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Abstract ; Phenotypic evaluation is an essential step in identifying excellent soybean germplasm accessions with
high yield, quality seed and resistance to stresses. For better use of soybean germplasm resources in Northeast China,
361 soybean landraces and released cultivars ( breeding lines) kindly provided by breeding institutions in Northeast

China were tested in an experiment using a blocks in replication design at Daqing Agricultural Academy in 2012-
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2014. The population was evaluated on thirteen agronomic and seed quality traits. The results are summarized , in-
cluding: (1) The soybean accessions in Northeast China showed a great variation in Daqing area,with an average of
121 d growth period (ranging in 94 d-134 d) ,40.68% protein content (36. 66% -45.33% ) ,20. 68% oil content
(15.77%-22.90% ) ,61.36% Total protein& oil content (57.08-65.45% ),17.48 ¢ 100-seed weight (9. 69-
28.42 g) ,66 cm plant height (33. 1-96.2 cm) ,17 nodes on main stem (9. 76-24.00) ,1. 25 branches(0. 0-7.4) ,
1. 4 lodging score(1.0-4.0). (2) In Daqing,the best fitted maturity groups are MG 0 and MG I ,especially MG
I ,with the average values of various characters close to the population mean values in Daqing. MG0O00-MGOO
showed early- maturation and could not make full use of local ecological climate resources, consequently the other
traits,such as plant height and yield-related traits were lower than those of MG 0-MG I groups (20 cm shorter in
plant height and 1.2 t/hm* lower in biomass ) , even though their seed quality traits were similar to those of MG
0-MG I . The majority of accessions in MG Il and MG Il were not fully matured, which led to abnormal perform-
ances of many traits. This resulted suggested the objective in soybean breeding for suitable MG (MG 0-MG I ),
increased yield and protein content,higher oil content and enhanced stress-tolerance in Daqing area. Furthermore,

the materials excellent in the target traits with the variation on maturity were identified and valuable for future

breeding in Daqing area.

Key words ; Northeastern spring-sowing soybean; maturity group; agronomic and seed quality traits ; genetic

variation ; breeding potential
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Table 1 Frequency distribution and descriptive statistics of the growth period traits of the Chinese Northeastern soybean

Variety resources population

ek T AIMA W 3444 Grading group BIE bR BRRE ARIR
T2 rait
MG F 37.4 42.2 47.0 51.8 56.6 61.4 66.2 71.0 75.8 80.6 Mean SD (%)CV  Range
EHFM(D) 000 16 2 3 1 38.9¢  2.68 6.89 35.8~45.0
Days from 00 45 16 26 3 40.7¢ 2.50 6.15 37.1~49.1
. 0 157 3 87 62 5 44.1d 2,44 552 38.1~50.8
seeding stage
o | 79 15 37 23 2 2 48.0c  3.84  8.00 40.4 ~60.1
to Howering 1 43 18 13 9 1 1 1 56.9b 5.6 9.8 50.0~77.8
| 21 1 2 6 1 2 9  71.0a 10.64 14.99 52.3~82.9
343t Total 361 31 131 103 47 17 17 1 2 3 9 47.4  8.58 18.12 35.8~82.9
VIR T S WE i &k Grading group W R TREK 7R g
TEAR Trait
MG f  57.6 60.8 64.0 67.2 70.4 73.6 76.8 80.0 83.2 86.4 Mean SD (%)CV  Range
AFRM) 000 16 2 7 4 3 62.5d 2.62 419 57.1~67.5
Days from 00 45 2 14 16 11 2 70.1c  3.09  4.40 64.0~77.9
flowering
i 0 157 9 44 52 39 13 76.7ab  3.12  4.07 69.3~83.9
to maturity
1 75 1 8 21 2 21 2 79.4a  3.52  4.44 71.0-~87.1
25 1 2 11 6 3 1 1 74.8b 4.53  6.06 64.5~85.0
m 1 1 68. 0c 68
St Total 319 2 7 7 20 26 74 81 64 35 3 75.6 530  7.02 57.1~87.1
etk BIE W 53444 Grading group B bRz BREAK AFR
AR Trait
MG S 96.0 100.0 104.0 108.0 112.0 116.0 120.0 124.0 128.0 132.0 Mean SD - (%)CV Range
SEFEW() 000 16 2 10 3 1 101.0e 3.57  3.53 94.3~110.6
Whole growth 45 2 5 10 17 9 2 110.8d  4.76  4.30 101.2~123.4
riod
peno 0 157 1 6 27 6 52 6 [ 120.8¢ 3.56 2.95 109.8~130.5
I 75 28 32 15  127.2b 2.66  2.09 122.6~133.0
1 25 2 23 132.1a 1.38 1.05 128.5~134.0
m 1 1 122. 0c . 122.0
St Total 319 2 2 8 11 24 36 64 8 40 39 120.8 8.08 6.70 94.3~134.0

[l — 7 I AN RN 3 U P S0 2 i ) 22 5 35 1, R

f:Frequency, The different letters in the mean value column denote significant difference among maturity groups. The following is the same

F2 FAXEMRBEFRMERERE S IR
Table 2 Frequency distribution and descriptive statistics of the seed quality traits of the Chinese northeastern soybean

variety resources population

PO SH4L Grading group B bRl ERAM ER
MG/ 365 37.5 38.5 39.5 40.5 41.5 42.5 43.5 44.5 45.5 Mean SO (%)CV  Range
BEHEE R 000 16 1 1 1 3 4 4 1 1 42.34a  1.70 4.00  38.30 ~45.28
(% ) Protein 00 45 311 16 9 6 40.61b  1.10 270 38.41~42.73
content
0 157 2 2 7 33 54 42 12 4 1 40.65b  1.23  3.03  36.66 ~44.55
I 76 0 4 9 20 18 17 6 1 1 40.34b  1.44  3.56 37.30~45.33
I 3% 1 2 7 3 6 1 6 3 1 40.66b  1.85  4.54  36.98 ~44.18
mm 18 13 4 5 4 1 41.04b  1.27  3.10  38.47 ~43.17

STt Total 348 3 8 28 71 99 83 38 13 3 2 40. 68 1.41 3.47  36.66 ~45.33
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HER Trai A R HA Grading group YA bR BRRR AE g
T+ rait
MG/ 154 16.2 17.0 17.8 18.6 19.4 20.2 21.0 21.8 22.6 Mean SD (%)CV Range
JEWI&H(%) 000 16 1 4 5 5 1 21.07b  0.75 3.58  19.59 ~22.34
Oil content
00 45 2 4 10 20 9 21.50a 0.76 3.51  19.39 ~22.89
0 157 1 7 33 67 40 9 21.02b 0.75 3.58  18.48 ~22.90
I 76 1 1 1 8 24 31 9 1 20.52¢ 0.96 470 15.77 ~22.50
] 36 1 38 10 9 4 1 19.43d  1.07 5.53  16.00 ~21.43
m 18 2 2 3 19 1 18.5le  1.30  7.00  16.10 ~20.90
J3T Total 348 1 3 2 7 11 37 74 118 75 20 20.68 114 5.53  15.77 ~22.90
. 3 NG o o — .
g AL S84 Grading group I bR EREM
’ rait
MG/ 57.4558.35 59.25 60. 15 61.05 61.95 62. 85 63.75 64.65 65.55 Mean  SD (%)CV Range
HE g St 000 16 1 1 3 5 5 1 63.40a 1.56 2.46 58.53 ~65.45
(% ) Total
00 45 3 5 21 12 4 62.11b 0.86 1.38 59.83 ~63.85
protein-oil
0 157 1 2 9 46 74 20 5 61.68b 0.82 1.34 58.13~63.99
I 76 3 7 18 21 24 3 60.86c 1.05 1.73 58.31 ~62.80
I} 36 1 7 7 8 5 6 2 60.08d 1.40 2.32 57.76 ~63.05
m 18 1 4 3 5 5 59.55¢ 1.25 2.10 57.08 ~61.30
JAT Total 348 2 16 19 43 82 126 40 14 5 1 61.36 1.31 2.14 57.08 ~65.45
4 i o . . U
HER Trai B KB S Grading group PUE  bRnEZE AR R AF IR
’ . lrait
MG S 10 12 14 16 18 20 2 24 26 28 Mean SD (%)CV Range
TRE(g) 000 16 7 6 1 2 17.66a 2.01 11.39 15.43 ~22.35
100-seed
00 45 1 1 15 21 7 17.29a 1.73  10.00  9.69 ~20.78
weight
0 157 1 0 4 40 75 28 7 1 1 17.93a 2.03 11.30 10.55 ~28.42
I 77 1 0 5 21 26 19 4 1 17.95a 2.21  12.30  9.81~23.25
] 36 2 10 14 8 1 1 15.64b 2.00 12.79 11.34 ~21.13
mm 18 1 7 7 3 15.43b 1.76  11.36 12.80 ~18.65
HAT Total 349 3 327 104 139 56 14 2 1 17.48 2.17  12.44  9.69 ~28.42

AR T IFAE DA 7 i o i B T AR
T 1) 25 S ZHRH OC 77 5 B8 (3% 2) AN e AN ) 28
Wi =t B, B4 240 B R B AV LA
MR, =g B e nl ek, o A
B (E 43 50 A 4. 97 /hm® 3. 11 v/hm®, 22 0E g
2.07 ~8.73 t/hm® 0. 50 ~4. 74 t/hm*, %} MG00O
2 MGI, 25 20 A 21 (] Hl b3 5 26 4 o Ok R ™= i
FAER K5 Bk MGO il MGI [a] 22 53R B & 4h,
HoAth 220 20 18] 22 R AFFE S it 8 X, H B 20 4
725 W b b 5 S ) ROR R Y B R AR

I 3.61 t/hm? (1. 83 t/hm® #4K & 5.37 t/hm® .
3.54 vhm’, T MGIV/MGII, Hoth 567~ 45 5 3
s T MGO/MGTI i =5 T MGO00/MGOO F 45 5, i
XFF R RIS T MG000 {HAIE T MG00/
MGO/MGI AR AL, SR A, KR4 MGIL/ MG A4
BIABEIE A T MGO0O AHRHE K PR Hb X 23 Ky
FUREN; = 13 Ny A AR (1D W+ 7 = W o 25 i
TE 2.34 ~2.49 tv/hm’ 1l MGO/MG I 4> i 7£3. 36 ~
3.54 t/hm* ,MG000/MGOO0 74 7E 1. 83 ~2. 62 t/hm’
(%£3),
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Table 3 Frequency distribution and descriptive statistics of the yield traits of the Chinese northeastern soybean variety

resources population

e Al R I3 2H Grading group W b BRAL gl
PR Trai MG S 2.35 3.05 3.75 4.45 5.15 5.85 6.55 7.25 7.95 8.65 Mean SD (%)CV Range

AR 000 16 7 7 2 3.61d  0.51 14.25 2.82~4.56

(Vhm*) Above g5 45 2 9 25 6 3 4.42¢ 0.60 13.57 3.33~5.94

ground biomass

0 157 3 47 74 30 3 5.06ab 0.54 10.64  3.56 ~6.49

1 79 5 12 28 22 10 2 5.37a  0.76 1413  3.78~7.14

43 1 2 5 11 15 4 1 3 1 4.98b 1.21 24.40 2.07~8.73

Ii| 21 5 4 8 2 1 1 4.94b 1.00 20.15 3.52~7.32

J3T Total 361 6 9 19 56 94 83 47 24 8 3 497 0.8 16.72 2.07-~8.73
FEIR Trait BIHA WEK 8% Grading group ¥IE bz BRR Gl
MG S 0.67 111 1.55 1.99 2.43 2.87 3.31 3.75 4.19 4.63 Mean SD  (%)CV Range

e (/hm?) 000 16 1 1 5 6 2 1 1.83¢  0.52 28.33  0.50~2.96

Yield 00 45 2 9 10 16 5 3 2.62b  0.52 19.76  1.48 ~3.69

0 156 3 10 24 57 sl 9 1 3.36a 0.46 13.72 1.92~4.72

1 71 1 4 3 3012 37 9 2 3.54a 0.63 17.77 1.59~4.64

22 2 1 6 6 3 3 1 2.34b  0.75 31.99  0.81~3.66

I 18 1 8 4 1 2 1 1 2.49b 0.83 33.24 1.41~4.74

H3t Total 327 3 2 9 36 35 48 79 93 18 4 311 0.74 23.91 0.50~4.74

TERRRIVE AR SR B I & 20 2 v 32 25795 80tk
e EVRFREE A3 A8 H - {8 430 R 16. 58 7
65.50 em 1.42 J 1.25,78 0§47 9. 76 ~24.00 33. 1 ~
96.2 cm 1.0 ~4.0.0.0 ~7. 4, XM, BRER
IR I E KR A ] 22 S IR K, MR 225 EOR
IR £ 28 em ( EEEHFFE 10 em LIK) 7
T(EEEPLES TN K3 A (EBEEPTE 1AL
P9 X MGO0O- MGT, #5142tk 522 i 23U 4 7208 e 1 A 1Y)
A IRk AL MG000 fY 45.1 em B K & MGIH)
72.9 em, B P AR G bR R SR PR G H 2K
TE s H  MGIV MG ITZH A1 kHsE MGO/MGII £2
291 ~27 1 ~31(F4),

MBHARSEARTE | bR AE B IAMRIN , 25 Mtk R E
TEVEU AR 33230k AR r 7 41 W A 1E 2
I3 o ANTRIPER B 2RV E K 38 1 s v 25 AR 5 2R
BRI, A8 55 Z2 B0 AR B2 R 1) 22 REPE 7K
T o RS DI 2H [R] 25 PRR 1 28 S R B R T34
SUT2H PR B A S 2R B, 3 150 B A0 ke ) 4 R kL AT RE
A AR B LA R AN A B AR R SR AR
BT BEA AT 24 M PG A AR R TR R,
ANFEHER TS A 1) 2R KE A — 2, A&

PEAR AR 5 2B EEAE 10% LA, W40 e % H 19 48
SRBOE KT HAAMR, 58] 96% , 1M Ay vtk 3=
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T 3k DR R 11 7200 35 DR R R A S A R 1 SR B LA L AR
MEE LAY S A

P IE AN BN A Z — B EF Fh
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Table 4 Frequency distribution and descriptive statistics of the plant-type traits of the Chinese northeastern soybean variety

resources population

ek BOHAL OB 43944 Grading group P bR AR A5 i
PEIR Trait
MG S 36.2 42.6 49.0 55.4 61.8 68.2 74.6 81.0 87.4 93.8 Mean  SD  (%)CV Range
5 (cm) 000 16 3 6 5 1 1 45.1e 7.32 16.24  33.1~59.0
Plant height 00 45 2 8 9 8 7 5 3 1 56.9d 12.50 21.96  36.0~84.4
0 157 1 1 10 25 43 33 22 4 65.7bc 9.90 15.08  33.7 ~88.6
I 78 4 11 24 17 3 6 72.9a 9.53 13.07  54.9~96.2
36 7 6 7 8 2 1 69.7ab 10.09 14.48  53.3~92.3
m 18 3 3 3 6 2 63.3c 8.87 14.02  47.7~78.2
3t Total 350 6 15 27 48 71 75 52 10 7 6550 11.95 18.24  33.1~96.2
Yotk T T W 7394 Grading group W beEZ ARERN gl
PEAR Trait
MG S 10.25 11.75 13.25 14.75 16.25 17.75 19.25 20.75 22.25 23.75 Mean  SD (% )CV Range
F2ENR 000 16 4 4 6 2 12.3¢  1.58 12.85 9.8~15.4
Rl 00 45 2 8 9 8 11 7 14.5d 2.16 14.86 10.3~17.9
main stem
0 157 1 19 38 40 42 14 16.3¢c  1.81 11.16  11.7 ~21.0
| 78 1 9 16 25 21 1 1 17.7b 1.83 10.34 12.8~24.0
36 1 10 13 1 19.2a 1.31 6.8 16.1~21.1
il| 18 1 4 5 3 1 18.3ab 1.86 10.14  14.8~21.5
Pt Total 350 6 13 35 58 72 8 51 3 1 16.58 2.41 14.51  9.76 ~24.00
gk T I Sr94H Grading group W bR SRR Al
T4 Tait
MG S 0.55 1.65 2.75 3.85 4.95 6.05 7.15 8.25 9.35 10.45 Mean  SD  (%)CV Range
AyseieE 000 16 12 3 1 1.0c  0.69 69.80 0.4~2.8
Branch number
00 45 37 3 3 1 1 0.8¢ 0.91 113.98 0.0~5.4
0 157 100 40 13 3 1  1.0c 0.8 88.97 0.0~4.1
| 76 39 25 6 3 1 1 1 1.3¢  1.22 95.60 0.0~7.4
I 36 11 11 10 1 2 1 1.9b 1.32 68.10 0.2~5.8
m 18 1 5 7 4 1 3.8a  1.16 30.70 1.4~5.6
H3t Total 348 199 83 38 14 8 2 1 1 2 1.25 1.21 96.45 0.0~7.4
. A WL 434 Grading group YE bR BRERE 7 g
PEIR Trait
MG f 1.5 2.5 3.5 Mean SD (%)CV Range
FEIRTRE 000 16 16 1.0c  0.07 6.56 1.0~1.2
Lodging
00 45 43 2 1.3bc 0.38 29.89 1.0~2.5
0 157 138 19 1.4ab 0.45 31.30 1.0~2.9
I 78 66 10 2 1.5a  0.54 35.44 1.0 ~4.0
1 36 33 2 1 l.4ab 0.48 33.94 1.0~3.0
il 18 16 2 1.4ab 0.36 25.76 1.0~2.3
St Total 350 312 35 3 1.42  0.47 32.92 1.0~4.0
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Table 5 Estimation of breeding potential of agronomic traits in variety resources population

PEHR Trait BB R (% )GCV LR (% ) K2 WHEIERE (% )6 MBI (% ) AG
HF AT () Days to flowering 17.07 93.58 16.23 34.02
HFJEII(d) Days from flowering to maturity 6. 08 82.03 8.56 11.34
24 FW(d) Whole growth period 5.91 91.10 13.94 11.63
M (% ) Protein content 2.79 78.95 2.08 5.12
JIE i 5 (% ) Oil content 3.87 80. 00 1.49 7. 14
Hfli M (% ) Total protein-oil 1.57 82. 04 1. 80 2.92
HRLE ( g)100-seed weight 9.10 82.00 2.99 16. 69
i LA 5 (/hm? ) Aboveground biomass 7.41 31.32 0.42 8.48
/N R (/hm? ) Yield 10. 55 46. 88 0.47 14. 80
FE#ES (em) Plant height 17. 80 88.92 22.52 34.58
FE2595% Nodes on main stem 11.71 83.33 3.59 22.04
A3 Ri%0H Branch number 72.76 80. 63 1.58 126. 40
FBURFLEE Lodging score 22. 04 54.30 0.47 33.13

GCV: genetic coefficient of variation, h® :heritability, G:genetic advance,AG :relative Genetic Progress
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T1ANHIEEA, Horp 43 ASRTET e, E Ak 13
A EMAE 10 A4S LT 44 Aok E 1A, %

A 33 A 23 MAHUEEAIMS, R 6 N3 W
DCATAE Al AR 22 19 20 AL SE SRR . 31X 20 A SE
SEA VLR VT 35 MOR IR 3=, 5 A W XA 20
AR SE SR A AR L, 120 XA T — 26 1 H Al [X
A Z BIEAR, X 20 AL EA X 24 M 5 Fh
(DTN 58. 78% , T Hif 10 /> #H 56 25 A% 1) BTk 29
4 46.63%

X5 /84 A 10, 39 M EA Hid 4
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Table 6 The main 20 ancestor parents and their contribution rates for their own derived soybean varieties in the Sub-re-
gion Il of Northeast China

HAEsEA P 3/ i AL TR (% ) || MHFEEA b3l A AP IR (% )
Ancestor Origin NDV CR Ancestor Origin NDV CR
4T L7 40 6.42 INGE T LI 14 2.35
POki B (P340) L 40 6.50 Amsoy B 12 3.01
KHJE BT 38 5.54 N AR LS AN 9 1.14
JUSp LEy/RIN 35 7.17 RER/NE T LT 9 1.15
IV B BRI 33 5.12 FEARE AT BRI 9 0. 06
AR 20 B 27 1.25 40 BRI 8 0.62
KFEH SN 27 5.00 MR R S SN 8 0.62
T At HA 19 5.06 T e bk 8 1.23
BRI DL B FK 18 2.81 FEAH BT 7 1.52
TSN 5 K 16 1.76 — % G 6 0.45

NDV : £ 5 3RATE T B/ ARG S ol P I A it PSR 5 CR A AHSE SR ARTEATT A il R v 1R a8 £ TR A
NDV ; number of derived varieties, is the number of varieties derived from each ancestral parent in bred / collected breeds, CR : contribution rate,is ancestor

parents and their contribution rates for their own derived soybean varieties
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