Bl

1 K 2 & ¥ Soybean Science
' http . //ddkx. haasep. cn

2023 ,42(4) :506-512
DOI. 10. 11861/j. issn. 1000-9841.2023. 04. 0506

FEIAXEMRFERNEETMREFTHN S

BEEXRE B, H

B BRL TR IR, 4

(1. T P9H% AR X AR BB 78 BT 530007 5 2. 7 PUEESEFL A FRA &, 778 BT 530007)

BT ERRENR IR, 53R W E R KGR BTSER 32 4, 46 PR T E RS A ST R
Tl JET R 19 A PR B B AR AT 5 PP L L S A R RO 4 SRR ] AR R R e R Y
7 A EEFHEMIR Simpson ZEEMETEBGE RN 0. 117 ~ 0. 683, B (0 453 1k BB 6O S HIRMBE LN,
TR B 5, B N P ) 35 Z2RE PRI 510 4> T2 Z R MRS B R 5. 24% ~43.98% A Ak o Bk 5
RIERL  FAARRIEE 1928 5 R BUOK T 30% 510 DB MOR 32 sy 0 e i 45 R, B 3 A F 4 19 Bt sr kR ik
80. 166% , 5% 1 FJNo3 26 2 FLAr AN 3 204040 0 A 7 sl J PR - i SR B R - AR A B P 1 5 A B 2 A
MG 11~ MG X,87. 5% Wil s [, 5 26t 5 03 2545 PR 52 9 Fh 5T 8 Bilomi No. 3 (FEHEEE) | Yezin-15 (4ii
fa)) .Sri Samrong ( =) .Sumbing No. 452 ( ZolE) K A-66 H (ZRIE) , AWFFE Ry R BT 9 5 G187 A FH ARG Bl & (R4
Hb DR R SR R R AR RRRY . 2R R M S 5T B R 0 A PR D RS DS A IR E R U B R T [ A R A Y
PSR ST i p =S T

ES -3 FUNRYL Ui/ ST biidE = s iy

Identification and Evaluation of Soybean Germplasm Resources from Southeast

Asia

TAN Yurong', TANG Juan', HU Chang’, LAI Zhenguang', YANG Shouzhen', SUN Zudong', ZENG Weiying'

(1. Institute of Economic Crops of Guangxi Academy of Agricultural Sciences/MOA Southwest Experimental Station of Maize -Soybean Intercrop, Nanning
530007, China; 2. Guangxi Guixian Seed Industry Co. Ltd, Nanning 530007, China)

Abstract: To enrich the basic soybean germplasm of China, in this study, 32 Southeast Asian soybean germplasms were sown
in Nanning in summer, and their main agronomic and quality traits were identified. The results showed that the Simpson
diversity index of 7 major quality traits of 32 Southeast Asian soybean germplasms ranged from 0. 117 to 0. 683. Genetic
diversity was high among hilum color, podding habit, pubescence color and flower color but very low among seed coat color,
leaf shape and deciduous. The variant number of 10 main quantitative traits ranged from 5.24% to 43. 98% , and the
coefficients of variation for effective branch number, pod number per plant and grain weight per plant were greater than 30% .
Principal component analysis ( PCA) of 10 quantitative traits showed that the accumulative contribution rate of the three
principal components (yield components, quality components and plant type components) was 80. 166% . The 32 Southeast
Asian soybean germplasms were divided into 9 groups (MG II-MG X) based on their growth periods, with the majority being
late maturing cultivars. Furthermore, 5 soybean germplasm with excellent comprehensive traits were screened, including
Bilomi No. 3 ( Philippines ), Yezin-15 ( Burma), Sri Samrong ( Thailand ), Summing No. 452 ( Thailand ) and A-66A
(Thailand). This study provides materials support for soybean planting in southern China and Southeast Asian countries, and
contributes to the soybean introduction.
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Table 1 32 soybean germplasm resources from Southeast Asia

EiRes #FR JE 7 Hly P AR Ji 7 Hby
No. Name Origin No. Name Origin
1 Black Manchurian 1 B[ e S 17 Laheng eS|
2 Bilomi No. 3 BN 18 Ma Kam Lung C g
3 E.G. 1 E[2=:8 19 Taklee # [
4 Black Manchurian 2 A= 20 A-66 H eS|
5 No. 1705-1 e 75 35 21 AGS162 #E
6 No. 24 i 22 Sri Samrong g
7 No. 1 i ] 23 PI 281883 C E[EE Je 7Y
8 A 1 i 24 Kedelee No. 367 E[EEJE 7Y
9 Yezin-1A 4t 25 No. 27 E[EEJe 7Y
10 Yezin-14 i ] 26 PI 281885 ENE R VS
11 Yezin-11 i) 27 MTD 65 fioiag]
12 Yezin-15 2 fi) 28 Cuc Tuyen o]
13 i) K5 2] 29 MTD 63 R
14 Ringgit No. 317 eS| 30 Ban-Doc fide)
15 Tung Tam Z1E 31 [N fiee)
16 Sumbing No. 452 eS| 32 R o]
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Table 2 Main morphological characters of soybean germplasm resources introduced from Southeast Asia

2N ZRAL(HefB)) Type (Proportion ) Simpson ZFEHEHEEL
Trait 1 2 3 4 Simpson diversity index
R0 Fi(31.25% ) S£(1(68.75% ) 0.429
B HBAE(15.63% ) (6, (81.25% ) 20,(3.12% ) 0.314
Jhe € MA(15.63%) TR (,(40. 63% ) #(0,(34.38% ) HRA(9.36% ) 0. 683
g YA (87.50% ) PEIE (12.5% ) 0.218
HE6 F#.(59.38% ) TRA5,(40.63% ) 0.428
A e PP5(6.25% ) 27%(93.75% ) 0.117
g59EJ 1 WATHR#L(40.63% )  ATFR#AL(59.38% ) 0.428

2.2 AETAXEMREIEHEEROSHESHT

MR 3 Fron, 10 A~ F 2880 R 1 48 S 800
H5.24% ~43.98% , oA R0 RO SRS EL
Rk T AR S R BOK T 30% , 1KLL AR A i AT
NI & B AR 7 REUNT 10% . 10 > FEZE M

AR Simpson ZFEMEFREERT0.798 8 ~0.944 3 -
BI{E 0.878 6, Libk it e Z R 5, KRR
PRIEET, A BB /N, N 3R 434 AT, itk
KGR A B MR AR B 2R
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Table 3 Main quantitative characters of soybean germplasm resources introduced from Southeast Asia

PR I + prifE2E 7 S A S R Simpson ZFEHEEL
Trait Mean + SD Range ( Min. -Max. ) CV/% Simpson diversity index
HFW GDh/d 94.00 = 10. 00 82-102 14.29 0.9033
ME PH/cm 65.30 £17.50 29.20-112.33 26.80 0.9443
JEIERE BPH/ cm 14.85 +4. 14 7.50-25.47 27.90 0.8994
F2E9%5 NNMS 15.12 +3.17 8.20-23.37 20.95 0.8770
ARSI BEL EBN 4.11£1.54 0.60-6. 68 37.57 0.7988
PARRIERL PNP 43.57 +19.16 9.1393.51 43.98 0.9404
HARRRLE SWP/g 7.88 £2.85 2.98-13.50 36.24 0.8603
FRLH SW/g 10.61 +2.92 6.22-18.50 27.56 0.8759
HLEE 15 CP/% 38.97 +2.04 35.4543.50 5.24 0.8574
FLAR BT & & CF/% 20.49 +1.78 15.34-23.35 8.67 0.8300

¥ :GD. Growth duration; PH. Plant height; BPH. Bottom pod height; NNMS. Number of nodes on main stem; EBN. Effective branch number; PNP.

Pod number per plant; SWP. Seed weight per plant; SW:100-seed weight; CP. Crude protein content in seed; CF. Crude fat content in seed; T[],
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Table 4 Correlation analysis of quantitative traits of soybean germplasm resources from Southeast Asia

AR Trait GD PH BPH NNMS EBN PNP SWP swW cp CF
AEF W GD 1.000
Pim PH 0.746**  1.000
e B BPH 0.531** 0.675** 1.000
F 2T NNMS 0.692**  0.446" 0.148 1..000
AR B EBN 0.812"* 0.919*" 0.642"* 0.472**  1.000
PR SEHU PNP 0.754** 0.582** 0.163 0.768** 0.657**  1.000
HARRKLE SWP 0.526** 0.532** 0.213 0.389* 0.531** 0.667** 1.000
AR SW -0.187  -0.054 0.114  -0.314  -0.051 -0.191 0.361" 1.000
HEASE CP -0.250 -0.427*  -0.306 -0.040  -0.400* -0.182 -0.367° -0.172 1..000
MBI & & CF 0.009 0.163 0.129 -0.150 0.128 0.051 0.453**  0.265 -0.804** 1.000

W R A3 IERRTE P <0.01 Fil P <0. 05 /KT A St B m i

Note: * *

2.4 FEITAXEMRFEHEEROERS S

X} 32 5 AR B WK SRR T RS R Y 10 AR
AT TR 50 HT A5 3 10 APEIR S AH SR B i
FEAR UG R Y REAE o] o, TR 3 S FEAEAR 23t DTk
ik 80.166% (3K 5) , BEAHE S WL 4 FRAFAE
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AR ASER BRI B ROk R K S A
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T [r) 23y 48 v P DR A KL A D7 2 s AR [ 2 F
0. 830, 1fij 7 [i) A 45 o A MR R &R 1 3 3 AR
AN - 0. 692 AR & & AR S =2 A
AR 2 Btk BER 2 35 3 R TR 7
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and * indicate extremely significant and significant at P <0.01 and P <0.05 levels, respectively.
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JE %55 . Bilomi No.3  A-66 1 Yezin-15  Sri Samrong k6 XKEAFHAWRMERE AETEENEFTHE

)Y Sumbing No. 452, /H\ F ﬁﬁ. jﬂj']J j\j .1.287.0.972 . Table 6 Growth periods of MG standard varieties
0. 888 0.870 %ﬂ 0.744 from the North America grown at Nanning, Guangxi
RS NZEETRSRSEREFMERE R AR
5 ®E VEAER HER & ae=g: ik df " Pl &t 5 Days to maturity
Table 5 Eigenvalue and eigenvectors of selected MG S‘idn('lafd PI registration  of MG standard
principal components varicties/d varieties/d
R T F 43 Principle component 0 MN0201 PI 629004 58 ~62
THEAR Trait
Prl Pr2 Pr3 0 KAS173-5 PI 548648 65 ~88
AEH W GD/d 0.892 -0.271 -0.051 0 UM3 PI 607835 76
¥R PH/cm 0.895 0.018 -0.295 1 Titan PI 608438 78 ~83
JiE 3685 BPH em 0602 0154 —0.694 I VIR 2978 PL 507717 76
F2E95 %0 NNMS 0.657 -0.518  0.331 ! NE1900 PI614833 80
) I Apollo PI 602059 86
BRI EE EBN 0.915 -0.034 -0.250
I Flint PI 595843 84
HpRIESL PNP 0.807 -0.302  0.419 )
11 Burlison PI 533655 86 ~88
BRI SWP/g 0.713  0.301 0.450 - 1852308 PL 547873 48
TR SW/ g -0.040  0.649  0.045 1 Pana/IN92-10855  PI 597387 82 ~90
HEASE CP/% -0.485 -0.692 -0.033 111 HF93-035 PI 612932 86 ~97
MG 5 & & CF/ % 0.268  0.830  0.241 v CF461 PI 590932 88
FHFAE Eigenvale 4.697  2.137  1.183 v TN 4-94 PI 598222 88 ~90
HiHk % Contribution rate/% 46. 966 21.367 11.833 v REND PL606748 88 ~90
v Fowler PI 613195 91
Z3 kR Cumulative percentage/% — 46.966  68.333  80.166
\% Rhodes PI 561400 91
TTHRFANE % 58.585  26.653  14.760
VI Soyola PI 614702 91 ~93
VI KAS 632-14 PI 509104 2
2.5 FELAEHMREEEHASH VI Boges PLEOZST 9296
ARBFGE A 28 4y B B LR UE SR 1) T v Beming  PISOS6ds 9094
EAB R AEE I (R 6) MG 0 ~ MG X FRiffh Vi Santee  PI6I7041 9%
EE AR 61 ~106 d, SHNAT H ¥ VIII Kedelee No.367  PI 133226 97
FAEFDN 0 ~15 d, b MG 0 A7 H A2 15 d 7 v Motte P 603953 94 ~97
BAETWIAN 10 ~15 d 1925, 16 P98 T HL % I HG727 PI 323576 8
SAF TR AR HBUNT 88 d R, X Crialina  PI483251  99~102
(MC 0~MG IH) ,EE%: H ;ﬁ 88 ~ 100 d j\jﬁﬁ‘é}l‘r% X HLS 241 PI 341262 106
(MG IV ~ MG IX) ;AT HERT 100 d Ak X Santa Maria PI 285096 99 ~ 106
MG X Note : MG. Maturity group.
Tl ( ° y group
X RAEAE ) VU RS T B 32 0 AR e R R R VR 57 BIASHESEESHANE
TTHEEWA T, AT HEUE 82 ~102 d, A 2 i Table 7 Maturity group identification of soybean
PR BE IE R . MR Pa K 5 AT DI 4H bR 53 germplasm resources introduced from Southeast Asia
AN g = K 14 v OREAFY N
L R P 5 A K G 7 A T
S 4 . v
HIFJEFATEE MK 5y, R T ATLUE ), R R R 4F% Days from sowing to 27 M4
kgﬁiﬁﬁ-ﬁﬁ%ﬁgﬂ%% MG 1T ~ MG X, ﬂ:l’l’lﬁ%ﬂﬁ] Origin Name physiological MG
Pl 12.5% (MG 10) , 2 A 5 L 65. 6% (MG maturity/d
IV ~MG IX) , T& Hﬁ?‘&[ﬁlﬁ IJj{ tt 21.9% ( MG X ~ ﬂiﬁi e Black Manchurian 98 1X
OIS B AT U N 2 I Ay NS i A -8 Ay B P Bilomi No. 3 102 X

=
mnAf Jep E.G. 1 96 VIl




4 34 TR SRAT 2R 1 R L TR A S T e A A A o) 511

RT(4)
e ETAEE: ) R Y= R
J 7 HFR Days from sowing to = FH 4L
Origin Name physiological MG
maturity
E[ e Black Manchurian2 94 VII
P LN A No. 1705-1 96 VIl
i fa) No. 24 97 VIII
gt No. 1 90 v
i) A H T 1 0 HRAEIEH A
i) Yezin-1A 86 il
gt Yezin-14 90 v
it Yezin-11 92 VI
it Yezin-15 91 %
g T NITAN] 0 AR BB IEH R
eS| Ringgit No. 317 94 VI
g Tung Tam 99 X
e Sumbing No. 452 100 X
#HE Laheng 99 X
EJES| Ma Kam Lung C 97 VIII
Ze Taklee 104 X
e A-66 HI 90 v
g AGS162 97 VIl
eS| Sri Samrong 90 v
ENEEJEVE PI1 281883 C 90 v
ENERVET.  Kedelee No. 367 94 VII
1R Je U No. 27 101 X
ENEEJEVE PI 281885 94 VII
B MTD 65 93 VI
fite) Cuc Tuyen 85 il
] MTD 63 95 VIl
it Ban-Doc 90 v
fite] B R 86 1
] R 86 i}
3 g

FE] ARG BT B U A 7 | A AR AR 9 T R
T PR A A, AR R A A R P 2R
BVER, 2021 4R S5 E R G ™ 3 460 kg -hm 2,
EUPE R 8077 3 550. 05 kg-hm 2, BiAR 72 K 0 B
2 809.95 kg-hm 7 1 [E K E H™ 1 952.4 kg-hm
HZM L, 3R E 7K 22 BE A, x5 | 2 E
ST B PR RIS RN FH R Y B AG  RT R A
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BR-56 L7 9 AL PG 13 25 B P K L Fh B %8 U 5k
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Fofr | ) JH 55 [ R 2 A SR 5 U5 lowa , Amsoy 2541y ] 42
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A AP AT R TP R T A KO
1SR e AR R B R G A, T
T AR AR L T 105 R R = WA TR
35 4 867.5 kg-hm > AR E 4 S R AT b DX H i
KN EME—AEEAE ARG SA Y T,  EAh
KOG FP IR AE ]V K R ORI A 7 R
TEEMEM, H, hnss s E A b 57 R 51 5
BRI FARFFE K5 31X K G R = A B,
XA B 32 3 R R 5 R R AT 4 AT
10 A~ FBHCR PR 10 22 BE PR A3 A 45 SR 2 I 3 26 Fil
S MR I AF AR R 25 5, BAAR U8 53 R 05
(43.98% ) , X 5 B s 45 R —a, Fara
el 10 SRR R 3 A E 4, stk R Bit
80. 166% , BLHHIX 3 A~ F A W 274 RAE 10 >R A
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AHOC R B, 45 2 U] 34 0 1 AR DG R 3 43
Sy HTREE L BIAR I 5 [ A T X6 5 R R B
OINTERE . TR R AR AR R R R
AR AN G B A AR B T2 A B A R Dy 2R
A RS RMRE R, AR HIE 32 (R
SRR IR K 9 AR E WAL, B R Rl
87.5% , Wb A A REIE & L, A8 A TEA M IX
Pk, AR KRS, HAEF K E XS B3,
HHLI MBS S BRI IE W B, 5 m ok &=
T R, T L FE A R A R R U A R
FREIE 5 A N AES Rh 5 PR A T oA 45

it

=

AWFFE S AR T W 32 9y KE AT, e
VG S 746 Tl 1 2 25 45 0 T X X 2 4 R A SRR
KRR AT g8 A S VR 5 AR F W0, 48
IS TR E e s 2k, 7 A EE R
AREY Simpson ZHREVETE%L 0. 117 ~0. 683, {6 453K
M BB O ALY Simpson AP HE B K, Ui
Wi PR 1 A8 S 25 S AE R RE e A 4 5 B e, T
HPEAY Simpson Z2 4 PR T8 B/, U W] H AR 57 2% S
TERNRE 3 A0 150 BEAR 5 10 A T B8 PR s S %
JLHIHN 5.24% ~43.28% , HP A 8o A 8k, bk €
B R S S RECR T 30% , ML AR 1 S =
HUKLAE G 2 2 9728 5 REUN T 10% 5 R WA BHE
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BRI R RS A RL 87. 5% A R Bl TR
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