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Table 1 Details of test soybean materials
i 5 MR R i MR 2R i ML R i 5 MR 2R
Number Material name Number Material name Number Material name Number Material name

Al CH22172/0BELIX A4l Favorit Cl1 KA 54 C41 =k 52
A2 CH21912/PROTEIX A42 Galina C2 R 53 Cc42 &+39
A3 CH22138/AMANDINE A43 NS Atlas Cc3 AR 58 C43 &3 56
A4 CH22177/GALICE A44 NS Maximus c4 AR 50 C44 HR 59
A5 CH22315/MARQUISE A45 NS Mercury Cs RAR 52 C45 &+ 50
A6 CH21265/0RION A46 NS Princeza C6 FRI 43 C46 &F57
A7 CH22429 A47 NS Atlas EE C7 23 36 C47 HR 62
A8 CH22015/CASTETIS A48 NS-L-201458 C8 i 44 C48 G 58
A9 CH50111 A49 NS-L-401088 9 23] 49 C49 Bk 36
A10 CH50051/PACO A50 NS-L-401145 C10 #A¢ 55 C50 BR15
All Atlanta A51 NS-L-401156 Cll1 AR 68 Csl B¥F 16
Al2 Mavka A52 NS-L-401157 C12 & 51 C52 B 63
Al3 ADA TD A53 NS-L-501012 C13 Az 51 C53 2] 48
Al4 CRISTINA TV A54 Tajfun Cl4 S 45 C54 i) 51
Al5 FELIX A5S Valjevka Cl15 I 52 C55 Y K]
Al6 MIRUNA A56 NS Fantast Cl16 AR 51 C56 Fil 22
Al7 ERICA A57 NS HOGAR C17 A 61 C57 F4f 25
Al18 PEPITA A58 NS Kraljica C18 A 64 C58 BF20
A19 AMMA A59 NS Zita C19 AR 69 C59 JbF 16
A20 Ananda A60 Sava C20 HE 95 C60 BE17
A21 BAHIA A61 Trijumf C21 il 15 C61 F4i 26
A22 Prana A62 Venera Cc22 BRI 5 C62 &F 53
A23 ADONAI A63 Ventis C23 ER25 C63 B 5
A24 Avatar A64 Victoria C24 %430 C64 JE5 30
A25 BLANCAS A65 AUGUSTA C25 4R 22 C65 Jb& 44
A26 Buenos A66 Amadea C26 4% 23 C66 Fi 27
A27 Guru A67 Antonia 27 2R 24 Cc67 W iE 28
A28 ES Senator A68 Abelina C28 AR 26 C68 k& 40
A29 ES Gladiator A69 Albenga C29 AR 27 C69 15
A30 ES Tenor A70 Alexa C30 4% 29 Cc70 FU 12
A3l ES Indicator A7l Ancona C31 24K 32 C71 HF 49
A32 ES Mediator AT2 Angelica 32 2242 33 CT72 3 54
A33 GK MEDAL A73 Regina C33 A% 34 C73 F 11
A34 GK SPIRIT A74 Christine C34 4R 35 C74 F4 13
A35 PANNONIA KINCSE A75 GL Hermine 35 &35 C75 b=+ 17
A36 Khutorianochka A76 Josefine C36 B4 61 C76 FE45
A37 Oriana A77 CH22172/0BELIX £ & Cc37 T 39 C77 BF 13
A38 TriaDa A78 SM SR16050 C38 G348 C78 @75
A39 Vezha A79 smsr 17046 C39 & 55 C79 B 22
A40 NS Kaca C40 G4 60

S AR R 2580°C, [ BRI %k 2600~2900h, TG 7R A HE. MM SR, a3 %=

120~140d011, VAT JFTE AR R . TE KR O B

WK FHBENLX Ak, NX N 3T, ITK
2m, {T79E 65cm, FREE 6cm, BEE 3 K. FEENE
BHNITIEEEBEERE, HEEREER.

ANXHC10 BRBF, BRSO RO
FAARRLEL . EEETHON R E SR ZOR . Y3k
Ja A A0 0 M 4SO 5 AH B 1 SRR A 5
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1.3 HIEAE

FI|H Microsoft Excel 2016 #47 ¥ #:4t 11, IF
I3 RS VR 3B bR iE ZE AR e R AAE
A F DPS BAFREAT AR A 53 WA E 1oy 3

2 HBR55R

2.1 REMEGNKEFZREREMR S
7 A [a] i 75 rhic 3% 158 43 o [ AN R AR 32
TREMR B, HEMESE) it Gk
2) HIHEL, R E AR AR A, S
79 AT RS N IR R 1T 79 43 A R
R I G B s BRI R S A il ik
R2 REPEMBMASEMBRREMK I

Table 2 Analysis of quality traits of soybean
germplasms from China and Europe

. e ORERNR B Sk o B bR A
H/{j( 4‘?—}:{ IR
. Number of European Number of
Characteristic Performance .
germplasms Chinese germplasms
et g i 69 50
Flower color =2 10 29
I Bt 0 66
Leaf shape IliEEiA 79 13
HEAMD kR 44 1
Pastel color K, 35 78

87.34%, T EMEIHEEIE Y 63.29%: HEMGLE
H R BER AR R A RN ], BRI R R (.
B 55.70%, KEOHE S 44.30%, 1 E# R
B 1 MR EE, HRBWNIKOEE. 4
by BRPNAPEL R BOROREE A KGR P E
PR =B R E . 8. KE.
22 HEFRGHAZ ZRHEMER ST

Xt 79 A WA R 32 A 2R B stk
HATH RS JAGI (R 3D, XIFEMmAEE N
TG, JTFIEWIN 38.54d, B R RECH 17.00%:;
AFIAN 117.85d, R RECN 10.00%. XF = & AH
FMEARFEAT M, FREN 110.30em, JEIEHEN
19.54cm, FZETE. A EE. BRA ST
HBARRTC R IER 5 M 17.50+ 1.21. 45.44 F1 2.40,
BRRRIECN 105.45, FRLEN 17.28g. FrgAHIME
IR AR S 2 5070 A 8.84%~66.35%, HEF N ki
H <P < 322 H< PR SR < PR
<JEFE 1 < MR TR < H A B . Ho,
FABR O RCE BRI B B R S R B KT
30%, HEM;SZMERGE. HEARSTREAN
40.43%, A5 55 ZBUN 3.90%; ML & 28 21.08%,
A RECN 5.26%, ARG & & AR S Ya

®3 WHKEMRBEERIHR

Table 3 Quantitative characteristic analysis of soybean materials in Europe
s e Ot R JEE S ERAMC o 9SGEL D
Index Average  Maximum  Minimum tar}dgrd Coe{fﬁf:lent of % A). I
deviation variation (%) interval

FFAEI Anthesis stage (d) 38.54 52.00 22.33 6.57 17.00 28.29~39.56
4 H W Growth period (d) 117.85 136.00 92.00 11.39 10.00 99.19~119.71
¥k Plant height (cm) 110.30 165.62 58.82 16.05 14.55 106.76~113.84
JIKJE  Bottom pod height (cm) 19.54 32.10 9.10 5.37 27.47 18.36~20.73
F2 2275 % Main stem section number 17.50 33.30 10.76 2.82 16.10 16.88~18.12
1 %053 1 Bt Effective branch number 1.21 3.32 0.10 0.81 66.35 1.03~1.39
B R IE AT Number of invalid pods per plant 2.40 7.42 0.30 1.17 48.93 2.14~2.66
AR 203440 Number of effective pods per plant 45.44 64.10 30.00 7.87 17.32 43.71~47.18
FPRRIE Number of grains per plant 105.45 156.52 65.56 20.01 18.98 101.03~109.86
HHIE 100-grain weight (g) 17.28 22.07 14.60 1.53 8.84 16.94~17.62
HHL 2 (15 & & Crude protein content(%) 40.43 36.34 1.58 3.90 40.08~40.78
FLE 5 & & Crude fat content (%) 21.08 18.51 1.11 5.26 20.84~21.33

iz

4 /A, 79 63 o B K A RT3 IF 8
A E W9 518 35.96 Al 115.80d, JFAE AR 57 &
N 11.00%, AFHESR RN 8.00%. 7 &4
SR Pk Y 101.75cm, JE3E = N 20.47cm,
TN AR B BRE IR R

MR BN 16.80. 0.69. 44.14 F12.15, Hpfk:
N 108.99, HHRIE A 19.28g. FEEAMIFMEAIRM
AR S Z BT FEIAE 14.80%~102.29%, HEF N H ki E
<MHhm < EZEWH<LIEEE <HBHRARIEH<
FURRRE L < BRR R < B R HE. HA,
FALRR TC A IE BN Ry B A S R BN
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79.82%K1 102.29%, KT 30%, HH) ZHAE
FIVHE. HEARSEN 39.63%, R AN

3.97%:; FLE W &8N 21.21%, 5 250N 5.72%,
JIg 17 ) A8 S 9 BRI i

x4 FEXEMBBELRIN

Table 4 Quantitative characteristic analysis of soybean materials in China

- Tk BRRY %BEA5 X
deviation variation (%) interval

FFAEH] Anthesis stage (d) 35.96 52.00 24.33 3.79 11.00 30.06~36.55
A& W Growth period (d) 115.80 134.00 85.00 9.83 8.00 100.27~117.35
¥k & Plant height (cm) 101.75 136.90 66.00 15.17 14.91 98.41~105.10
JEJE = . Bottom pod height (cm) 20.47 31.74 9.72 5.16 25.22 19.33~21.61
2595 % Main stem section number 16.80 26.48 11.30 2.53 15.06 16.24~17.36
1 %57 B B Effective branch number 0.69 3.88 0.10 0.70 102.29 0.51~0.86
B IE LI H Number of invalid pods per plant 2.15 10.52 0.20 1.71 79.82 1.77~2.52
HRRA 2353 Number of effective pods per plant  44.14 88.24 27.40 11.19 25.36 41.67~46.61
BAMRKE B Number of grains per plant 108.99 217.40 63.62 28.48 26.13 102.71~115.27
TiRLE 100-grain weight (g) 19.28 30.14 8.30 2.87 14.88 18.65~19.92
HHER ()5 & & Crude protein content (%) 39.63 4527 36.33 1.57 3.97 39.28~39.98
HH AR & & Crude fat content (%) 21.21 23.54 16.93 1.21 5.72 20.94~21.48

QS L N g IR NGRS A T
RUA, & AR S B AT R, A R
K EAFRLHEL B B B AE 38.01%~40.00% I #4 R

H 261, H3291%; FEAMK S EE 40.01%~
45.00% MM B 48 4y, 5 60.76%, & KR IFHE

R & KT 45.01% M8 8k FEROHLAE I & 78
18.01%~20.00% I BHE 12 43, 15 15.19%; A5
5 & B 1E 20.01%~21.50% B A BB 40 4, &
50.63%; FEWI & &K T 21.50% MM KA 27 41,
i 34.18% .. THEH KRG RMEAD RS &K
38.01%~40.00% M KL 34 7, 5 43.04%; Hl&E
5 & B AE 40.01%~45.00% 61 BEE 30 4y, 5
37.97%; X1 HEAR S EKRNT 45.01%. FFhL
FHLIE 7 & B AE 18.01%~20.00% A LA 9 43, &
11.39%; FHHE W7 & EAE 20.01%~21.50% 144 KL 45
394, b 49.37%: HMHMRNT & B KT 21.50% K44
B 30 4, 5 37.97%.

EE AT UL RS, Hr [ R RO K A ) )
T2 BEAR R B R R AR R R B L 43
3.97%~102.29%A1 3.90%~66.35%, 75 ZEf Ak
IBINE B, A EAR S &,
MRYER 3 FOR 4 T AT, RRPNA B3 bk B ok,
B KAEIL 165.62cm (A13) , T EF R kL E
K, BORMEN 30.14g (C29) o HE K G M B
FH A ot R I 107 2 2 1 A S 3R 08 K T IRRER

SARE, B E O SR 2 TR 5 ROk TR D
TENERRK. PEAKEHMEHAH 1M ARE
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PR 27 4 il R G ARk, I B B R AR
F (A RE AT LA K G 108 A% o R £ E 2 )
R
23 HEMBMAZRRFERZRMEMIRE
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231 AXMESH 79 MEKIMKE R 10 MRE
PEIRF SRS (£ 5) IR, EEFWEEIE
MRMARES S AR 08, AR
RS 227080, RO, RO R4
SRR . RN, HRLE, HARA K
VR EHRE. BRI, BRRRES H R
ik R W ORI R S S
B, BHMRILAERSMHEAR. HENS&E,
WA BB S HEDR, PR ESHEAR,
ANESHEANR. HENEE.

79 A5 A B K1) 10 AN A ZPE R A DG M S s
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Table 5 Correlation analysis of agronomic traits of European soybean resources
/3 M FEZENE i i — bic 711 —
. dis Atk wan gon goes TRECRTER e
Index PI.am Bottom Effective ste.rn .Nurr}ber of Nun}ber of of grains Crud.e Crude grain
height pod branch section invalid pods effective pods protein  fat .
height number number per plant per plant per plant content content weight
¥k Plant height 1.00
JEE3E 5 B Bottom pod height -0.54  1.00
W Bl Effective branch number 0.81" -0.46 1.00
F 259540 Main stem section number 0.81" -0.89" 0.81" 1.00
PR TC RS Number of invalid pods per plant ~ 0.71 -0.17  0.95™  0.60 1.00
HRA 20330 Number of effective pods per plant 0.24  0.15  0.72 0.24 0.85* 1.00
HRLE Number of grains per plant 021 0.09 0.72 0.27 0.84* 1.00"™ 1.00
FH4E 5 & 5 Crude protein content -045 -028 -0.73  -0.19  -0.90 -0.90" -0.86"  1.00
HHLIET 7 & Crude fat content -045 -0.41 -0.61  -0.06  —0.81" -0.78 -0.72  0.97" 1.00
ERLE 100-grain weight 0.52 022 0.77 0.25 0.92* 0.88" 0.83" -0.99™ -0.97" 1.00

“7 TR 0.01 KT B EMG, TR

€6 Ek* Dy
1,

“r7 R 0.05 KR,

“*” indicates significant correlation at 0.05 leve

indicates extremely significant correlation at 0.01 level, the same below

*6 PFEXEZEFERZHREEXESH

Table 6 Correlation analysis of agronomic traits of soybean resources in China

/3 B EEAE S S s ] CSENif= 1 —
. di A Atk ven morn  goes AECTRRT e
Index PI.am Bottom Effective stem .Nurr?ber of Nurr}ber of of grains Crud.e Crude grain
height p.od branch section invalid pods effective pods r plant protein  fat weight
height number number per plant per plant content content

¥k Plant height 1.00

JECJE 1 ¥ Bottom pods height 043 1.00

H Ry K%L Effective branch number 1.00” -0.37  1.00

F 259540 Main stem section number -0.65 -040 -0.70 1.00

FRRTC S Number of invalid pods per plant  —0.84" 049 -0.84" 043 1.00

FAMRA R E Number of effective pods per plant -0.97  0.64 -0.95"  0.44 0.89" 1.00

HRLE Number of grains per plant -0.95" 0.70 -0.92"° 037 0.87" 1.00™ 1.00

H A A5 & & Crude protein content 074 -045 074 -037  -0.98~ -0.80" -0.78  1.00

HLIEIVG & & Crude fat content 0.60 -021 061 -041  -091" -0.62 -0.59  0.96" 1.00

FHHLE 100-grain weight -0.76 023 -0.77 0.56 0.96™ 0.76 072 -0.97"-0.97" 1.00

MEAm. MHEEE, SHRAMEESHER
e, ARNESHEAR. HENSE.

H ] R R K 52 & A bR T PR R O 1 B A
BHAE, B FZ AR ER .. WRAKE
Phm, HECKE RS, FEETH RRGAE
. B SCEEON RO D, R E R,
EE BRI E wEs BOM K S bk sl e, &
KRR AL A S b E KRR . B KRS
M) FEZ T HC SR 3 A A B RS 2
EEIEAML, PERKEMEZNHESHRET
FHOCYEBH AR/, LG 73 R BA 7 G
232 EmRHOH A REMEE 10 MR E

PRBEAT ER 0T (R 7D, FRECPEM BT 2
DFERS, TTEREE 8 99.91%F1 0.08%, it
TTHR R 99.99%; FEHLERINAFREHT 2 AN E Ry, 7T
BRZ 23518 99.83%A01 0.16%, Bt TT#Rk = 99.99%,
FEAR B AR 2 AN HLIX R R MR 1 A AR AL

Hh ] R P K 5 3 B 1) BT R 2R 43 il v ik
99.91%F1 99.83%, FE [k 2 AN Hb X A4 R} ) FE A
fIE o F [ R0 KU R 5 1) 3 20 LR RFAAE 1) 2 247 2
B 2R TEAE L O 5 7 MR B A Ak v A B AR R
e, U 2 NMHLIX K G AR . 2R
K= R 2 ANHX KT AL TR Z, R
KT A GEIE N 2 VLA B ks 2 1 -

AR
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Table 7 The eigenvalues and contribution rates of principal components of soybean resources in China and Europe

>k B " [E 44l Materials from China

>k B RK A4 K} Materials from Europe

.
Jibs ER 1 EA L EA 1 EA L
PCA I (1) PCA 11 (¥2) PCA 1 (V) PCA 1I (12)
¥k Plant height (X) 3.750 0.116 4.107 0.160
JEE 31 ¥ Bottom pod height (X2) -0.996 -0.058 -1.051 0.015
805 ¥ $L Effective branch number (X3) -2.147 0.001 -2.091 -0.010
= Z£95%L Main stem section number (Xz) -1.209 0.007 -1.167 0.012
FRRTE 3L Number of invalid pods per plant (Xs) -2.062 -0.007 -2.024 -0.012
FAMRA R E Number of effective pods per plant (Xs) 0.386 -0.034 0.418 -0.043
HRLE Number of grains per plant (X7) 4.169 -0.113 3.822 -0.184
FLEE 4 i & & Crude protein content(Xs) 0.124 0.067 0.130 0.085
HLE W 2 & Crude fat content (Xo) -0.951 0.030 -0.961 0.028
FHHLE 100-grain weight (Xi0) -1.064 -0.008 -1.182 -0.048
$#1E{E Eigenvalue 4.995 0.004 4.992 0.008
T1Hik* Contribution rate (%) 99.91 0.08 99.83 0.16

KI5

EREMMIEE S R MRS, RREAN
FHREEREZRZ —, BEAGI KRG R TFIAES
FHERREENGEZER, W TREKGEL
LA 40 8 K A e R BT — s i

AHIF T A BT A8 T £ I A ek Ay e ] R KR
I A 1R BRI K &2 S, 5 [ PN K ol
GG R ARBAE . AW XS 158 4 KE MR A S
PEIRBEAT oot K WO K 5 H B K G AT X
DIFKET . PAMRE BCES. bRk R, BAR S E.
gt s B B AN A AR Dy R MR AT R

SIBTRTEN, R K SRR S R
3.90%~66.35%, it B BR P K 2 44k IR 1 8 4L 2
FEVER R, fAEFIRIMZ R . Hd A23. A24,
A25. A26. A27. A31. A56. A61. A63 Hl A64
EWIRK, EBGRE AR e A R, (HEL R
Fiv A26 FHER (1 FORLAE I & . A6 fR e
R, BARTEARM X AE 5 RE, (HAlE RN
e R AR SR A B 9 R G A R AT A R .

R K 244 L I AR A 58.82~165.62cm,
ZHHCN 10.76~33.30, AR HECN 0.10~3.32,
SEXR 121 K S AR AR R AR E B
66.00~136.90cm , = 25 7 £ % {k i B S 11.30~
26.48, AR HEAR LRy 0.10~3.88, A
0.69. LA FEHEAT LAE B, BRI K MR E
KOG RMERE R % 240k . 16 79 1R

MR, Z5E FEHRERILI, A9 A10. Al6.
Al8. A29. A36. A49. A6l. A62. A64. A66
A AT6 R 7 s 42 79 frh E A KL, C16. C17.
C18. C20. C30. C34. C39. C41. C50. C51 f
C52 LR E RN .

IR R A R )R R O RO g D = il
N 36.34%~44.89%F1 18.51%~23.39%, HE K&
R R B 5 RO i T B A 36.33%~
45.27%K1 16.93%~23.54%. BRI R A2, A3,
A5. A9. Al0. Al6. A28. A29. A30. A39.
A70. A76 {EAEE i ARG & & BRI R
R EFEL C4. C10. C20. C30. C34. C39. C46.
C51. C52. C54. C68 RIS . TEH T RIIHE
Furb, R 7 o B O Ak 15 2 B A0 S B BT R AT B A
SO, IR SR B e S A, X A
TR, &AL i

4 ZEig

Zx ERTR, WK SRS H E K S kA
PEbR B %2, B2, MRS &2
BRI R, AHFER A dh PP oV E B AR LRl 251, A
BB, A AR Z YRR A EFRC AL R
e 12 AN SEARIUVE T IR RE, L R A
BN A9, A10. Al6. A29. A71 1 A76, | EHM
BN €20, C30. C34. C39. C51 i1 C52.

SE R
[1] Barik S, Pandit E, Mohanty S, et al. QTL mapping for traits at
reproductive stage drought stress in rice using single marker


javascript:;
javascript:;

K 215 1 SIS o BN R G R IR AR Z RS PR 97
analysis. ORYZA: An International Journal on Rice, 2018, 55(1): [8] FAESE, FREAR, 28N, &, R T 0 K S8 A

134-140

[2] TEAA R RE T, S R L RHERE K ST
Fr. P EKE SR E (2005-2014) . dbET: P EAOR AR,
2018: 1-9.

[3] HE AR AR TN, b E RS AR E S (8t
=) . dbnl: HERKF AR, 2013: 176-255.

[4] BRERGE, M, AP, . BN KGR BRI B R 24
FIFBUIR S R 8. FYsfE IR %, 2006, 7(1): 1-6.

[5] BRE32, Hifh, HEKE, 55 ASEF=HUORK &R SR 2R
BRI G M. AERUR S B4, 2006, 21(3): 9-14.
[6] EWEA. HFEM MEARTH N LKL 3657, FiT, 1983

(3): 84.
[7] 3635, XIEHE, 59, % KERSWSFEE 25 SHEE LR
. KSR, 1997, 16(1): 86-88.

2 )\FIEF ER. KT@EIR, 1994(2): 19.

[9] #BZ, XUist, *fh, %5 HEEBFH KRG EESIANL FHF A
BORHT. KGRME, 2014, 33(5): 638-641.

[10] ¥PERE, #IFE, Boan, & EKERIE LA EREIX
FAE R B RCR V. R ERMEY 4, 2013, 35(2):
162-170.

[11] @R, SRUIRL, 258 3 50 SRR Lk X A A 4 (28
ArHr. BRI AR, 2010, 190(4): 33-34.

[12] 4 E AT ARME T MRS hts. A5 Fh Ve K
NY/T 1298-2007. Jb3g: Hae N RILAE R, 2007.

[13] 3K, W@ILE, S8, WK E RS S Fs e 2R, R
PRI AR . R EARIESE, 2008, 41(11): 3511-3520.

[14] xIFEME, HidH, BRANGE. [ 5P 5 B ORAT B SR SRS 1 4y
Brtoe. FEAisL B ER, 2009, 10(1): 68-72.

Comprehensive Evaluation of Agronomic Characteristics
of Soybean Resources in China and Europe

Pan Wenjing, Sun Yanan, Gao Lusi, Qu Mengnan, Zhang Weiyao,
Fu Chunxu, Jiang Shibo, Jiang Chengxi, Fu Yashu, Wang Jinxing

(Suihua Branch of Heilongjiang Academy of Agricultural Sciences, Suihua 152052, Heilongjiang, China)

Abstract The total of 12 main agronomic characteristics of 158 Chinese and European soybean materials were

analyzed. Statistical analysis, correlation analysis, principal component analysis and other methods were used to

comprehensively evaluate Chinese and European materials. The results showed that ten European soybean

materials had too long growth period and could not mature completely. The average plant height, main stem

section number and number of effective branches of European soybean materials were higher than those of

domestic soybean materials, and there were materials with excellent crude protein and crude fat contents. Finally,

a total of 12 materials with excellent comprehensive performance were selected for use in breeding research.
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