Reads 52 % FLH 4 soap
B 0% 3145312 398 4% SLAF, Il ¥ IR J¥ 4. 12, 4%
P& SLAF 4l SNP, 3k 15432 222 4~ SNP {if &,
SLAF Z 25410 56. 5% , Mo i Ay SNP 47382 1%
AR L0220 R Mega 5.0 444, 5%
B0 1% #2272 ( Neighbor-joining , N5 ) A1 Maximum Com-
posite Cikelihood 1" 17 Z3 A 345 it A4 B s, SR A
perl T 7 g FE AT HURH [R) S50 28 57

2 HRESH

2.1 HEEWETERMAEERKIM

2.1.1 BB EITARIGRES IR AL
Rt M AEL A 5B 6 5
TREE B Bl o WP 4 S AT A= it b P 40 s Ak i
PAEFTIIHT, 345 80 059 A HEALAT A5, 4 5 R
A 6 SIEALEE R O 0.373, RILE 5 AR e
TSRS R IO R4 SR 11 (S IE B 4R
B, A 1. 575, FEHHH e i R R A Bl K b A A T
G DR v A B L A 22, A AT A R A R AR 3
Ko WEEATAEMFAERBMR FA TR R,
WA= I L O AR T o T 1k G | A D e R
HOL A RA T (R 1) o

43885 Hejiao 8

A3 Hejiao 13

A6 Heinong 6

4 Mancangjin

—

0.1

R4S Dongnong 4

WFE11 Nenfeng 11

Bl #es5HTERMHREE

Fig. 1 Cluster diagram of Mancangjin and its offspring
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Table 1 The same allelic variation ratio between Mancangjin and its offspring on different chromosomes (%)
Jefofhdh's K45 {8 H2E13 BA6 5 i 11
Chromosome No. Dongnong 4 Hejiao 8 Hejiao 13 Heinong 6 Nenfeng 11
1 81.47 69. 89 95. 63 85.32 59.40
2 65. 89 73.06 83. 84 96. 08 77.97
3 94.21 89.93 71. 86 70. 30 62.13
4 65. 48 56. 18 60. 92 95.34 58.77
5 95.93 91.54 86. 87 93.79 78.29
6 90. 72 89.55 90. 85 95.33 64. 44
7 75.50 88.51 96. 31 90. 20 68. 24
8 76.92 95.24 78. 84 63.08 82.92
9 69. 84 72.34 82.24 72.73 58. 46
10 92.22 60. 24 92.73 69. 32 62.97
11 84.34 92.93 83.92 91. 65 79. 87
12 85.88 81.78 84. 61 97.12 84. 40
13 89. 26 85.59 86. 61 74.04 84.24
14 92. 87 87.10 64.11 97.17 79.09
15 79.31 93.56 82.22 97.93 55.23
16 56. 64 60. 35 86.91 54.78 61.13
17 96. 96 70. 10 95.39 97.67 54.22
18 89.92 87.25 81. 04 88.72 78.42
19 92.53 89.51 70.20 94.87 69. 52
20 91.52 94.12 92.05 92.17 79. 65
0.37 1.6
T
NF11 HJ8 DN4 HJ13 HN6 MCJ

NF11

HJ8

DN4

HJ13

HN6

MCJ

NFLL: 115 HIB: 532 8 53 DN4: R 4 5 HJI3: 53 135 HN6: B 6 55 MCJ: il 4,
NF11:Nenfeng 11; HJ8 :Hejiao 8; DN4 :Dongnong 4 ; HJ13: Hejiao 13 ; HN6: Heinong 6 ; MCJ;: Mancangjin.
B2 #HesREMEMMEBEAERLHRRIEE

Fig.2 Diagram of genetic information exchange between Mancangjin and its offspring
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Table 2 The same allelic variation ratio between different chromosomes of Suinong 4 and its offspring (%)
RERET N N . . - - p "
ooy P85 RKSL ORKS Ak AES O MEN MAD RESS BEOS REM RED @kl 5KD

N Dengke 8 Dongnong 51 Dongnong 53 Hefeng 45 Hefeng 55 Heihe 30 Heinong 39 Kenfeng 8  Kenfeng 9 Kenfeng 14 Kenfeng 22 Suinong 11 Suinong 29
0.

1 74. 80 76. 50 92.49 74. 60 93.30 59.10 79.90 83.20 74.50 63. 50 65.30 78.31 78.78
2 81.00 82.70 94.26 84. 80 91. 00 68. 20 75.10 84.70 90. 60 85.40 78.10 81. 06 71.61
3 70. 40 68. 00 92. 69 82.30 66. 60 66. 20 92. 50 67.20 92.70 68. 20 62. 80 65.97 68.99
4 88.90 75.90 92. 80 88. 80 82.00 717. 60 96. 10 78. 60 81. 60 92.10 79.00 94. 00 80. 19
5 90. 00 82.00 95.83 88.90 85.30 79. 60 85.90 89. 00 79. 80 65. 50 86. 80 89. 40 84. 89
6 88. 60 79. 10 97. 86 91. 10 89.30 66. 40 97.20 91. 80 88.10 85.30 73.30 92.26 91.54
7 89.90 65. 10 92.93 81.30 66. 70 72.70 60. 40 80. 50 82. 60 87.40 79.20 94.15 73. 06
8 81.10 77.50 92.36 89. 30 96. 90 75.50 76. 40 86.30 74. 30 82. 60 82. 80 81.92 76.33
9 93.10 71.00 96. 26 90. 90 90. 20 73.70 80. 10 91. 20 93. 60 93. 30 93.10 88.77 89.27
10 82.20 86. 00 87.20 92.20 80. 80 81.30 94.20 84.30 86. 10 80. 50 74.30 92.72 59.78
11 82.50 83.70 95.01 84.50 96.70 79.50 96. 50 80. 50 80. 50 91. 00 80. 10 94.99 79.91
12 84.90 80. 60 92.52 88.70 86. 60 76.70 83.50 83.90 62.30 85.30 84.70 87.46 74.91
13 94. 30 74.10 95.31 89. 40 86. 90 80.70 66. 90 74.70 75. 80 82.10 0. 844 74. 81 78.48
14 88.30 76.70 94. 66 63. 80 96. 10 81. 00 66. 10 87.20 66. 30 75. 00 84.40 89. 81 62. 20
15 63. 10 86. 00 89. 84 71.40 96. 80 68. 60 68. 80 67. 60 91. 10 81.50 71. 50 70. 86 56. 66
16 82.40 74. 10 93.25 91. 50 80. 10 69. 10 76.30 79.70 93.20 88.40 72.70 70.23 0.77
17 81.90 68. 40 84. 68 90. 60 93.90 74.30 85.10 72.30 74. 40 81.10 72.30 72.77 85.39
18 89.10 85. 60 93.44 93.50 98. 00 85.70 88.40 89.50 91.20 68. 70 96. 50 93. 88 89.30
19 67. 40 62. 50 95.97 87.70 92. 60 61.00 90. 90 92. 80 81. 00 89. 00 61.30 91.29 52.38
20 91. 60 84. 30 95.26 86. 20 94. 10 82.30 78.20 79.90 83.90 87.20 83.30 76. 32 78.53

0.035 0.8
[m—

KF14 KF9 DN51 HFC30 SN29 HF45 DFO8 KF22 SN11 KF14 HN39 HF55 KF8 DN53 SN4

KF14
KF9
DN51
HH30
SN29
HF45
DK8
KF22I
SNI11
KF14
HN39
HF55
KF8
DN53

SN4

KF14; B 14; KF9. B39 43, DNS1. A4 51; HH30: 53 30; SN29. 474k 29; HF45; 43 45; DK 8: &Rl 8 &, KF22, B
22; SNI1; 274 11; KF14. B3 14; HN39. Bk 39; HF55: 43 55; KF8: B 8 5; DN53: A4 53; SN4. &k 4 5,

KF14 . Kenfeng 14; KF9: Kenfeng 9; DN51 :Dongnong 51 ; HH30 : Heihe 30; SN29: Suinong 29; HF45. Hefeng 45; DK 8 Dengke 8;
KF22 . Kenfeng 22; SN11; Suinong 11; KF14 . Kenfeng 14 ; HN39: Heinong 39; HF55: Hefeng 55; KF8: Kenfeng 8 ; DN53: Dongnong 53 ;
SN4 : Suinong 4.

4 ZRISERETEMMEEEERZRET

Fig. 4 Diagram of genetic information exchange between Suinong 4 and its offspring
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Fig. 5 Cluster diagram of Hefeng 25 and its offspring
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Table 3 The same allelic variation ratio between different chromosomes in Hefeng 25 and other varieties (%)
Jetufh's B 18 -1 fidE 18 -2 B -~
FAeso 41667 M0 kS MRS HikS HOE2 w4 R
Chromosome Nenfeng Nenfeng
N Dongnong 59 He 1667  Heinong 30 Heinong 52 Heinong 59 Kangxian 5 181 182 Nenfeng 20  Suinong 14 Suinong 29
o. - -
1 76. 00 67.20 69. 30 67.50 83.00 87.70 64. 00 65.20 91.30 68. 60 61.70
2 83.20 72. 60 92.70 65. 80 91.10 74. 00 69. 60 69. 40 79. 90 95.20 71. 80
3 62. 10 70. 10 84. 50 72.20 82.00 70. 90 68. 70 68.70 66. 30 85.20 77.30
4 88.10 67. 80 83.20 84. 60 81.70 89. 30 86.20 86. 30 97.00 84.40 87.30
5 74. 40 65. 00 85.20 65.70 78.20 75. 40 64. 10 63. 80 77.10 85. 60 76. 80
6 85.70 68. 50 85. 60 76. 40 59.00 66. 90 56. 90 56. 50 93.00 86. 10 64. 00
7 67.50 73.70 82.40 80. 60 82. 60 73.00 68. 10 68. 50 69. 50 86. 50 73.10
8 84.20 63. 60 90. 20 75.70 85.00 88.10 80. 20 79. 50 90. 60 91.10 75. 80
9 67.90 70. 80 65. 90 68. 60 67.10 78.90 82.70 82.70 95. 60 64. 50 70. 00
10 62. 50 69. 70 80.70 76. 10 79. 00 70. 50 57.50 57. 80 78.70 81.80 58. 80
11 79. 60 74. 60 79. 40 79. 00 80. 10 77.50 77.00 77.70 85.30 81.40 76.70
12 87.90 77. 60 89. 80 64. 80 67. 80 89.30 717.50 76. 50 95. 60 91. 80 81.50
13 60. 50 60. 20 72.50 61.20 76.20 77. 80 56. 90 57.50 93. 80 73.20 65.10
14 54.30 78. 00 86. 80 60. 30 68. 00 78.30 78.30 78.00 90. 30 86.70 73. 80
15 60. 90 65. 80 71.90 60. 00 70. 50 57.10 69. 30 69. 90 70. 10 71.90 55.70
16 57.80 59.30 74.30 57.40 87.70 60. 60 63. 30 63.70 89.40 79. 50 57.70
17 78. 80 70. 60 85.20 71.50 81.50 83. 60 65. 80 66. 30 82. 80 87.10 71. 60
18 60. 40 82.00 92.50 59.70 83.90 87.10 82.50 82.40 92.90 94.70 84.30
19 77.50 60. 90 90. 40 62. 80 79.90 75.30 65. 50 66. 60 68. 80 94.20 47.10
20 82.00 79. 30 90. 70 69. 20 82.70 83.70 89. 30 89. 00 86. 30 91. 60 73.10
0.09 0.83
C—_—_
DN59 HN52 SN29 HI1667 NF18-1 NF18-2 KX5 HNS59 SNi14 HN30 NF20 HN25
DN59
HN52
SN29
H1667
NF18-1
NF18-2
KX5
HN59
SN14
HN30
NF20
HN25

HN59 . B¢ 59 ; HN52 . BB 52; SN29 . 474¢ 29; H1667 .4 1667; NF18 — 1. 4#(=F 18 —1; NFI18 - 2. {3 18 - 2; KX5.$i2k 5 5 ;&

DNS9 . 4:4¢ 59; SN14: 254 14; HN30: B 305 NF20 . = 205 HF25. 44225,

HNS59: Heinong 59; HN52: Heinong 52; SN29; Suinong 29; H1667: Hel667; NF18 —1: Nenfeng 18 —1; NF18 -2 Nenfeng 18 —2;

KXS5: Kangxian 5; DN59: Dongnong 59; SN14: Suinong 14; HN30: Heinong 30; HF20: Nenfeng 20; HF25 . Hefeng 25.
B6 25 RHE

Fig. 6 Diagram of genetic information exchange between Hefeng 25 and its offspring
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Fig. 7 Cluster analysis of Heinong 37 and its offspring
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Table 4 The same allelic variation ratio between different chromosomes of Heinong 37 and and its offspring ( %)

Rk Mg 44 M 46 M 51 e 56 e 60 A 64 A 66 Pk 9 2=
Chromosome No. Heinong 44  Heinong 46  Heinong 51  Heinong 56  Heinong 60  Heinong 64  Heinong 66 Kangxian 9 %5 Longdou 2

1 77. 65 97.09 90. 88 83.75 89.74 63. 89 77.31 65.76 71.67

2 93.20 97.75 93.82 83. 86 92.85 94.54 88.43 81. 19 72.18

3 85.55 97.99 95.13 73.94 88. 85 97.70 85. 84 89.49 75. 64

4 89. 02 98.15 78. 69 68. 69 83.90 75.41 87.98 69.76 70. 50

5 81.82 96.77 82.42 80. 22 91.40 85. 88 83.00 73.54 76.08

6 92.54 95.99 64.52 68.27 75.02 57.50 61.72 73.93 54.37
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g4
Jeta i s e 44 HAc 46 A5l A 56 A 60 A 64 A 66 &5 kEH2T
Chromosome No. Heinong 44  Heinong 46  Heinong 51 ~ Heinong 56  Heinong 60  Heinong 64  Heinong 66 ~ Kangxian 9 Longdou 2
7 77.02 97.39 80. 86 81. 04 92. 46 82.94 72.23 75.17 74.90
8 92.91 97.79 90.72 79. 40 87.93 83. 14 85.23 82.74 79. 68
9 80. 01 97.25 95.55 72. 69 76. 18 73.74 79. 19 66. 19 72.13
10 90.72 96.75 61.56 53.24 87.91 63. 88 75.25 86. 12 58.71
11 88. 82 96. 00 87.06 75.25 90. 87 96. 38 82.36 73.38 83.07
12 70. 18 96. 87 91.92 65.25 92. 44 86. 47 72. 66 65.26 67.07
13 94. 67 97. 86 95.92 79.52 82.06 77.28 86. 80 71.37 69. 48
14 97.23 97.20 91. 16 79.75 86. 69 88.32 95.18 73.15 60. 06
15 65. 11 94.70 80. 62 60. 86 61.75 95. 96 61.47 60. 08 67.54
16 73.63 98.10 88.42 86.33 91.18 85.21 61.75 89. 96 56.63
17 53.87 98.24 93.59 53.54 94. 90 78. 89 56.50 65. 69 54.76
18 96. 98 97.48 86. 58 76.05 95.99 85.95 74.25 78. 16 78.35
19 62. 60 97.02 58. 64 56.97 60.76 63.04 62.39 75.75 58.58
20 87.20 97.36 86.32 82.78 95.38 0. 94580 82. 86 87. 69 75.55
0.16 1.1
LD2 HN56 KX9 HN66 HN44 HB51 HN64 HN60 HN46 HN37

2.4.4  ZR3T A BR AL WG FEAE TR
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HN64 ; B4 64 ; HN60 : BE A% 60; HN46 . B2
LD 2. Longdou 2; HN56; Heinong 56 ; KX9 . Kangxian 9; HN66 ; Heinong 66 ; HN44 . Heinong 44 ;

4% 465 HN37 . B4k 37,

HN51: Heinong 51; HN64 : Heinong 64 ; HN60 : Heinong 60; HN46: Heinong 46; HN37 . Heinong 37.
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Fig. 8 Diagram of genetic information exchange between Heinong 37 and its offspring
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