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Phenotype Identification and Cluster Analysis of Soybean in Upper
Latitudes Regions Based on Protein Content and Amino Acid Composition
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Abstract : To identify the phenotypes and to classify the genotypes through genetic diversity, factors and cluster
analysis , the content of protein and 16 amino acids was measured in 240 soybean core collections in upper latitude
regions. The results showed that there were higher genetic variation and diversity for the content of protein and 16 a-
mino acids in 240 soybean core collections. Three common factors were screened for clustering analysis according to
the factor analysis. Seven genetic groups were divided through clustering analysis for 240 soybean core collections.
The sequence for protein content from high to low acted as group 7 > group 6 > group 5 > groups 2 > groups 1 >
groups 3 > group 4. Change trend of 12 amino acids composition was in accordance with protein content. Group 7
and 6 for high protein genetic groups would be used as parent materials for gene polymerization breeding. 24 high
methionine germplasm resources were identified by analysis,including Gongye 04L-141, Longpin 03-311, Proto, He-
longyoutai , Maoyandou , Chasedou , Zihua 2, Dongnong 48. These germplasm resources were the material basis for in-
novation of high methionine germplasm.

Key words : soybean ; protein content;amino acid composition ; genetic diversity ; cluster analysis
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Table 1 The 240 soybean collections and their origins

Origin No.

B R (G )

Germplasm name ( Code )

&4 118

Magnolid (208 ) ,94-12-9(223) 94-15(226) .9748-9750( 187 ) .Beeson ( 188 ) . Boigedulotet geronne(76) ,Cen-

tury(209) .CN 210(115) ,Dawson(79) ,Hack (215) ,Hark (218 ) , Harosoy ( 210 ) , Hitatsa (46 ) , Hodgson ( 138) |
Hodgson-1(139) ,Hodgson 78 (113) \Hoyt(160) .IL1(211) ,Kato(114) ,159-731(86) .L61-1069 (181 ) ,161-
4094 (144) . 161-5047 (145) \L62-17 (189 ) ,162-364 (116) ,162-558 (212) ,162-801 (221) ,162-904 (190) .
L63-1097 (151) ,163-1212 (182) ,163-1397 (117) \1L63-1612 (161) ,164-1061 (162) ,L64-1067 (163 ) ,164-
2139(213) \164-2489(219) .165-1058 (155) \165-1274 (88 ) ,165-237 (203 ) ,L65-34 (191) ,L65-540(192) .
L65-60(204) L65-756(148) \L66-704(87) .166-707 (183) . 166-731(158) . 167-1250(147) .L67-166(152) |
L67-1687(168) ,167-225 (156) ,167-226 (184 ) . 167-234 (185) . 167-3090 ( 153 ) , L67-3388 (186 ) ,1.67-38
(169) .167-971(216) ,168-560(159) ,L68-758(146) .1.69-4265 (220) ,1.69-4266 (89 ) .169-4318 (154 ) ,169-
4428(173) . 169-6095 (193 ) . L70-4112 (174 ) . L70-4136 (194 ) | L71-46 (222)  L72-1138 (175 ) , L72-1140
(157) \L72-1198 (176 ) ,1.72-1241 (118 ) ,L72D-4045 (177 ) .L73-105 (149) ,L73-1543 (150) ,L.73-79 (205) .
181-4075(206) ,1.83-4387(228) ,1.84-337(195) .1.85-144 (196) .190-4711 (197 ) ,LS201 (141) , Maple Amber
(78) Maple Arrow(48) ,Maple Presto(84) ,Maple Ridge (82) ,N02(74) .N09 (109) ,N13(29) ,N20(30) ,N21
(31) N22(32) \N23(33) \N29(34) \N31(35) \N32(36) .N35(37) .N36(38) .N38(39) ,N49(40) N54(41) .
N57(42) \N59(43) \N62(44) .N66(45) Nattawa (47 ) , Nattosan (83 ) ,Nova (178 ) , Proto ( 137 ) ,SS201 ( 164)
$S202(142) \T295H(165) . Vinton(140) . Vinton 81 (166) .Weber(81) . Wilkin(85) #4475 K (136) /K #
5(122) 25K - R (77) LR 166(112)

By XN 65

dbF11(12) JbFE14(18) AbF 9 5 (17) A K2 5(28) AR 01-1234(107) KA 47(64) KA 42(75) FR

46 (101) FRAC44(11) HRA 48(133) MBMG T (217) JFIEFREE(51) .\ F 6 F(58) & F 52(105) . A3202
1667(72) &F24(1) AF252) AF29(130) A F30(20) &+ 35(97) &F37(27) AF39(14) B3
11(68) AW 13(19) A 14(26) AW 17(7) AW 18(16) AW 19(13) B 1 5(69) B 25(24) BRI 27
(8) BBy 29(22) JEyT31(23) BB 35(21) B4 5(6) JBI/NIEE (4) By 44(73) BT 41(167) 2B
ﬁz%u%ﬁﬁﬁ9%uny%ﬁﬁwmﬁ%mumnnwuqﬁ)iﬁmum)Q$uum)h&27
(129) 32t 1 5(90) . Jg il 03-311 (134) TR KT (3) 431 5 (60) M 11(59) M 15(131) . F T

(120) JRZHRE

(50) 242 27(104) 2% 02-339(106) AR 10 5 (15) R 14(9) HAR 15(66) R 15(5) |

R 8 5 (67) JEMA(125) JEEA(49) HE2 5 (124) 5 4E4 5 (91)

HiHb R (198) EKFET(94) |
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20(111) .
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Table 2 Statistical analysis and diversity index of the content of protein andamino acids for 240 soybean collections

62N YH (% ) HRKRIE(% ) R/ME (%) ez (% ) FrifE 2 5 5 Z A ZREMEIRE
Trait Mean Max. Min. Range s (%)CV | RN R EESn
HA 42.61 51.27 34.12 17.15 2.00 4.70 2.04 1.91
HAEMR 0.58 0.77 0.45 0.32 0.06 10.05 2.09 1.96
KREHR 4.94 5.86 1.74 4.12 0.33 6.65 2.07 1.92
INETR 1.62 1.88 1.19 0.69 0.09 5.45 2.01 1.85
22 7R 2.13 2.59 1.73 0.86 0.13 6.15 2.06 1.91
BEIR 8.43 9.86 6.98 2.88 0.47 5.55 2.02 1.94
HER 1.80 2.22 1.52 0.70 0.10 5.47 2.03 1.89
N2 R 1.75 2.16 1.47 0.69 0.11 6.08 2.06 2.01
EITERNA 2.22 2.83 1.77 1.06 0.15 6.56 2.09 1.98
SRR 1.93 2.29 1.61 0.68 0.11 5.88 2.12 2.08
SEER 3.21 3.70 2.69 1.01 0.16 4.92 2.16 2.06
iz =R 1.58 1.96 1.36 0.60 0.09 5.93 2.06 1.95
RNER 2.10 2.71 1.72 0.99 0.13 6.30 2.04 1.84
4 E R 1.54 2.04 1.27 0.77 0.14 9.30 2.21 2.05
AR 2.98 3.59 2.41 1.18 0.19 6.35 2.18 2.04
K2R 3.68 4.90 2.19 2.71 0.61 16.52 2.23 2.13
IR 2.74 4.26 1.25 3.01 0.39 14.25 2.17 2.08

B TEYIE 42.61% /247, B AR R Ak, (H [
P AR T ER 1 3L AR PR B e, R I IR
FRR S B T S DR R A R R DR R A X A
%o FE IR 1R 04 382 4% 22 4 00 & 1 1 A1 A
J5T, [ PN A BT Y 35t A% 22 A 48 B I R 2. 10 F
1. 98, FHA [ N Fb Joi B 1 S S SE R 41 oy it AL AR S o
FH&E.
2.2 BEMERHEFSHF

YRR KGRI 17 A4 S SR A (BT
T T, e/ N IEE R T 145358 3 ANAE T,
FRTTHRRIL 84.35% , &5 M KR IE A ek J5 i) A
FHIEE S B TTHRR L2 3, 4 1 7 1% 5T ik
Rk 53.96% LT FARA R REMEE ., 5
1 ARTHREER(X3) AEMR(X6), HAMR
(X7) AR (X8) SR (X11) BFRRIE ] K,
AR EEIR N T, H2 ARTFHERAR(X2) 4
HIR(X5) FEE MR (X10) HZEB (X14) #i& R
(X15) HKEZ R (X16) BYFRAE ) HE 3K, AT FR R b i
RIMRHE T, 53 ANHETFTHEA(XD) BREIE ) i
KOATFAEAR T, 8 1A FEBR, 5K
LA AEAR HER WA e MRS,
552 INPRFEAR, BT SRR | S 5e R 2
G RAIR T MR, 53 AEFE, FHF

R3 HONAEMREASERSERASNEFIH
Table 3 Result of factor analysis in the content of protein

and amino acids for 240 soybean collections

TR A7 1 72 K3
Trait code Factor 1 Factor 2 Factor3
X1 0.12 -0.18 0.67
X2 0.04 0.40 -0.24
X3 0.31 0.08 -0.15
X4 0.28 0.17 -0.23
X5 0.23 0.33 -0.02
X6 0.31 -0.02 0.11
X7 0.31 0.01 -0.06
X8 0.30 0.04 -0.24
X9 0.29 0.13 0.26
X10 0.22 -0.33 -0.05
X11 0.31 -0.11 -0.10
X12 0.27 -0.07 -0.11
X13 0.21 -0.05 0.22
X14 0.09 0.44 0.14
X15 0.19 -0.37 -0.21
X16 0.22 -0.34 0.02
X17 0.19 0.26 0.38
FRHE(E 9.17 3.85 1.32
TR (% ) 53.96 22.64 7.74
FHTTIRE (%) 53.96 76. 60 84.35
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Fig.1 The cluster dendrogram of 240 soybean collections
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Table 4 Results of classification of phenotype and genotype for protein content in 240 soybean collections

Jep¥ EHEE(%) bR FEA %L o B S R T
Group Protein content s No. High content of methionine germplasm
Wi 46.01 a A 0.31 15 2B 04L-141(99) (Bl 03-311(134)
44.83 b B 0.23 17 Proto(137)
\% 43.76 ¢ C 0.28 43 AR (95) FHRE (121) ZS0E (123) (482 5 (124) KA 48(133) /)
RIRE T (132)
II 42.63dD 0.34 66 HH57(96) B4 35(98) \L72-1241(118) F:4475 K (136)  Harosoy(210) 2%
B} 5056 (135)
I 41.50 e E 0.32 60 e 15(131) FEM20(111) 3R 166(112) BRI 2 5 (122)
I 40.37 f F 0.25 22 M4k 2 5 (126) Hodgson(138) \162-364(116)
v 39.16 g G 0.40 10 A 03-5570(128) T H 35(172)
. ‘A 9.25r PES
3 -l:‘_.l- uf. 8.251 LESE|
o JEBEN
. N T - e 7.25¢ HEEV
REHEAFEREER M FIEIRZ —, 572 .| = KUV
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