B AL SR FIR 2014 ,15(2) 1405410
Journal of Plant Genetic Resources DOI.10. 13430/j. cnki. jpgr. 2014. 02. 027

AJ
J

R A D i 10 o B e D 23 e A 3 48 28 5

Rad, sty i, B, 53k, TR, THAE, B8R, 4+
P ALY R, A b SR A 7 T 5/ e A R U 5 R A B 5 AR T A 5 100081)

HEXKIAAERTRZHEM TR BERR, REXKLEARAH L E—AAKRIGER ANV ERHAS @,
KR NIR 4 75 ik ) 3T 77 I K MBS FF R AT HR G RAIS I & o0, Wit s R EG R AR 4% e Et 2  F4F
WAL B REMIRAIEM  AFRARN R SR EARERIE, ZREAN, BEORLEREHATAERMARAELSRER
HEEMBFNEZF , EFAFE; RARLZT RN EZH L FMEEA 40.68% ~50.03% F2 13.81% ~21.51% ,-F¥H&EH
45.95% F2 17.82% , B FH 25 A 4. 22% F27.96% ; REVA SR S EQ R4 FHEF Hft > XEERH > b7 &M > BN
HEHAENAR, FAREGEE5MHEATEREEAME(r=-0.825") 5 ERERPERERERETE I E i
£(r=-0.205" r=-0.156") , 5 REGEEMBFEME(r=0.240" ), TRSVIN BT ,4 M RHTHE82.25% 1%
B, oA EEHRAT RART REBAFAEERT,

XER. K2, FORLS T, AT, R BT F AR

Genetic Variation of Protein and Fat Content in Soybean Mini
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Abstract; The soybean is one of main sources of plant protein and fat for human diet. Increasing protein and
fat contents has become an important breeding target in soybean breeding program. In this study, protein and fat con-
tents of 77 soybean mini core gerrmplasms were analyzed using NIR technique. Genetic variation of protein and fat
content and their relationship with main agronomic traits were evaluated. The results were as follows :there was sig-
nificant difference in protein and fat contents among varieties and ecological regions,which explained the abundant
genetic variation of protein and fat contents in the soybean germplasm; protein content ranged from 40. 68% to
50.03% ,with the mean of 45.95% , coefficient of variation was 4.42% ; fat content ranged from 13.81% to
21.51% ,with the mean of 17. 42% |, coefficient of variation was 7. 96% . Protein content showed different trend in
varieties from different ecological area,southern varieties > varieties from Huanghuaihai area > northern varieties >
foreign varieties,and it was reverse for fat content. The protein content was negatively correlated with fat content,
no. of grains per plant, and no. of effective pods per plant(r = -0.825" ,r= -0.205" ,r = —0.156" ) ; while
protein content was positively correlated with height of the lowest pod (7 =0.240 " ). Principal analysis showed that
four factors involving yield structure, quality plant type, and grain weight could explain 82.25% genetic informa-

tion.
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Table 1 Soybean mini core donors from the various regions
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Region Variety number Variety name
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J&h 40. 68% ~50.03% ,F-YI{E K 45.95% ,EFH F
BN 4.42% ; NE Wi & 0948 S 08 R 13.81% ~
21.51% ,F¥ME R 17. 42% A5 S 200 7. 96% 5 2k
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Table 2 Performance of the main agronomic and quality traits of different varieties(2009-2010)

LGN 75 S FHE b2 iE BSRE(% )
Trait Variation range Mean Standard deviation Variance Coefficient of variation
PR (em) Plant height 53.42 ~173.63 102. 19 21.40 458.07 20. 94
JEIEE B (em) Height of lowest pod 10. 69 ~38.22 22.18 6.87 47.18 30.97
F2£95%K No. ofmain stem nodes 12.93 ~22.84 18.87 2.13 4.55 11.30
AR AEHL No. of effective branches 1.79 ~5.55 3.60 0.92 0.85 25. 66
PARRIERL No. of pods per plant 17.72 ~71.73 44. 47 14. 65 214.75 32.96
FARRRIEL No. of grains per plant 34. 14 ~151. 96 84.90 29.61 877.01 34. 88
TR (g) 100-grain weight 8.10 ~26. 86 15.52 4.14 17.11 26. 65

FE R & it (% ) Protein content 40. 68 ~50. 03 45.95 2.03 4.13 4.42
AgWi &1 (% ) Oil content 13. 81 ~21. 51 17.42 1.38 1.89 7.96
FENE B % 8 (% ) Total content of protein and oil  60. 76 ~66. 33 63.37 1.19 1.41 1.87
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Table 3 ANOVA of quality traits in different varieties, duplications and regions
i SR 75 S SR 5 A B ET5 A ¥y - PrsF
Quality trait Variation source af ANOVA SS Mean square
HATAR(%) fnfl Variety 76 1624. 98 21.38 16. 25 < 0.0001
Protein content XL Repeat 2 1.07 0.53 0.11 0. 8973
H X Region 3 58. 80 19. 60 5.61 0.0016
Wi et (% ) Al Varity 76 742.24 9.77 27.97 < 0.0001
Oil content X Repeat 2 0. 65 0.33 0.14 0. 8673
: 751X, Region 3 20.75 6.92 4.10 0. 0095
ERGE AR (%) fnAf Variety 76 542. 65 7.14 10. 48 < 0.0001
Total content of protein and oil T Repeat 2 0.85 0.42 0.27 0.7618
751X, Region 3 9.79 3.26 2.44 0. 0708
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Table 4 Duncan’s multiple range test for quality traits in different varieties

A EEEE(%) i BT S (% ) s FEAREE(%)
Variety Protein content Variety Protein content Variety Protein content
PI594455 50. 03a T 12 47. 08efghijklmnop || 7 951099 45. 11rstuvwxyzabe
BMFBEL 49.92 ab M 3 5 47.03 efghijklmnopq || 7 & 45. 04 stuvwxyzabc
INBEA 49. 68 abc Rl S 47.00 efghijklmnopq || W& 2 5 45. 03 stuvwxyzabc
Kii/NRG 48.96 abed + K 46.95 efghijklmnopqr || KHyE-2 44,77 tuvwxyzabe
ST 48.77 abedef GRRT 46. 81 fghijklmnopqrs || % # 5 44. 65 uvwxyzabe
NET2 48. 65 abedef BAEEQULp he 46. 81 fghijklmnopqrs || #FF G 44. 47 vwxyzabe
B 48. 60 abedef e 04 46.77 fghijklmnopqrs || #% 44. 44 ywxyzabed
DY 5 48.31 bedefg IS YN- Gl 46.70 ghijklmnopqrs || #4475 & 44.29 vwxyzabede
RIS 48.23 bedefg BN A 46. 66 ghijklmnopqrs || PI486355 44.20 wxyzabedef
MRS 48. 23bedefg LT AEE 46. 61 ghijklmnopqrst || 8307-8-1 44. 20wxyzabedef
N H 48. 22bedefg B R 46. 59ghijklmnopqrst || Z¥F - FLH]E= 44. 19wxyzabedef
HENHE N2 48. 21bedefg HET 46. 43 ghijklmnopqrstu|| - 166 44. 05wxyzabcedefg
A 11 48. 14bcdefg 451 46. 09hijklmnopqrestuy| #47F 43. 72xyzabedefg
K# -1 48. 09bedefg Ho65 45. 89 ijklmnopqrstuvd| /)N 43. 68 yzabcdefg
RHT-1 47. 89 bedefg TR 45. 83 jklmnopqresuvv| HH 32 43. 60 zabedefg
Ry SRR L 47. 86 bedefgh BT AT 45. 74 klmnopqrstunw || 7651-1 43.50 abedefg
KRG E 47.76 cdefghi TRyfEk i 5 45. 63 Imnopqresuvw || /N E -1 43.36 bedefgh
JLR 47.70 cdefghij PI593949 45. 58 mnopqrstuvwx || PI594399 43.28 cdefgh
NAsS 47.61 cdefghijk ¥R 8516 45. 48 nopgrstuvwx Zrili 69 43. 13 defgh
K 47. 58 cdefghijk a4y 45. 48 nopqrstuvwx || FEH/NE 42.65 efgh
K#E2 47.48 cdefghijkl JEF] 3 5 45. 47 nopqrstuvwxy || /NE T2 42.56 efgh
Sk 47.46 cdefghijklm || 41l K 45. 44 nopqrstuvwxy || Amsoy 42. 40 efgh

G SANs] 47.39 cdefghijklm || KIEE-1 45.25 opqrstuvwxyza || HFHE1 5 42.28 fgh

S 47.29 cdefghijklmn || /NKE 45.22 pqrstuvwxyza || H# 20 42.01 h
SEH 47.22 cdefghijklmn || PI567479 45.21 pqrstuvwxyzab || Nova 40.68 i

IR 47.13 defghijklmno || F# 18 45.16 qgrstuvwxyzzab
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Means within each column followed by the different and same letter are not significantly and significantly different at the 0. 05 probability level , the same

as below
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Table 5 Duncan’s multiple range test for quality traits in

different regions

K HABREE  JEEE EEAEE(%)

(%) (% Total content of
Region

Protein content Oil content  protein and oil

R X South region 46.97a 16.76 b 63.73 a
BRI IX 46.22 ab  17.28 ab 63.50 a
Huanghuaihai region
4t X North region 45.07 be 17.91 ab 62.98 a
[E 4} Aboard region 44.22 ¢ 18.43 a 62.65 a
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Table 6 Correlation analysis among quality traits and agronomic traits

X [EpA B I 9 1o BE FETE AR
PR EHBEE RS _ _ . _—
100-grain ~ Plant height Height of No. ofmain No. of effect
Trait Protein content  Oil content
weight lowest pod stem nodes ive branches
N8 Wi &% & Oil content -0.825"
ERLEE 100-grain weight -0.168 0.359 ™
FR 7 Plant height 0. 146 -0.342* -0.295*
JIRJEM 2 Height of lowest pod 0.240" -0.345" -0.058 0. 144
FEZE97% No. of main stem nodes -0.031 -0.134 -0. 100 0.509 ** 0.170
BRI No. of effective branches 0. 085 ~0.199 —0.134 0.326 ~0.016 0.366 ™
PAREIEEL No. of pods per plant -0.156" 0.092 ™ -0.223" 0.431™ -0.287" 0. 466 ** 0.401 ™
PARRRIEL No. of grains per plant -0.205™ 0.258 * -0.210 0.392* 0.330 ™ 0.435* 0.358 ™

R ARBIRE 5% 1 1% BHKT

* and ** represent significance at 5% and 1% probability level , respectively
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Table 7 Eigenvalues of the covariance matrix

f’f‘fl BHEI M TR RHrRTR
Eigenvalue Difference  Proportion Cumulative

component

1 2. 8982 0.4126 0.3220 0.3220

2 2. 4856 1.3393 0.2762 0.5982

3 1. 1464 0.2736 0.1274 0. 7256

4 0.87287  0.2463 0.0970 0. 8225

5 0. 6265 0. 1826 0. 0696 0. 8922

6 0. 4439 0. 1008 0. 0493 0.9415

7 0. 3431 0. 1885 0. 0381 0.9796

8 0. 1547 0. 1257 0.0172 0. 9968

9 0. 0289 0. 0032 1
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Table 8 Principal component matrix for the main agronomic and quality traits
F 843 Principal component
PEAR Trait
1 2 3 4
B Plant height 0.18 0.36 0.24 -0.15
JEJERETFE Height of lowest pod -0.18 0.25 0.53 0.26
F 25978 No. of main stem nodes 0.34 0.29 0.43 0.25
AR No. of effective branches 0.32 0. 14 0.33 0.51
PABRIEH No. of pods per plant 0.55 0. 04 -0.16 -0.05
BARRAIEL No. of grains per plant 0.55 -0.01 -0.14 -0.07
BRI T 100-grain weight -0.07 -0.38 0.08 0.73
2 1B & i Protein content -0.23 0.39 -0.48 0.22
B Oil content 0.23 -0.51 0.30 -0.04
SEFRFIA G R R 0 A AR K A b i EREZFEEEEE,
PRt 2 A () 22 S Al i 2 (ELAR 0 % & 2 4[R2
SN UL T A2 AF PR ASON Y 52 e KT ??iﬁﬁiﬂg T B oo PR A B OTL
) A L = 1 5, oM o A, % . KE B A 2 QTL 1] 1
AR, DR 8 P R i 24 B A s AN AR S X RIS QE T AR Y] AEHIERE 200935 (1) :41-47
Fh BRI BOR B | B T ot M S AR AG G (2] BRI R A A X R G A o 2 1 R M G 5
s e . . [J]. KEA,2001,20(4) :280-284
SEPAEN D ENES R BRIIEREL A (3] BEcc, DR, 20N %, 7 ik 5 4 B 5 R E B
AR ~ LB [ RN, BN &R A RIDEIEL 1] RER£,1999,18(3) :183-189
TE&X ’ nuﬁ‘ﬂ’]gf?%%?ﬁﬂz;ﬁ/ uﬁ/ﬂ\:nu}iﬁ‘ ri/{j(E/J [4] Brim C A, Cockerhan C C. Inheritance of quantitative characters
ig?ﬁ jﬁ’f?%ﬁ‘lﬁ{ﬁéi"j{j{%ﬁﬂﬁo in soybeans[ J]. Crop Sci,1961,1:187-190
. \ e S L 2 [5]  ChauhanV S,Singh B B. Genetic analysis of protein and oil pro-
ERr T B TG 2 A B IR Z ] #Y tein in soybean[ J]. Indian J Agr Sei[ J]. 1983 ,53(8) :634-637
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. . o o FRE D). T EROIRR1989,22(6) 124-29
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PR TIFGE , e th 55 e/ FL Al i A A5 B 3 St sobet
4 Nk E JRE S TR AR % ¥ [8]  Weber C R. Interrelation of some agronomic and chemical traits in
o e R E ST AL J3 N : . on o some sl e
— NS N A N A an 1nterspecific cross in so ean rcine max X G. doja N as-
JEEL FRRLE ORI B 1 i MR AR O ka Agr Fr:)r Exp Sta Bull,1y950,347y;767-816 ’
ANGFVEIR K 56 TR VEIR VEAT 35 584545 B 5 45 4 (91 WBFHE,VPRM,VFHFE S KR IR & 5 R
15&7‘J R0 o ij( LT ﬁiﬂ ”jﬁ @’E‘EWT S G SR & TS . BRI A, 1974,
AT DIMEREAS [T i AAe MR A i Btk 1) R 24(2) .81-87
AN o Y e AN Y N =2 N [10] Rk, 2= hE =4, 4. 2002 453 E K 5 ( Glycine max)
SHERIIERGY 5 1 R B R A A T SR R R 86 11 TR 4 RSP BT[0]. H i ¢
552 FRGrATASE A B 5 3 R AT PLUA V4%, 2003 ’4@)%1515@7_14?61
e v - [11]  SRHAN, ISFAR  XIER, . R HR GFPRIER T R
SR T 55 4 TR SRR F SRR ERTIE ). 1 RAOLFIE, 1986 (4) :34-39
. [12] lFWlZe, 84, i de. WKL N UFE K Gy & Al i i 2
4 it Tl it 4 4 B B SR 108 £ 25 SRR DGR [ 1],
KERF,1989,8(1) :11-20
ST TN ¢ =) B i A o i [13] #KH, m84, DR % FIERE T S A B ARE A &
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aaﬂﬁa E'j‘#ﬁfﬁ” e CPEER RIS RO AMB7 (1], AT AL FRE 1998 (3) 113
N1 42% , 78 52 ZHN T7.96% 5 7 B TR BT [16) BRI, A B BRAT I, % e G R IR AR
W D= 21 G s A B RBLAIHTL ] . R A B IERH,2002,3(2) :34-39
PI594455 \2_%>\¢%EZ) INEEL-T R R [17] Chang R Z,Xie H,Qiu L J, et al. Utilization of genetic diversity
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on establishing chinese soybean ( G. max) core collection[ C]//
Beijing : Proceedings of China & International Soybean Conference
& Exhibition 2002 ;21-22
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Bk 1. HORE ki ge [ 0], s E A0 ,2003,36 (12)
1442-1449



	植物遗传2014年第2期_部分179
	植物遗传2014年第2期_部分180
	植物遗传2014年第2期_部分181
	植物遗传2014年第2期_部分182
	植物遗传2014年第2期_部分183
	植物遗传2014年第2期_部分184



