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Characterization of the Genetic Basis of Main Agronomic Traits in Soybean
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Abstract: In order to determine the main factors affecting soybean yield, two soybean genotypes, Jidou 12 (high protein con-
tent) and Ji nfS8 (high oil content) , and their 175 F,,,, recombinant inbred lines ( RILs) were evaluated for the inheritance
and correlation among 12 main agronomic traits. The results indicated that the parents significantly differed in plant height,
node number, branch number, grain yield, oil content, protein content and seed weight per plant. Among RILs, 12 agronomic
traits showed typical properties as quantitative traits with high heritability , and the h; of plant height was the highest as 0. 98,
while the k) of stem dry weight was the lowest as 0. 63. Except for three traits (protein, oil content and 100-seed weight) , the
other nine traits significantly positively correlated to each other with the correlation efficiency ranged from 0. 30 ~0. 90. Pro-
tein content significantly negatively correlated to 6 traits, but significantly positively correlated to 100-seed weight. The traits
successively correlated to grain yield were: seed number > pod number > leaf dry weight > plant height > branch number > leaf
number > stem dry weight and node number > 100-seed weight > protein content > oil content. Further analysis using 19 lines
with the highest yield found that nine tested agronomic traits inherited from Jidou 12, but plant height and node number were
improved by Ji nf58, suggesting that there were potentials to increase yield by integrating excellent characteristics from differ-
ent varieties. The results could provide a theoretical basis for breeding high yield and high quality soybean cultivars.
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F1 EXBFERZERERIN
Table 1 Analysis of the main agronomic traits between parents
Heak B2 12 Jidou 12 %L nf58 Ji nf58
- RAM RUME PBIL bEEE RKE ROME PEI bR,
Max. Min. Mean SE Max. Min. Mean SE
H 239 113 187 13.07 256 106 170. 63 18.54 ns
Seed number
. ﬁi 52.11 22.24 39.81 3.02 36. 09 11.39 26. 19 3.17
Grain yield
PO =N
ﬁE H 47.76 42.13 44.32 0.73 43.27 37.53 40. 11 0. 64
Protein content
sth LN\ A L
@J}H = 20. 18 17. 31 18.92 0.32 23.4 18.49 21. 68 0. 47
Oil content
I y
1“}#%( 90 26 48.33 8.69 144 12 54.33 14.7 ns
Leaf number
EETH 20 12 16. 67 0.78 23 17 20. 11 0.7
Node number
yA H
B 5 3 3.89 0.26 5 1 3.33 0.5 ns
Branch number
H%ﬁ_ 73 47 61.44 3.18 115 83 97. 89 3.45
Plant height
It
+q:i 28.8 8.25 14. 69 1.9 13.26 7.9 10. 74 0.8 ns
Leaf dry weight
. ETE . 87.3 23.9 44. 48 6.32 49.8 23.8 34.51 2.96 ns
Stem dry weight
SR 114 54 89.38 6.37 104 47 71.88 7.96 ns
Pod number
FORL R 24. 16 19. 35 21.23 0.54 18. 14 10. 26 15.17 0.79

100-seed weight

CR T AR FORIET 12 FIFL nf58 1E 5% Al 1% K LRIZES BN, “ns" TR EFAEE

*and "

ence.
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T 9.33 ~108. 11, £ Mtk i B 47 78 W 5 i e
AT LG, RIL FF A 1 e J32 701 i 85 4 Xt {1 329 A %o
BN, RIESAS 5, R 12 MR ZER RN
A RO PR ERAE . EAD, 25 TR 38 1% R 35 40
gy, Hrh 22T s G R AL, U 0. 63, KW %2
IR BESEM B s bk e 5 A% e de i, O 0. 98, R BIIX
SEPRIR A AL R 2 R A/, W] DL
FHZREARIEA T s A bR ic e LT 5T .
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KGR (E3) BRER GRS EMERES, HE
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indicate the significant differences between Jidou 12 and Ji nf58 at 5% and 1% level respectively, ‘ns’ indicates no significant differ-
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Table 2 Genetic analysis of the RIL population
RN R /M SFEH D V% 33 P BZ LR
Trait Max. Min. Mean Kurt Skew h2
. L 242. 67 59. 11 135. 67 38.26 28 0.01 0.37 0. 81
Seed number
JER AR
26. 12.7 19.27 2. 1 -0.1 .21 . 67
100-seed weight 6. 83 8 9 58 3 0.16 0 0.6
R 52.55 8.28 26.25 8.37 32 0.13 0.39 0.72
Pod number
ﬁi 174.50 28.22 65.97 20. 00 30 4.55 1.34 0. 81
Grain yield
- O =N
ﬁl Feri 46.55 38. 46 42.94 1. 69 4 -0.49 -0.14 0.89
Protein content
{H.]ﬁag 22.84 17. 10 19. 86 1.03 5 -0.24 -0.01 0.91
Oil content
1‘5}%,3{ 124.78 32.56 76. 50 21. 84 29 -0.73 -0.19 0.98
Plant height
EEWH . 25.11 10. 00 17.92 3.37 19 -0.26 -0.38 0.92
Node number on main stem
e
++i 24.35 2.95 13.27 4.48 34 -0.38 -0.10 0.87
Leaf dry weight
. ETE . 74. 89 16. 98 40. 47 8.96 22 0.87 0.21 0. 63
Stem dry weight
P
I 108. 11 9.33 46. 28 21.22 46 0.05 0.52 0. 86
Leaf number
AN =% 5
R 6.56 0.22 3.42 1.28 37 -0.16 0. 09 0. 84
Branch number
%3 RIL B#EEEZRZMEREEKES
Table 3 Correlation analysis between the major agronomic traits in RIL population
FEIR R PRI E314 R EASE WadE M IR TR ZETE MRS AR
i Seed 100-seed Pod Grain Protein 0il Plant Node Leaf dry  Stem dry Leaf Branch
Trait . . . . .
number weight number yield content content height number weight weight number  number
L .
Seed number 100
AL M.
100-seed weight 01 100
“% 50,10 ns 00 *
Pod number 0.82 0-10ms 100
Seed yield 0.90 0.52 0.75 1.00
L'NE‘
E,EHE -0.41* " 0.37""*-0.29"*"-0.17" L.00* ™™
Protein content
PyAw SEX
{Fhﬁa}_ 0.29*"*-0.29""* 0.19" 0.10ns -0.80"*" 1.00" "~
Oil content
3= o . . . -
. 0.52 0.45 0.33 0.64 -0.08ns  0.0lms  1.00
Plant height
T
EETH 0.48*** 0.38"** 0.30"*" 0.57***-0.12ns  0.05ns 0.90%** 1.00* "~
Node number
It
1—$§ 0.53*** 0.47°** 0.39*** 0.66**“-0.04ns -0.07ns 0.80%** 0.74*** 1.00***
Leaf dry weight
. 0.54 0.27 0.37 0.57 -0.14ns  0.09ns  0.62 0.57 0.75 1.00
Stem dry weight
-
1‘)%“4}5( 0.56"** 0.26"** 0.45*** 0.59***-0.20* " 0.06ns 0.63*** 0.62*** 0.71*"* 0.54"** 1.00***
Leaf number
.
S 0.63*** 0.18" 0.53*** 0.61"**-0.30"*" 0.16" 0.58*** 0.60""* 0.65"** 0.49*** 0.75*** 1.00***

Branch number

VTR A RIFR AR Z T 5%, 1% 0. 1% KF LRI, “ns” FOR AR

s anc

indicate the significant difference correlation among different traits at 5% , 1% and 0. 1% level respectively, ‘ns’ indicates no correlation.
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Fig. 1

Characteristics of high yield family in the RIL group
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