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Abstract: Northeast China is a major ecoregion for soybean production in China, and of which, Changchun region is a major
area. A soybean germplasm population composed of 361 landraces and released cultivars collected in Northeast China was test-
ed in Changchun in 2012 - 2014 for evaluation of its characterization and genetic potential in local breeding programs. The fol-
lowing results were obtained: 1) The average performances with ranges of agronomic and seed quality traits were characterized
as that whole growth period was 114 d (93. 88 —137.75 d) , protein content/oil content/total protein and o0il/100-seed weight
were 41.09% (36.68% —45.85% ), 21.94% (19.00% -23.94% ), 63.09% (59.49% —-66.24% )and 20.53 g (9.47
-28.2 g), plant height, nodes on main stem, number of branches and lodging score were 83. 82 cm (45.8 —1146.8 cm) ,
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16. 7Tnodes (10.3 -25.3), (0.1 -10.1) and2.6(1.4 -4.0), respectively. 2) Group MGO/MG I especially MG I was the
best adapted maturity period groups that could fully utilize the local frost-free period for which the days to maturity was 120 d.
Groups MG000, MGOO matured in about 98 — 104 d, could not fully utilize the local frost-free period; while their plant height
and nodes on main stem were about 20 —28 cm and 3 — 4 nodes less than those of MGO/MGI, respectively. Group MGII /
MGIII did not mature naturally, plant heights and nodes on main stem were about 20 — 35 ¢m and 2 -3 nodes more than those
of MGO/ MG 1. Seed quality traits ( protein content, oil content and protein + oil content) of all groups were similar, while
each group has elite cultivars in seed quality traits. 3) There were certain breeding potentials for all the agronomic and seed
quality traits, the heritiability values were higher while the relative genetic progresses were lower for oil content and protein
content, suggesting these traits need more genetic improvement; the improvement of protein + oil content should be based on
the improvement of the respective two traits; however, in this local population, there was little potential in the lodging score
improvement, except for some new germplasm introduced from other areas. 4) The 82 local varieties could be traced to the 99
ancestors (the total number of varieties in Changchun area was 88, but no pedigree record could be traced for six released cul-
tivars) in an average of 9. 3 ancestors per variety. The 99 ancestors are mainly from the local area with some from Heilongjiang
and abroad. The genetic contribution rate of the 20 ancestors out of the 99 ones from which most of the varieties derived ac-
counted for 63% of the total germplasm of the 82 local varieties. The top ancestors were Jinyuan (58 varieties derived from it
with total contribution rate to the 82 varieties of 6. 35% ) , Tiejiasilihuang (50, 8. 16% ) , Shishengchangye (49, 66% ), Du-
ludou (44, 4.02% ) and Silihuang (P340) (41,6.36% ). The genetic background of the local varieties was relatively narrow
and was to be expanded through introduction of germplasm from outside areas.

Keywords: Northeast spring-sowing soybean; Maturity group; Agronomic and seed quality traits; Genetic variation; Breeding

potential ; Ancestor
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® 1 FlXEWHRBEGCEKEEFTHERORES HMHRSIT (2012 -2014 &)
Table 1 Frequency distribution and descriptive statistics of the growth period traits of Northeast

China soybean germplasm population in Changchun (2012 -2014)

WHL 2f WP {H Class mid-point S (0% AR g
PR Trait MG SD
Frequency 28.0 32.1 36.2 40.2 44.3 48.4 52.4 56.5 60.6 64.6 Mean/d /% Range/d
HEHRTIN 000 16 12 4 28.98 e 1.44 4.98 26.00~31.58
Days to flowering/d 00 45 28 17 29.65 de 1.34 4.53 26.63 ~32.92
0 157 35 114 8 31.24 cd 1.74 5.58 27.88~37.25
I 79 g8 53 15 2 1 32.71 ¢ 2.73 8.33 28.63 ~46.42
I 43 13 20 6 1 2 1 36.84 b 4.77 12.94 31.50 ~56.13
Jil| 21 4 3 2 1 1 4 6 51.99a 11.98 23.03 34.25 ~66.67
PE{& Population 361 83 201 47 11 3 3 1 2 4 6 33.14  6.34 19.12 26.00 ~66. 67
67.5 71.2 75.0 78.7 82.4 86.2 89.9 93.7 97.4 101.1
EEHEM 000 16 10 4 1 1 69.09 ¢ 3.67 5.31 65.61~77.89
Days from flowering 00 45 12 26 6 1 74.50 d  2.54 3.40 70.33 ~82.56
to maturity/d 0 157 10 49 70 26 1 1 81.51 ¢ 3.01 3.69 75.00~93.25
I 79 2 20 41 15 1 85.91b 2.93 3.41 78.63~93.22
I 42 1 2 8 14 13 3 1 90.64a 4.11 4.53 78.17 ~99.89
il 14 1 2 1 0 2 0 3 3 2 89.03a 10.47 11.76 71.67 ~103.00
B#{& Population 353 10 17 39 6 93 77 30 18 6 3 82.42  6.50 7.89 65.61 ~103.00
96.1 100.5 104.8 109.2 113.6 118.0 122.4 126.8 131.2 135.6
A= 000 16 11 3 1 1 98.08 f 3.63 3.70 93.88 ~107.75
Days to maturity/d 00 45 1 13 24 6 1 104.18 ¢ 3.14 3.01 97.00 ~114.75
0 157 7 53 64 29 4 112.71°d  3.48 3.08 104.50 ~123. 50
| 79 17 43 16 3 118.30 ¢ 3.57 3.02 111.50 ~127.42
I 42 9 26 6 1 126.67b 3.00 2.37120.92~137.33
m 14 7 7 133.40a 2.70 2.02 129.38 ~137.75
BF{A Population 353 12 16 32 6 8 72 29 29 13 8 114.31  8.22 7.19 93.88 ~137.75

S = WEGSD = bRifEZE s OV = B R ZEGMG = B s [l —F BT S A F/NG TR I H A 22 5 B2, TR
f=Frequency; SD = Standard deviation; CV = Coefficient of variation; MG = Maturity group; Values in the column of Mean followed by different let-

ters are significantly different among maturity groups. The same below.
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®2 FIXEMRBEEREFAERIRES fHMRST (2012 -2014 £)
Table 2 Frequency distribution and descriptive statistics of the seed quality traits of Northeast
China soybean germplasm population in Changchun (2012 -2014)
PEAR Trait MG e AR Class mid-point AR so ¢ o
Frequency 37.1 38.1 39.0 39.9 40.8 41.7 42.6 43.6 44.5 45.4 Mean/d /% Range/d
HEAFEE 000 16 1 2 2 5 3 2 1 41.90a 1.61 3.83 39.22~45.85
Protein 00 45 2 6 12 10 14 1 41.44 ab 1.08 2.60 38.87 ~44.28
0 157 2 11 28 47 37 20 10 1 1 41.18 ab 1.27 3.08 38.17 ~45.35
I 79 4 10 17 24 12 11 1 40.64 b 1.26 3.10 37.97 ~43.14
I 42 4 5 12 8 4 4 1 40.81 b 1.80 4.41 36.68 ~44.54
il| 20 2 6 6 4 1 41.25ab 1.14 2.80 38.98 ~42.30
PEIA Population 359 4 6 30 59 103 78 56 18 3 2 41.09 1.37 3.32 36.68 ~45.85
19.6 20.1 20.5 21.0 21.4 21.9 22.3 22.8 23.3 23.7
g & oil 000 16 1 3 6 3 2 22.10a 0.70 3.18 20.39 ~23.10
content/ % 00 45 1 1 2 9 11 13 6 2 22.35a 0.70 3.13 20.43 ~23.62
0 157 1 4 19 31 37 40 20 5 22.22a 0.72 3.24 19.56 ~23.94
I 79 4 17 21 20 6 22.03a 0.69 3.14 20.01 ~23.41
I 42 3 3 7 10 1 3 2 21.06 b 1.12 5.33 19.37 ~23.61
I} 20 1 5 2 20.27 ¢ 0.59 2.89 19.00 ~21.43
A Population 359 4 9 21 18 39 70 75 77 37 9 21.94 0.94 4.27 19.00 ~23.94
59.8 60.5 61.2 61.9 62.5 63.2 63.9 64.6 65.2 65.9
HEig e 000 16 3 2 5 2 3 1 64.00 a 1.07 1.67 62.62 ~66.24
Total protein 00 45 5 10 15 13 2 63.79a 0.74 1.16 62.17 ~65.28
and oil/ % 0 157 1 4 29 51 48 18 5 1 63.40 a 0.81 1.27 60.46 ~65.56
I 79 1 8 13 18 23 14 2 62.67b 0.95 1.51 60.48 ~64.42
I 42 1 6 7 11 10 3 3 1 61.79 ¢ 1.10 1.77 59.49 ~64.82
il| 20 1 2 8 3 4 61.46 ¢ 1.16 1.88 60.25~63.13
4K Population 359 2 10 23 31 69 91 85 36 10 2 63. 09 1.10 1.74 59.49 ~66.24
10.4 12.3 14.2 16.0 17.9 19.8 21.7 23.5 25.4 27.3
HokiE 000 16 2 6 7 1 20.69b  1.86 8.99 17.28 ~23.86
100-seed weight/g 00 45 1 3 12 16 8 5 21.32 b 2.62 12.31 10.15~25.58
0 157 1 3 33 54 45 14 2 5 20.39 b 2.33 11.44 9.47 ~28.23
I 79 5 15 32 17 10 20.10b  1.88 9.37 15.59 ~23.75
I 42 1 4 7 14 12 2 1 1 19.92 b 2.70 13.58 9.72 ~26.48
m 20 0 1 1 4 3 4 4 3 23.08 a 2.98 12.92 17.45 ~27.55
BEIA Population 359 3 13 61 122 100 39 12 9 20.53 2.44 11.88 9.47 ~28.20
®3 FIXEMRBEERKSTEREAH S MMBERSTT (2012 -2014 £)
Table 3 Frequency distribution and descriptive statistics of the yield traits of Northeast
China soybean germplasm population in Changchun (2012 -2014)
WEL 2 P {H Class mid-point SE A4 (0% AR g
MR Trait MG SD
Frequency 5.3 7.3 9.3 11.4 13.4 15.4 17.4 19.4 21.5 23.5 Mean/d /% Range/d
H EFRAPEE 000 16 6 8 1 1 6.77f 1.75 25.80 4.27~11.33
Above ground biomass 00 45 7 25 10 2 1 7.73 e 1.66 21.53 5.04 ~13.52
/(t-hm~?) 0 157 53 68 28 5 1 2 9.26 d 1.79 19.29 6.33 ~16.69
I 79 9 31 24 11 4 10.55 ¢ 1.95 18.45 6.32~15.94
I 42 6 15 11 9 1 12.52 b 1.95 15.56 9.25~17.15
m 19 4 3 6 3 16.23 a  3.74 23.05 11.12 ~24.50
BEIA Population 358 13 95 116 74 31 20 4 3 10. 01 2.86 28.61 4.27 ~24.51
.6 1.9 23 2.7 31 35 38 42 46 5.0
Va4 000 16 3 3 10 2.10e 0.35 16.76 1.37~2.49
Yield/(t-hm~2) 00 45 3 6 12 11 11 2 2.58d 0.47 18.29 1.69 ~3.46
0 157 13 36 65 37 6 3.05¢  0.36 11.90 2.20~3.96
I 79 3 22 19 21 3 2 3.37b  0.48 14.29 2.27~4.76
I 42 4 12 7 1 2 3.19be  0.55 17.36 2.28 ~4.49
1l 14 2 1 2 4 2 4.12a 0.62 14.97 3.06 ~5.17
A Population 353 6 9 42 65 112 66 37 6 8 2 3.08 0.58 18.71 1.37~5.17
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x4 FXEMRBEGEERERBEERRE S BRI (2012 -2014 )
Table 4 Frequency distribution and descriptive statistics of the plant-type traits
of Northeast China soybean germplasm population in Changchun (2012 -2014)
WHL 41 {E Class mid-point FHME cv A5
PR Trait MG SD
Frequency 50.9 61.0 71.1 81.2 91.3 101.4 111.5 121.6 131.7 141.8 Mean/d /% Range/d
7= 000 16 5 8 3 59.8f 7.03 11.74 45.8~72.0
Plant height/em 00 45 11 14 12 3 3 2 68.0 e 13.35 19.64 51.2~103.6
0 157 4 18 52 39 20 17 7 79.4d 13.60 17.13 50.4 ~115.8
I 79 3 17 20 17 11 9 1 1 87.9 ¢ 15.12 17.19 60.1~131.4
I 42 4 9 5 6 6 4 3 5 103.7 b 21.87 21.09 70.6 ~144.6
il| 20 1 4 6 5 2 2 115.6 a 13.90 12.02 87.0 ~146.8
A Population 359 20 43 88 71 46 40 28 10 6 7 83.8 19.79 23.61 45.8 ~146.8
11.0 12.5 14.0 15.5 16.9 18.4 19.9 21.3 22.8 24.3
FZEHTH 000 16 3 5 7 1 13.0 e 1.24 9.55 10.6~15.1
Nodes on main stem 00 45 6 10 9 10 5 3 2 14.5d 2.38 16.41 10.3~19.8
0 157 1 11 31 38 29 26 15 4 2 16,4 ¢ 2.31 14.08 11.6~22.7
I 79 1 7 23 15 13 13 5 1 1 17.4 ¢ 2.38 13.69 12.9~23.6
I 42 1 3 4 8 7 8 7 1 3 18.7b 2.90 15.53 13.2-~25.0
m 20 1 2 3 5 4 3 2 20.3a 2.51 12.37 16.0~24. 7
FEIA Population 359 10 28 57 77 59 52 43 20 7 6 16. 70 2.90 17.30 10.3~25.3
0.6 1.6 2.6 3.6 46 56 6.6 7.6 86 9.6
IREH 000 16 6 6 2 2 1.6 b 0.89 55.85 0.4-~3.1
Branch number 00 45 14 20 9 1 1 1.5b 0.79 52.01 0.6~4.4
0 157 40 59 37 19 2 1.8 b 0.99 54.49 0.1~4.7
I 79 19 33 17 7 3 1.8b 1.04 58.30 0.1~4.7
I 42 9 12 9 9 1 1 1 2.3b 1.34 58.62 0.1~6.4
il| 20 1 1 4 1 3 2 4 2 2 5.4a 2.77 51.17 1.1~10.1
A Population 359 89 131 78 39 10 3 5 2 2 2.0 1.42 70.87 0.1~10.1
1.8 2.7 3.6
FIRFRRE 000 16 15 2.5¢  0.33 15.54 1.4~2.6
Lodging 00 45 29 12 4 2.2d 0.54 24.79 1.4~3.9
0 157 50 95 12 2.1d 0.44 17.47 1.6 ~3.7
I 79 20 51 8 2.6 ¢ 0.45 17.32 1.6 ~3.8
I 43 1 22 20 3.2b 0.50 15.75 2.2~4.0
m 21 5 16 3.4 a 0.37 10.82 2.8~4.0
TEIA Population 361 111 190 60 2.6 0.56 21.56 1.4~4.0
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x5 FIXEMRBERZERRERTEHE (2012 -2014 £)
Table 5 ANOVA of agronomic and seed quality traits of Northeast China soybean

germplasm population in Changchun (2012 —2014)

AT I

5 5k
LA Days to flowering/d

4= F J5 ] Days from

flowering to maturity/d

EHEEE TR & i
Oil content/ %

2HEE

Days to maturity/d Protein content/ %

Variation source

DF F DF F DF F DF F DF F
4y Year 2 597.03* " 2 152.58** 2 204.55* 2 142.59 * * 2 30.77
H & (1)) Repeat( Year) 9 4.21*" 8 6.53"" 9 9.3** 9 0. 64 9 1.55
FEH Y Genotype 360 12.48* ¢ 352 8.62"" 352 11.94* 358 4.94** 358 6.8""
5y x FEPIAY Year x Genotype 641 7.73** 607 6.58" " 608 11.32% " 609 4.60" " 609 4.29""
2 Error 2990 2590 2852 2588 2588
HIR A PR Mo AR A=) FoEE B
Total protein-oil/ % 100-seed weight/g AGB/(t-hm~?) Yield/ (t-hm=?) Plant heightem
5y Year 2 220.04 " 2 108. 94 * 2 43.66" " 2 203.95* " 2 256.04""
& (41 ) Repeat ( Year) 9 0.37 9 0.78 9 1.12 9 8.95** 9 2.21°
FEH Y Genotype 358 5.92** 358 7.51"" 360 3.66"" 352 2.47** 358 9.28"*
iy x FEH Y Year x Genotype 609 4.91"" 610 2.32"* 641 2.62"* 598 3.12%" 618 6.92" "
%% Error 2587 2584 2768 2543 2794
FENH S H R
Nodes on main stem Branch number Lodging
4y Year 2 91.4** 1 238.28 " " 2 50.61 "
2 (4E17}) Repeat( Year) 9 1.34 6 32" 9 1. 11
FEH A Genotype 360 5.87** 358 2.74" " 360 1.86" "
4y x FEPIAY Year x Genotype 641 3.48"" 273 3.74% 641 13.26"
12 Error 2877 1761 2946

AGB = Above-ground biomass; * , * * 4354t 0. 05 F1 0. 01 7KF F a4 g F k.

“and " " represent significance at 0. 05 and 0. 01 probability level, respectively.

6 IR P BCECH PR AR AR R E R
T 40% , Wi Lo MR PR AT M B A 18 1 Ok A T
FSEPEAR Y 8% R 5 T 80% ELAH Xt s 4% b i KT
10% , P4 FUF A ERRCR ; A B0 i R &
SEPEAR B IEAL AR P 50 g {H AN T8 A% B AR, 5
IR F A5 E 5 2R B i 2 th 2 3 50 f R i
i ILR R Y, MRS 38 A% 0 Bl R, iz ik
FLRHEATVERR A ROCR AN, AR B0 e R A S A
iR IR S R A B A b R
ARPEIR, B AR AR 188 e 2 P2 A v (L 3t 1 R W] A1

THEMRIR, R IA AORE R T M X ek R AW
AR, T B | FEA AP

WA ERE X RAFS R ZHRE
RIS T, AT HIAS T A v — SE B R AE R 2 PR T
HRMBA R HEA —E M R, 5w 11
(45.85% ) ZR4¢ 50(45.35% ) il 4 9(44.53% ) .
FRIT 29(44.28% )  F- W 12 (44.10% ) m] >k 3047
EEHB R SR MF 17(23.94% ) .35 & 83
(23.93% ) 4t 14(23.62% ) 4t 3 1(23.61% ) .
Kqe 17(23. 61) A HRFFAT AR MR BB R .
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Table 6 Estimation of breeding potential of agronomic and seed quality traits

in Northeast China soybean germplasm population

HE#k Trait il R GOV A% by - HIXE (G AG
/% /% /%
H: B Fi ) Days to flowering/d 18. 09 92.52 11.92 35. 84
HF S5 Days from flowering to maturity/d 17.76 89.29 11. 50 34.58
41 #) Days to maturity /d 6.92 92.35 15. 67 13.70
75 11T & i Protein content/% 2.96 81. 87 2.26 5.50
g2 & Oil content/% 3.82 86. 99 1.62 7.36
% #ft Total protein and oil/% 1.59 85. 18 1.90 3.01
HRLE 100-seed weight/g 10. 70 88. 44 4.23 20. 74
b I FB A= Wit Aboveground biomass/ (t+hm ~2) 9. 66 73.67 3.40 17. 09
/NX 24 Yield/ (t-hm ~2) 15. 00 62.49 0.75 24.50
Bk Plant height/cm 21.71 90. 11 35.11 42. 44
F225 9741 Nodes on main stem 14.89 84. 42 4. 64 28.17
3K % H Branch number 47.42 74.39 1.66 84.15
R Lodging score 20. 44 37.58 0.71 25.95

h* = BAETR ;6 = AL s AG = M EAL R

h? = Heritability; G = Genetic progress; AG = Relative genetic progress.

2.2 KELUWHBSFLEEHEAFREREER

HHER

KA XA K LB R ARG AR A
AT bR 88 A~ B i 5 L M X o IR
TEYHRIL(RT) o YR TR A 42 A A A
BRI RITE 138,88 d 2247, EHARMIX PR K 2
11,8 d; 8P Ba Bt AR 75 5 SRS AR o B R R
Sy BITE 40. 65% 21.53% (62. 18% (19. 87 ¢, L Hi4

HiL DX ol 598 YR A AR 249 0.6% . 0.57% 1. 17% |
0.8 g;hkim k. FZE %5 51K 95. 08 c¢m,2. 06
AN 18 45, Lb H B Hl DX T B IR 43 0 55 29 15 em
0. 13 A4~ 2 7 ; = a P R 22 b Motk 255 A MR B 1) &5
SRR A P 29 3.35 t-hm 7 HOHE
DX 24 0.36 t-hm ™2 224 1l il 0% 5 H e
X B FP R IRAEAR SR A — e p 22 5, il
5 232 T X 24 1 A e A HE B

R LHHMEERMRMERZERERBRERERENRIA

Table 7 The difference performance of agronomic and seed quality traits in Changchun

areas with Changchun and other region soybean germplasm population

Yl Local

HoAth b [X. Other region

- FHl ERRM i Tl EREH 1
Mean  CV/% Range Mean  CV/% Range

H:FHTH Days to flowering/d 50. 10 9.01 44.50 ~80. 42 47.78 13.99 42.00 ~81. 67
= F Ja ] Days from flowering to maturity/d 88.20 5.67 71.67 ~99. 64 80. 32 7.02 65. 64 ~103. 00
44 FH M Days to maturity /d 138.33 4.03 126. 00 ~152.33 127. 00 5.68 109. 50 ~ 151. 86
1% & f Protein content/% 40. 65 3.90 36. 68 ~44. 54 41.25 3.01 38.35 ~45.90
WhHg & Oil content/ % 21.53 4.92 19.37 ~23.93 22.10 3.85 19.00 ~23.99
NG E i Total protein and oil/% 62. 18 1. 87 59.49 ~64. 83 63. 35 1.53 59.35 ~66. 31
FRLE 100-seed weight/g 19. 87 11. 60 9.72 ~27.75 20. 67 11. 88 9.51 ~28.20
i 354 5 Aboveground biomass/ (t+hm ~?) 9.25 21.96 3.83~14.28 7.04 26.76 2.83 ~15.51
JNX P Yield/ (t+hm =) 3.35 17.52 2.27 ~4.81 2.99 19. 37 1.18 ~5.17
Fk7 Plant height/cm 95.1 19. 98 66.5 ~142.8 79.8 22.7 45.8 ~146.8
FZ£95%% Nodes on main stem 18.0 15.4 11.6 ~25.0 16.2 16.9 10.3 ~24.7
53 Ki %0 H Branch number 2.1 58.9 0.1~7.0 1.9 74.9 0.1~10.1
B RFLEE Lodging score 2.9 17.2 1.6~3.92 2.5 21.7 1.4 ~4.0
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7 Ul W] 25 -5l DR BB IR AR SR T MR
LAFAER —E R A X, DR ITTE 9] 1 A X
Pl B AR . 30 5 B AR S
Zhi 5 1) T KR 2R 3 e A B S8 O R 3R R X
it 88 A~ AR HEAT AT, Frf 82 A i b 2 R
GORL, I 99 LIS Rl Ff o 3X 99 ANHLYE A M
BRI b3t B A 46 A, BIJEIT 23 A4, [ 4 15
A LT HRTTAE 15 A d SR 55.56% (55 1Y)
PEALAE 77 M A op O] — U b B BIT 35 A A9 AL
JEIEARH — R L S T B A b A g A% 2
it 82 A~ AT 9.3 LG RAS, RIREI

A, A AL G R AR ZUCWI AR 22 BOR, — 21k
W FE 69 LAy 25 MU EARR NS, &4 10 &
10 ARLEALS e SR A I Zx i A1 R E 31 A4S, o5 BB
2537.8% ,

8 TR IX L i A e b A A A4 AT
20 A FHSEFEA BOHAT A AR BRI 5K MUK HT 20
AH ML EAR R R IR , 20k A TA AR e
VLA, 3% 20 A4 5 25 A X A by it il i) 57 Ak 32 24
63% ;T AT 10 A>H FALSE R A £ 2ok 5 7 2, H
Xt A HiL PR BT R 2 48% o BT LI, L E AR
sty oft S 0T P 2 ol 5 B DA R SR AR it A
Rl BRAE

R MR EERAM

Table 8 The composition of main ancestor parents for Changchun soybean germplasm population

FAEEA Fe U A s DRk SR P 3/ A STk

Ancestor Origin FP% NDV CR/% Ancestor Origin % NDV  RC/%
45 Jinyuan T Liaoning 58 6.35 || Amosoy 2[5 USA 25 4.33
BRIEVURE H Tiejiasilihuang K Jilin 50 8.16 || DUki3E Silijia Mg 7T Heilongjiang 20 1.10
++J 1t Shishengchangye H 7% Japan 49 6.61 || %4¢ 33 Dongnong 33 A JKIT. Heilongjiang 20 2.10
BESRE & Duludou Ak Jilin 44 4.02 || /N4 Xiaojinhuang B JEVT Heilongjiang 20 1.82
POk EE (P340) Silihuang(P340) 754k Jilin 41 6.36 || *F-57K Pingyuben 1 5 Henan 14 2.02
PUk;#E Silihuang K Jilin 41 3.90 || /MBI 9 Xiaolidou 9 M JET. Heilongjiang 11 0.52
— 5T Yiwofeng Tk Jilin 41 4.46 || /NRi# Xiaolihuang  MJKIT. Heilongjiang 11 0. 46
BT/ N T X Yxiaohuangdou Ak Jilin 36 1.82 || Hunl My 7T Heilongjiang 11 0.34
BRIETF Tiejiazi bk Jilin 36 4.35 || 3B 9 Lixin 9 HE Other 10 1.39
F 1) Dabaimei M7 7T, Heilongjiang 34 1.98 || Beeson 2 [E USA 9 0.76

Hunl Sy 734 10 JFIILEE 524 4 5 B9IA AEAY s R A R (NDV) 48 5 A AL AR I 2 A9 77 AR R R 5 TR (RC) #R AL G R AR X G

A H DA T AT TTRR 2 S TR A R R (82) Y LLAEL

Hunl was pollination with a pollen mixture from Dongnong 10, Jingshangpu and Zihua 4; NDV is the number of derived varieties with germplasm

from the ancestor; RC is the contribution rate of the ancestor to the total number of released varieties in Changchun area (82 varieties).

3 it i

AT W A A AR, AR SCARAS A 25 SR
AL AR ALK B L K b X AR F A Y 1
32.99 d, A= H G W7 82.33 d, & F W T
114.3 d, 5% kARG AEKE 9
AfZe47,5 A P AR A= & R 8ore 120 d /2
fio WNEBIL A5 RECE , MGO/MGI 414551
J& MG fcREFE R IZ A A K 2y, P i ik ]
LLFE4Y 2235 1 MGO00/MGO0 4 [R i 2 K, 7= i
TSR K MG T AT MGIIT Kk 22 500 A BE 78 20 ik
B RPRE K T FE AN 52 4, AT 7 R Tt S RE S
o X A TR, A5 A 2 ] 1 44 1) 6 R 22
SAR/IN AR A I 2 9 8 AT i TR bR e R 58
B A, st AR E BE 7, R 4k 22 2l R )
R 3 2 %o AN i) 2 30 L ] o o PR SR B 1 b

biia

R .
P TEIRIE R S R A B 22 H AR, T AR

s | b R R T R A B 1 IR

AR BT I AN I A% B 7 35, BT RS B A G
PR HOR AL RS A R 3 1 A g 2
SAEE TR e B R AR R SRR R
A A R RE R R B, TR R
RS IA - R B LR SRR A DL AICR o 8
ARPEAR B AR AN R 7 A B PR 3R, (H R ™
R LK 8K T EOR 0 R A 56% T,
ARSCHIE R A5 B AR 2 b ) B AR A
i, FEIENR TR IR R T 2 2%, M it & & IR
PEIRAE R A EE 2B R, B R B KA
BRI IN S INIR T BURe] DN N K N T RN E R VNSRS
HARRHEAT

5K 55 45 1 S et AR 1A FE T L X R BT 5
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BT e LB X 0 R BRI AE 0 & Fh o S, P
PAFZERATE S — B X TR, P B B 9E 34
FEHIF X MR AR ol R A B B RAABAT A AR K
(¥ 7, it AL SR A 2 G, i o 2H 28 AL 58 42 m]
DASIUAE 224 Hl X321 PR ) T8 IR 5 7T X6 7 K O )
- EBAE Yy FER MR, P B 2 SR AN AR TR, A v
Lyt DX PR PR i B P e 3 A A, o b 3 A
AL R (43.85% ), AE KB IX N 5 Z
FHIZ , 3% 78 40 B BH 77 PR e R R 4 M, R [R) b
DX 7 e PR ) A R 07 36 S AN (] 7 SR e

AR LRI S K O R b 7 v A Y [R) R
A S AT ZE R, 1 AR HL DX Y 7 R it b T 5
LIRS AAL 99 A~ R sl HI B AH P S A 0 LAY
MR o BIRE AR 38 B A B e SR AR
Hi 2, Rl e — b B & r e 2 A £ 38 25
A A Y b S PP — R 0 5t A% B A []
L PRI 3 e R B — S HL Ml DX A Ao 2 R
4 i it FORE DGR AT Bl T 40 B Y Hb B R R Y a5
L3t
s Bt P B R LA F AR BT S ARl KA R
KIS R LLA RSB (R), Bt & KB
AR FEey T,

S 3k
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