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Abstract . It is a basic work to explore the genetic variability and selection potential of protein and fat content existed in soy-
bean germplasm for the improvement of the two components. In the present study, total 768 accessions, including 138 wild
entries ( Glycine soja Sieb. et Zucc. ) ,408 cultivated landraces ( Glycine max(L. ) Merr. )and 145 released domestic culti-
vars sampled from various eco-regions as a representative in China,along with 77 released foreign cultivars , were tested for
their protein and fat content by using Kjeltec and Soxtec technique in order to characterize the genetic variability of protein
and fat content in respective kinds of germplasm. The data obtained were analyzed with the software of SAS 9.0 and SPSS
13.0. The results obtaind under the environmental conditions in Nanjing showed that the range of protein content,fat content
and total of both in wild soybean were 39.2-54.2%,7.5-17.5% ,47.3-64. 6% ,those in cultivated landraces 38. 8-51.5%,
11.5-22.5%,55.6-69. 0% ,those in released domestic cultivars 41.7-49.4%,12.9-22.9%,55. 6- 68. 6%, respectively. The
increase of fat content and protein plus fat content after domestication and the decrease of protein content as well as its range
implied that the improvement of fat content happened during the artificial improvement process. There existed large amount

of genetic variation of protein content,fat content and total of both contents in various eco-regions in different kinds of mate-
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rials,, with elite accessions in each eco-regions,but the variation was not large enough among eco- region means. No signifi-

cant correlation between the three contents and the original latitude of the materials was found in wild accessions, while sig-

nificant positive correlation between fat content and latitude existed in cultivated landraces and released cultivars and signif-

icant negative correlation between protein content and latitude was found only in released cultivars. There was no significant

correlation between protein content and fat content in wild soybeans, but significant negative correlation between the two con-

tents found in cultivated land races and released cultivars. The reason for this kind of change should be the differential artifi-

cial selection among the eco- regions.

Key words; Wild soybean( Glycine soja Sieb. et Zucc. ) ; Cultivated soybean( Glycine max(L. ) Merr. ) ;Protein content; Fat

content ; Genetic variability ; Eco- region
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Table 1  Frequency distribution and statistical analysis of protein content in soybean germplasm/%
PR HEEX 2R Class limit 251 B
Xf X CV%
Material Eco-region  38-40 40-42 42-44 44-46 46-48 48-50 50-52 52-54 54-56 Range
1 1 4 5 17 4 1 37 39.3-50.2 45.0 5.42
LS I 1 6 13 13 3 42 39.2-49.6 44.3 5.59
Wild I} 1 2 3 1 1 12 43.8-54.2 48.8 5.44
soybean v 2 5 16 4 31 40.7-50.7 46.6 4.88
\ 2 6 3 1 16 41.0-48.5 44.8 4.84
> 2 14 25 43 33 13 7 1 138 39.2-54.2 46.0 5.23
| 5 13 26 5 5 1 55 40.9-50.3 44.7 4.60
I 3 14 24 25 22 9 97 39.1-49.4 44.6 5.60
oy Il| 1 1 9 31 20 5 1 68 39.8-50.1 45.7 4.50
Landrace v 1 6 22 34 25 8 2 98 39.5-51.0 45.3 5.13
AY 3 10 10 5 3 1 32 40.8-50.6 44.9 5.55
A\l 1 10 8 20 12 6 1 58 38.8-51.5 44.8 5.99
> 6 39 86 146 89 36 6 408 38.8-51.5 45.0 5.25
| 1 7 11 10 5 34 38.6-47.7 43.7 4.81
= I 6 14 26 27 6 2 81 39.3-49.0 43.5 5.06
Released i} 1 6 7 4 18 43.6-49.4 46.3 3.89
cultivar v 1 1 5 3 11 41.7-48.8 45.2 4.78
Vv 1 1 44.3
> 7 22 39 49 21 7 145 41.7-49.4 44.6 4.64
5|4t Abroad 15 29 19 8 4 2 71 36.9-49.2 41.9 5.73

L6 —RFE RS 1 B0 —AE Z G ARG I R i R ARG IV 2 AFEE M AESX; VPR 2

FEREAERNKG VAR 22 ERGAERKX ., WXL AR ., T,

I :Northern single cropping, spring planting eco-region; [l : Huanghuaihai double cropping, spring and summer planting eco- region; Ill : Middle and

lower Changjiang valley double cropping, spring and summer planting eco-region; [V : Central south multiple cropping, spring,summer and autumn planting

eco-region; V :Southwest plateau double cropping ,spring and summer planting eco-region; VI : South China tropical multiple cropping , all season planting

eco-region. No wild soybean existed in Eco-region VII. The same is true for later tables.
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Table 2 Frequency distribution and statistical analysis of fat content in soybean germplasm/%

AR AKX AR Class limit gl -

xf X CV%

Material ~ Eco-region 6.8  8-10 10-12 12-14 14-16 16-18 18-20 20-22 22-24 Range
L 1 4 18 8 5 2 37 7.5-15.9 10.2 20.54
Wild I 5 20 12 4 1 42 9.3-17.0 12.0 13.92
soybean I 1 5 1 12 9.9-15.5 12.1 13.98
\% 4 13 9 4 1 31 7.6-15.9 10.4 19.99
Vv 1 8 3 1 16 7.9-17.5 10.8 24.37
> 9 45 45 28 9 2 138 7.5-17.5 11.1 18.56
o7 1 1 1 7 14 18 12 2 55 11.5-22.5 18.2 13.19
Landrace I 6 18 35 30 7 97 13.0-22.4 17.3 11.79
Il| 1 10 33 22 2 68 12.7-21.0 17.5 9.16
v 8 30 42 17 1 98 13.0-20.4 16.5 9.92
Vv 1 9 15 6 1 32 13.9-20.6 16.7 9.52
A 3 21 25 7 1 1 58 12.8-22.4 16.5 11.12
Y 1 20 95 164 100 24 4 408 11.5-22.5 17.2 10.79
B | 2 9 18 5 34 16.6-22.7 20.6 7.28
Released I 1 5 14 27 27 7 81 12.9-22.9 19.3 10. 88
cultivar il| 8 8 2 18 16.6-20.4 18.3 6.56
v 1 4 5 1 11 15.7-22.8 18.1 10.18

v 1 1

> 1 6 28 49 48 13 145 12.9-22.9 19.1 8.73
5|1} Abroad 1 10 11 35 20 77 15.2-22.9 20.6 9.22

#3 RERHERS S RREOMT S50

Table 3  Frequency distribution and statistical analysis of total content of protein and fat in soybean germplasm/%

BRI AR ZHBR Class limit AR —
xf X CV%
Material ~ Eco-region  45-48  48-51  51-54 54-57 57-60 60-63  63-66  66-69 Range
W b I 1 2 10 16 4 1 2 36 47.3-64.3  55.2  6.16
Wwild I 2 4 21 11 4 42 50.1-63.0 56.2  5.11
soybean | 5 3 4 12 57.0-64.6  60.9  4.23
v 2 3 11 6 1 32 49.3-63.1 57.0  5.63
A% 1 7 2 4 2 16 50.3-63.2  55.6  6.78
> 1 7 24 50 33 16 7 138 47.3-64.6 57.0 5.58
7 A I 10 16 21 8 55 57.1-68.3  62.9  4.29
Landrace 1l 5 17 42 27 6 97 55.9-68.6  61.9  4.37
il| 6 25 29 8 68 57.6-68.4  63.2 3.6l
v 3 23 42 27 3 98 55.8-69.0  61.8  4.00
v 1 5 14 10 2 32 56.6-66.7  61.6  4.37
Vi 5 12 23 16 2 58 55.6-67.3  61.3  4.45
> 14 73 162 130 29 408  55.6-69.0 62.1  4.25
H L I 9 18 5 32 60.2-67.4  64.0  2.97
Released 1l 1 7 35 31 8 82 56.6-68.6  62.9  4.57
cultivar I 5 9 5 19 61.3-68.2  64.8  3.98
\% 6 1 11 60.1-66.6  63.3  5.07
A 1 1
3 1 7 53 65 19 145 56.6-68.6  63.7  4.15

AME Abroad 1 3 40 33 71 56.3-65.5 62.7 2.71
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Table 4  Correlation analysis related with protein and fat content

AL o E2H S S Vo) g
MR Trait
Material Latitude ~ Protein Fat
WL Fip M) Protein -0.181 0.019
Wild g Fat -0.025
soybean S E R PR -0.157  0.791**  0.627**
Hu T A & i Protein -0.059 -0.245**
Landrace JHAE Fat 0.289 **
e E R PP 0.161  0.704** 0.518**

LA 1R Protein -0.265*" -0.431*"
Released WhIE Fat 0.366 "
cultivar ENg MR PR 0.065 0.596** 0.473**

TFIRMREE (P < 0.05) ;" FoRMAMBE (P < 0.01),
CHRE VU B A=A 25.60°N ~48. 81°N, 4k 5 Fh 18.25°N ~58.63°N,,

* denotes significant at P < 0. 05; ** denotes significant at P <
0. 01. The range of latitude are 25.60°N-48. 81°N for wild soybean and
18.25°N-58.63°N for landrace and released cultivar. PF = Total content

of protein and fat.

2.3.2 ZamAEAEEASENMAL WEAM.
AR & B AYAOCHE IR I (R 4) BB H B AR &
(A 7R B AR TR TG R 3 B A OGP, b AR A
Wl R ARG (r= -0.245)  7EF WL ah Flvrb G
RFEFET R (r=-0.431) X Al g2 AT EE R
MAE & | A W s (BFAE 11 1%, 5 b A
17.2% , G Wumfh 19. 1% ) , 330 7 8 B & T %
(25 R (B 2R 51 46. 0% ,Hb )7 A 45. 0% , 75 B
44.6%) .

3 e
3.1 XTAEEARSEMHESENEATRE
S AT

WFFE R B4 1 45 2% A 2 X A S 1 B A AR
SR S SR H T R R RS A, U R
YU o R B (4] A 1 5, KR S
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PePRfdiah s & A BIAR RS v e WP A RO Fh AR
AINAREN L ~3 g, DR A ~6 g, FRIIAT9 ¢,
RO AT AE RAh R/ H B o SR S o
WEMR, AR RBARMK (r=0.147,r=0.128),
5 e S O, M R LR (=
0.731) o PRI Al A AE 38 R Bh 1 ) 2 7 o 7 o ] et
EE I T AR
3.2 XTAREIHEREERSE.HESEME
fEESENEEAER

RGN IR 22 [ 025 A 25 DXt 5t Bl 2 1 S A
R B AR S A AR R AR A, A8 S Y /N
IR A B S RN R SR A R
RPN LN FRAERECC R i o I Al L6728
SRR ER 75 AR B EFE A A0, T S
il R ELE R AR OGN AT 5% o (EE AU
A AP 5T SRR B S AR S R S 2P
/0 T A R SRR R I A S R 4k
e R (12.9% ~22.9% ) P {EA E T BROLARA
fem o UK AR 1 XS & i p
R, TR RO S R AR 5 DU K B
P 0 2R 2R e S A AR B T
T AR 2, T 1 1 7 Bl A R B HE 7 5
A5 3 XN TR 2207 1) PR AN RS T 453
DA 5 b 5 A A 5 A R R A S
o DX TE] AR ARLE it 5 2t -t B DX 4 ol 58 A 5%
)
3.3 XTEAR.HESESkREMGERXE

MmBEE RN

A S AR R R SRR i FE AT R A
X G T CH ! RS — S NG A i R VR
L EANSCARA 3, AWE ST 7E 4z [ AN ] 43 B2 1B
A SR G A ALY AR S, A% Y
AR A B G & = BT A B, AR T &
FE| AN A P S ) S A g o Jo X Bl i i DX

B SYIMEE N TR VEHT T 222 1 A SG
KeFo KBRS H R i SRR R T XS
REA A KRB AR BUSE . 4558 Bow, B
A SR 5 AR R AR AR B T R R S
JIE SRS i 3 (15 S IS ie— S0 A
i 2 B T OC 3 AN TR T o i (58K
BRI R—B0 o B, XFHISE R R YIS
NTEFERILEIR o o A8 DX 2 A X B A o3 26
J3E 3t DXATS SR AT e £ 1 ol R 3 32 M X ATS SR AT s i

FEFRB 2 g T, 7 R 5 X [ T L
A s A A, AE IV DX R & N 22.8% ,
AT TR ID DXARML o PRI AT L 00 i oA 2
DX AR 4 4 ) AR 25 TR 7O AR S M R A R B
SR, AR TR 5, 25 A B X — 5, 18
A B2 V% T T AR — L X ST A TR

4 Hig

FERE 5 A — B A WA AR U & T
B o AR B A AR R 40 0 39. 2% ~54.2% |
7.5% ~17.5% Fl 47. 3% ~ 64. 6% , Hi 77 & Fh
38.8% ~51.5% . 11. 5% ~22. 5% #1 55. 6% ~
69.0% ,[ENE AL FP 41. 7% ~49.4% 12.9% ~
22.9% F1155.6% ~68.6% , 515 G Ik Ak ks T If
2 N T H I iig & = IS A S A KR,
T2 P57 a1 X8 5 RN A2 S B A sl /), 136 A
N TG FEAETMAR B ekt . =AMt R
TESEBX NI R R P 2 RIFAKR,
HEEXBARRESR, WETEARST®E JHES
SRR AR S i M B R R A G Ak B
o7 SRR RTE B Fh BT AE i S b L B
FEEAR DG B A PR 0T A b A A
WEE A B A HARIRAE T E A & & Mg
) TCAR DG, T Ak 355 524 J7 ot R B Bt A AR I
BT UG 5 T B A AR O A L DR AE T b X[ 7l
fE S N TR 2R
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