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Abstract ; Germplasm resources are the genetic basis of breeding and resolution of complicated quantitative
characters ,and the evaluation of germplasm resources can guide the selection of excellent parents in breeding prac-
tice to improve the exchange and accumulation of excellent genes and the efficiency of new varieties breeding. In
this study,340 spring soybean germplasm resources from Northeast China and Inner Mongolia area during 1923-
2010 were selected as experimental materials. Based on the comprehensive identification of 12 phenotypic traits in
Mudanjiang area,we evaluated the genetic variation of the population and screened out some excellent germplasm
resources. The results showed that: (1) There was abundant phenotypic variation in spring soybean germplasm re-
sources in Northeast China. Most traits showed significant differences between different varieties and years, and the
same trend was observed in two years in addition to growth period. The maximum variation was the effective branch

number, followed by the number of effective pods per plant, grain weight per plant and plant height,which had great
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selection potential , the variation range of quality traits was smaller than other traits and the selection potential was
limited. (2) The frequency distribution of phenotypic traits was in accordance with the normal distribution, growth
period of the northern breeding varieties was earlier than the southern for different latitude breeding units and breed-
ing target. The northern breeds showed smaller nutrients, shorter plants,less effective nodes and higher fat content
than the southern in Mudanjiang ecological area. (3) The results of comprehensive evaluation of principal component
analysis showed that the ZF value of Jiyu 71 was the highest,and the comprehensive character was the best than the
others. The correlation analysis between phenotypic traits and ZF value showed that seven traits, including growth
period , plant height, number of main stem nodes, aboveground biomass, harvest index ,number of pods per plant and
maximum pods number of single node on main stem, could be used as a comprehensive evaluation index of spring
soybean germplasm resources. It was concluded that soybean breeding should attach importance to the utilization of
the genetic resources with genetic diversity, and simultaneously, also pay great attention to the use of the parents
with excellent comprehensive performance and complementary breeding traits in breeding parent selection to improve
genetic of varieties.
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Table 1 Genetic variation of Northeast spring soybean in Mudanjiang

PRI G0 ¥{E A F{E 5 R AN
Character Year Mean + SD Range F-value (%)CV
AFW(d)GP 2013 103.31 +8.47 79.25 ~124.25 52.29 8.20
2014 103.79 =10. 13 83. 00 ~ 120. 00 62. 00 9.76
B (em) PH 2013 82.49 +14. 88 39.38 ~127.94 21.33 18.04
2014 80.41 +11.33 36.26 ~ 105. 64 11. 14 14. 09
FZETHCSN 2013 16.20 £ 1. 67 10. 94 ~20. 31 7.54 10. 30
2014 14.49 1. 45 10. 06 ~ 18. 94 3.65 10. 00
TR HE (g)SW 2013 19.29 +2.32 6.74 ~28.88 15.70 12.05
2014 20.67 £2.35 10. 24 ~30. 63 14.91 11.38
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PR 4y HfH AR R FAH A S B
Character Year Mean = SD Range F-value (%)cv
Hhy b FBAE = 6 () ABP 2013 58.55 +10.03 28.50 ~111.94 3.03 17. 12
2014 55.32 £10. 41 31.35 ~98.99 3.37 18. 81
PBRRIE () SWP 2013 29.07 +4. 85 11. 18 ~43. 80 2.19 16. 67
2014 27.78 +4.62 17. 65 ~49. 98 2.81 16. 65
W3k F8 % HI 2013 0.50 +0. 04 0.37 ~0.63 3.47 7.43
2014 0.51 0. 04 0.38 ~0.63 1.98 8.13
EHFEAE(%)PC 2013 39.67 +1.60 35.40 ~45.10 20. 94 4.02
2014 40.16 +1.79 35.20 ~46.43 22.88 4.45
NEWi & £ (% ) FC 2013 22.08 +0.98 18.50 ~24.20 25.17 4.42
2014 21.89 £0.95 18.70 ~24.53 22.46 4.34
F 28380 MSP 2013 49.48 £9.53 23.41 ~81.44 7.39 19.26
RS KL BB 2013 1.63 +0.98 0.00 ~4. 31 7.99 60. 12
FZR AT I % SR SMN 2013 5.12 £0.81 3.12 ~8.62 6. 67 15. 82

GP; Growth period, PH : Plant height, SN :No. of nodes on main stem,SW:100-seed weight, ABP; Aboveground biomass production, SWP; Seed weight per

plant, HI; Harvest index, PC; Protein content,FC:Fat content,EB: No. of effective branches, MSP :No. of pods on main stem,SMN; Max. pod No. of single

node on main stem. The same as below
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Fig. 1 Distribution characteristics of quantitative traits of

340 spring soybean genetic resources in Mudanjiang (2013)
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Table 2 Correlative coefficient of phenotypic traits

KF 1, H B 5k R ik 86.312% , #HX 5 4+
B4 rTAR R AR R S A T R MR 86. 312% Y 1%
F R T R G R R R R 4 3 43 B S
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19.939% , 3225380 WK H8 BOR IR Iy & 12t 4 %
TN W K 2 /NI S = W I ok PO = il
] 28 n7 , A PSS 2 38 A0 e 3 2 I8k MRk A B
JIR I &5 i S5 48 bR B0 255 Bt s 56 3 3 ) BTk R
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MR, UEBH A 3 32 B 40 4 v e B ) 2 R R R E
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EXN AFW O MRE FETH ARE ﬂﬁig{; %Hﬁ [MK & llljﬁ ﬂgﬂf ﬁﬂﬁ }:é

Character p PH N sw YR R EiEE 3 it o 3% G
ABP SWP HI PC FC EB MSP

Pk PH 0.727*

FZETHSN 0.551*  0.768

HHRLE SW -0.084 -0.121* -0.141™

Mo FESAY TR ABP O 0.458 % 0.493%  0.501**  0.073

BRI H SWP 0.233"  0.250™  0.361* 0.139* 0.887*

Wk HE %L HI -0.479* -0.533™ -0.289™ 0.149*-0.146™ 0.289™

HEHBTE R PC -0.369* -0.237" -0.180* 0.221*-0.248* -0.229™  0.002

g Wi & &t FC —0.431* -0.387™ -0.224* 0.015 -0.244" -0.018 0.530* -0.385™

AR B EB 0.079 0.321*  0.235™ —-0.252* 0.310™ 0.229* -0.170* 0.088 —0.190*

FZEFEH MSP 0.324™  0.137"°  0.295™ -0.209" 0.440* 0.474*  0.090 -0.464™ 0.052 -0.396"

FERHREZIHUSMN  0.422 0.212*  0.100  -0.253" 0.456™ 0.392** —0.127* -0.459* -0.198* -0.132" 0.775*

*P<0.01,*P<0.05, F[H

* indicate P <0. 01, " indicate P <0. 05 ,the same as below
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Table 3 Principal component analysis based on 12 phenotypic traits of 340 spring soybean genetic resources in Mudanjiang

MR Character

FAIE 1] 4 Power vector

PV(1)ali PV(2)a2i PV(3)a3i PV (4)adi PV(5)a5i
HEFW GP 0.792 -0.204 -0.235 0.133 0.224
PR PH 0.783 -0.421 -0. 024 -0.109 0.287
FEEH SN 0.719 -0.233 0. 123 -0.174 0.330
EORLE SW -0.195 0. 027 0. 477 0. 633 0. 478
M b EB A7 i ABP 0. 803 0. 141 0.484 0. 077 -0.114
FRRRI T SWP 0. 603 0.414 0. 654 0. 029 -0.123
WAk AR L HI -0. 401 0. 644 0. 426 -0.125 -0. 009
HA = PC —0. 445 -0.504 0.312 0. 390 -0.324
fiE Wi & & FC -0.386 0.598 0. 054 -0.491 0.394
ARG HEL EB 0.234 -0.485 0. 444 -0.559 -0.313
FZEIEH MSP 0.574 0.675 -0.248 0.171 -0.109
FZENATE L AL SMN 0.635 0.459 -0.323 0.183 -0.377
FRAE{E Eigenvalues 4.098 2.393 1. 606 1.251 1.010
FTHkE (% ) Contribution rate 34.149 19. 939 13. 381 10. 423 8. 420
Z TT#k#E (% ) Cumulative contribution rate 34. 149 54. 088 67. 470 77.892 86.312

2.5 HEAEMBREEEREERNESIEN
DABEAS T2 1853 R 107 P9 R A AL o 9 48 B 32 i 4
SRR A LB AR 15 32 A3 25 A A
B ZEA ERrF£ kL F =0.132X1 + 0. 103X2 +
0. 134X3 + 0. 139X4 + 0.234X5 + 0.251X6 + 0. 056X7
~0.113X8 + 0.006X9 - 0.063X10 + 0.191X11 +
0. 136X12, i+ RAMIREGE S F N HE, LGS £
B E (ZF) X K 5 R 558 U8 U 1T 25 A A,

x4 RBEUKRGEEHSEHSE

ZF (MK, RABIZEG MR AT HE44 T 10 (9 Fp 5T
W4, kAFHFMRYSF PI3L(ER 71) M ZF
B K, 2. 14, FLR 2 35 MW b P338 (LR
39), 2,13, XA (FRS) KW, ZFHEHYE
B R W O R AR 4 AR A W
G, 5 E B A R BB R A G E A
FFFAD 7 A~ SRR A B E A OG, AT
YE R 25 A5 TE e b o

Table 4 The ranking of comprehensive principal component value of phenotypic traits

PSS WS Principal component value LETAAME 4
Material code F1 ? 3 F4 Fs 7F Ranking
P331 1.35 5.15 2.86 -1.78 1.91 2. 14 1
P338 2.16 4.72 2.76 -1.2 -0.88 2.13 2
P295 2.21 3.07 2.08 0.88 0.03 2.02 3
P287 2.69 3.17 1.9 -0.85 -0.04 1.99 4
P267 4.58 0.81 2.02 -1.25 -1.86 1.98 5
P303 4.43 -0.4 2.35 0.3 -1.13 1.95 6
P322 3.41 1.64 1. 66 -1.57 0. 81 1.88 7
P308 2.07 3.19 2.23 -0.31 -0.39 1.83 8
P319 3.12 2.51 0.36 -1.34 0.95 1.8 9
P173 1. 86 3.67 1.61 -0.6 0. 00 1.76 10
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Table 5 Correlation coefficient between phenotypic character and comprehensive principal comonent value

PEIR Characters LA EWSHE ZF PEIR Characters S EWSHE ZF
AEFH GP 0.839 " WAk £ HI -0.423™
i PH 0.816 ™ HA &R PC -0.572"
FZETHSN 0.755* g & i FC -0.192*
HHIE SW -0.014 AR EB -0.019

M bR A=) i ABP 0.593* FZEIEHL MSP 0.510*
HARRRLE SWP 0.388 FZE AT R Z B SMN 0. 457 *

3 it 3.2 MERFERBERESITEN

3.1 EREMREETMHNFANE
AR R G F7 X, BRI+ AR KRR
WAL SRRV J7, 1923 — 2005 4EH E F R
A 1300 A4, Hoh AR AU E AL 682 A, B LA 5E AR
JE K F BRI s AL 28 5 X 8 7R i X st (G 2
BEVERR G A REE XD 2 R R R
0,340 {3 R A B A: B 2RI F o, i R
79.25 d, FEASAT LA RS [ DX AR 7= By g ok, HA
FHRIVER B A T3 st 20, Mm 37.82 ~
116.79 em, 251740 10. 50 ~19. 63 >, F i 8. 49 ~
29.76 g, HARRKLE 14.42 ~46.89 g, Hi FEBAEY ™
H29.93 ~ 105.47 ¢, & H & & 35.30% ~
45.77% e & 18.60% ~24.37% ., HhHEH
S A A R R A S X 0.2 ~0. 4 DA S35,
¥ LR KR A PR b XK B T2 5 AF R — i
TE 550 mm 2247, oAb TR pVTA48 7R e &, 2 SR eV As
A BRI S B X, P B LA R AR
BoOMR BRI T 1 A RS R, 2013 4E
45.10% ,2014 £ 4 46. 43% , %1 1. 33% , A fEJR
K2 2013 47 20 5T K o SOk At PHT A &
XAF K EE A R, EHPHIAERKX 2 4
FRU I 52 11 B H A S Rl AR
AR | SI7E 449% VUL AR EARN K 6 &
St AEN S EAEMOEAIMUAAL, HE 71
Mo b F AR AARRIE | BRI R T i
ZIEREFRANEIR R IR 5, 7E 4T FH b X A= F
K PrEIvEEE | AT RG] El LR A A A
BT SRS AR R

KF e & At Z R R A 18 2 M
TSRS /111 D0 e v = N D e BV B N 2
W Rt AR SCR ] 32 053 3 BTk X 2 R AP BT 12
N RIRIFITER G VI, X — T AR F FUKFE
g —E N, Gl R YRR 25 A A543 ZF [k
PN 2B R 2 A R L %, v o B AP R AL B
W AEEER S5, N R E, 5 F 71 RN LR
BAFor i, A5G HER G R, P 22 RO A 1
AL AR -\ AR, R R AR S
ZF AE AR AT B AP 3 0025 & P R R
P IRRAR R I EA T ATPE, TR G PER L
2 1 HAR 2 (845 36 AN R R AR DG, 2 o o
TR A SO AR T SR B R AN RIS ), Jhy A
WAL S 7 e ) EE R AT ST, DA
PR HAE B FAA: = LR, A SCES A TR0
B, 0 Hh AR B0 bR R 2R R A
o ORTEEL BN EZE R IR 2 I T A
PEPRT 5T A PR 25508 5 35 B AR OC  7E B A S
B r 7 3 EE X e MR 4R

AHOCHERER b B AE - | F2 25 B 3225
BT e 2 JERUR 2 7 AR B SRR AR T LA
O i S = S N NS 1 Nl 1 S O 2R 7 s
SR R, R AR 7 AR BB R A B bR, i
Wt ian T RACE R GRS EA T2 BN
SOFERRIR ), B K BRI A 25 9E I n s 2
AR BHIR R G, T s AR FKE
DR HEAR ] AR S | o el 0 7 R R e B B B R
A —EWNSHME, WIS T A H LIRS L,

(%5859 TT)
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