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Correlation analysis between quality and agronomic traits of
mutation soybean irradiated by *°Co-y
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Abstract Taking soybean cultivar Jinda78 and its mutation progeny M5 irradiated by ¢ Coy as materials, coefficient of
variation was utilized for genetic analysis of quality and 11 agronomic traits in mutation progeny. Grey relational analysis
was conducted for correlation between quality and 11 agronomic traits in mutation progeny. SDS-PAGE was used for
analysis of relative contents of B-conglycinin soy protein (7S), glycinin soy protein (11S), and their subunits.
Furthermore, the correlation between protein and oil contents and the relative contents in mutation progeny were
researched. The results showed that: Among the traits, oil and protein displayed the lowest coefficients of variation;
Mainstem thickness, plant height, 100-seed weight and mainstem node number showed lower variation degree; Yield per
plant, mainstem node number, 100-seed weight and mainstem thickness had higher relational degree with the contents of
both protein and oil; The relative content of 7S showed significant and strong negative correlation with the relative
content of 11S. All relative contents of the subunits of 7S and 11S showed significant and strong positive correlation with
their relative contents; The relative content of 7S had positive correlation with both protein and oil contents. The relative
content of 11S had positive correlation with protein content,and negative correlation with oil content. In conclusion, line
14 and 16 of Jinda78 M5 had lower relative contents of the subunits of «'and «. Therefore., these two lines can be used in
special processing and plant breeding for cultivars without g-conglycinin soy protein.
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Table 1 Coefficient of variation and range between quality and agronomic traits

JE K Parents

#5748 J5 18 Mutation progeny

I #F Pk Significance

AR g 5L Z ok /0
Traits T R (?o:l;ficient of 2 t P
Mean -+ SD Mean =+ SD o Range
variation
3o BB 3.340.17 4.3840.68 31.78 1.20~8. 20 —3.723 0.065
Number of valid branch
4k Y 25 BF /em 13.243.95 7.114+0. 25 31.75 4.30~15. 14 2.631 0.119
Height of 1st pod
LRV 8 125.1+14.50 195.54+2. 91 27.49 55.66~300.20  —10.442 0. 009
Seeds per plant
MRk g 22.16+4.15 39.85+1.41 24,95 12.50~59. 72 —10.907 0.008
Yield per plant
/g 52.744+17.93 92.80+2. 87 23.69 36.74~134. 36 —4. 277 0.051
Weight per plant
PARR JERL 56.6+13. 31 83.2844.29 23. 14 28.00~120. 60 —3.514 0.072
Pods per plant
TR 33.646.16 40.524+3.17 B~ 21.80~58. 00 —1.289 0.326
Number of stem pod ’
F25H /cm 0.86+0. 04 1.1140.15 14.13 0.55~1.45 —2.234 0.155
Mainstem thickness
¥k 5/ cm 86.35+5. 63 96.99+1. 40 12.53 75.98~121. 06 —2.628 0.119
Plant height
HARE/g 22.0941.42 22.58+1.82 8.53 19.00~27.15 —0.277 0. 808
100-seed weight
T 22.5+1.77 24.15+2. 33 6.65 21.25~27.20 —0.698 0.557
Number of stem nodes
g 5 & 1/ Y% 20.284+0. 08 20.20£0. 93 3.44 19.17~22.03 0.151 0. 894
Content of fat
EHRSE/% 44.8241.07 43.0440. 74 3.25 40.77~45. 63 4,162 0.053

Content of protein

TE ¢ 5B R0 B T — L REAS A 3 (AR T T — LA 39 18 P<<0. 05 2253 W35 .

Notes: Negative value of # means the average value of the former group was lower than that of the latter group; P<C0. 05 represents

significant difference.
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Table 2 Correlation degree between protein content

and agronomic traits

HEARE &
B DG 6 .
Ptk . ik
Correlation
Trait Rank
degree with

protein content

EZEIEH 0.88 1
Number of mainstem pod

LIRSy 0.68 2
Yield per plant

FZE 0. 65 3
Number of mainstem node

ORI 0. 62 4
100-seed weight

FEM 0.52 5
Mainstem thickness

LI 0.49 6
Height of 1* pod

R & E 0.48 7
Number of valid branch

B 0.46 8
Plant height

LR7E3 14 0.42 9
Pods per plant

PRE 0.36 10
Weight per plant

R R K 0.27 11

Seeds per plant

R3 RZUREEHSENXBKE
Table 3 Correlation degree between oil content

and agronomic traits

a0 &
Fr) G 1 B .
2N o ik
Correlation
Trait Rank
degree with

oil content
JER VA 0.96 1
100-seed weight

FZETTE 0.94 2
Number of mainstem node
LY/ Jiss s 0. 86 3

Yield per plant

F2=H 0.77 4

Mainstem thickness

SEIE R 0.71 5
Height of 1" pod
R & 0.70 6

Number of valid branch

FZETEH 0.63 7

Number of mainstem pod

/=1 0.37 8
Plant height

LR IEHL 0.35 9
Pods per plant

PR 0.30 10
Weight per plant

FLBROBL L 0.24 11

Seeds per plant

TEC R AR ML EE A AU B
MR AR B PR B R R R, I, 2R 9K
Mgk E EENHR AR E.EZEM S MR
I3 73 ) 2 0. 88.,0. 68.,0. 65.,0. 62,0. 52, &K
PR 55 R I ek 0 SCI B R BN EORLE L 2R
TR BRI AU R &
ES' STV IING RV ES0/ NN 8 GR N L
BLEE | EZER SRR R A R S A
IREGSCEE BE 43 0. 96.0. 94.0. 86,0, 77,0. 71,
RN ACT IR v e~ N S N N YA QN o< A
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KGR FURg 107 04 T8 i 2 19 5 R 3R 0T 2 1) 3
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Fig. 1 Electrophoresis bands of 7S and 11S in

lines of mutation progeny
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Table 4 Variation of relative contents of 7S,11S and their subunits in mutation prl

P 25 AL SRR

HREH W S FXAE/ % B/ME/ Y% SFHE D Jr 2 o
Globulin Subunit Max Min Mean Variance Standard Coelficient
deviation of variation

o 13. 37 1.17 6.22 5.51 2.34 37.62

a 20. 06 2.70 6.07 12.23 3.43 56.51

s B 20. 42 1. 34 7.79 18. 66 4,32 55.46

B Total 53. 85 5.21 20.08 4,77 8. 40 41.83

A3 21.12 1. 84 8.92 7.45 5.31 54.74

Acid 27.45 1.35 9.70 26.90 6.50 67.01

11S Basic 18.19 1.44 7.85 28.02 5.35 68.15

LI Total 54.16 8. 00 27. 47 54,38 10. 51 38.26

11S/7S 2.23 0.12 1.05 0. 29 0.53 50. 48

5 FLTRREBREMHEEE 7SS EEMNHE XS
Table 5 Correlation between relative contents of 7S.11S and contents of

protein and oil in mutation progeny

IPSEY
=] Correlation coefficient
Ttem S &= 11S & & LRl A i & &
7S content 11S content Protein content Oil content

7S %1 7S content
11S &4 11S content —0.98™
# | i & & Protein content 0.11 0. 14
HE W5 & & Oil content 0.48 —0.32 —0.43"

W oxx Fon P<<0.01 N, T . Note: ** means extremely significant at P<Z0. 01. The same below.

®6 FERREOR.JEMHEES S ETEEXN S EMHEXESH

Table 6 Correlation between relative contents of subunits of 7S and contents of protein and oil in mutation progeny

A5 2 %1 Correlation coefficient

?je?n o W3 o M. FE Bﬂzjj_t 7S & HHEE N8 5 & &
' subunit a subunit B subunit 7S content Protein content Oil content
o W4
o' subunit
o 3.3 0.23
o subunit
Bk 0.08 0.13
B subunit
7S
7S content 0.42™ 0.62" 0,77
HEHFE —0.07 —0.09 —0.09 0.11
Protein content
e s 5 0.12 0.11 0.17 0.48 —0.43"

Oil content
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Table 7 Correlation between relative contents of subunits of 11S and contents of protein and oil in mutation progeny

X & % Correlation coefficient

i H
Ttem A3 W3 Acid W 3 Basic WV %t 11S & & EHEE e i & &
A3 subunit Acid subunit Basic subunit 11S content Protein content Oil content
A3 VA
A3 subunit
Acid W 3 —0.02
Acid subunit
Basic W 3
, ‘ —0.31" 0. 44"
Basic subunit
11S & &
0.33" 0.83" 0.627

11S content
EHS & 0.03 —0.06 0. 04 0.14
Protein content
JIE i & —0.06 0.01 —0.08 —0.32 —0.43"

Oil content
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