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The Selection Effect and Germplasm Innovation for High Protein
Content on EMS Mutated Zp661 Progenies
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Abstract: Soybean is an important source of vegetable protein, and innovation of high-protein soybean
germplasm becomes of importance in breeding for elite soybean varieties and exploring the underlying
mechanism.In order to obtain the high-protein soybean germplasm resources, the protein content of EMS
mutagenized "Zp661” M, population were measured following the NIR ( Near-Infrared Reflectance ) method,
and the subsets of selected offspring lines were further investigated. The results showed that the protein content
of 1971 M, seeds ranged from 34.96% to 50.16% with an average of 42.97%, being 5.11% higher than wild
type ( 40.88% ) .The protein content in 17.65% of tested M, samples was higher than 45%.The mutants with
high protein content showed a constant reduction in offspring lines in each of generations, whereas an increasing
protein content was also observed in offspring lines of M, mutants with low-protein content.Notably, we identified

nine high protein M, homozygous mutants ( m/-m9 ) with a mean of 48.17%, which were 16.94% higher than
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wild type (41.19% ) , with an increased 7.23% genetic gain.The mutants m/ to m7 were derived from sergeants

of the M, high-protein content mutant 20722 ( 47.21% ), while m8 and m9 were derived from the M, low protein

content mutant 3442 ( 38.51% ) .Furthermore, that protein content in m2, m4 and m5 was found to be significantly

positively correlated with 100-seed weight and single plant seed yield.Thus, the findings implied no negative

correlation between protein content and yield production in some of mutants, and these germplasm resources

might become valuable in future breeding for soybean varieties with simultaneous high-yield and high-quality.

Key words: soybean; protein content; EMS; genetic variation
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Table 1 Protein content variation and genetic gain of 3 derivative germplasm lines for high protein in different generations

ARG AR H A BT (%)

ARk Protein content of mutants in different generations s (% )
Name Genetic gain
M, M, M, M M, M,
18734 48.40 4246 +1.93 46.35+0.62 43.68 +1.48 4479 +1.27 42.59+2.65 -12
20722 47.21 4553 £0.78 46.69 +1.53 45.44 +3.37 46.37+1.34 46.50 +2.47 -1.5
3442 38.51 4405+ 1.64 - 47.68 + 1.44 47.03 +2.78 47.00 +2.06 22.1
Zp661 ( CK ) 40.88 40.93 +0.11 40.34+0.10 39.75+0.13 42.10+0.05 41.19+0.06 -
BAERTVHME = SD; - Fdliik
Values are means + SD, -: Missing data
| ! |
4721%| 20722 38.51% M,
46.14% |£ O 4554% M,
| |
| | e
47.41%[] [l [} M,
47. 34% O [0 4950% M
46.66% I:I O O O O O 0O [148.74% M,
47.84%[ml] [m9]49.25%M,
Genetic -1 1% 2% 0% 3% 3% 1% 28% 28%
g n A EL
- EEAERRE R
Pl (RSB 4 D$ﬁ [ IMutants Wlth stable high
Missing data Idividual
protein content
B4 SEASERTEHRITER
Fig.4 Pedigree of high protein content mutants
24 SEAMREZRZHRBEXMESN FHXAE . m2 md FlmS EABE S AR ERL R

PE— A v S AR BAY EE F BOE EEA E R
PR T AR AT (3 2), o m1 .m4 . m6 (2K
TS B AR 7 2 B AR OGP AN 3%, LA 6 43 o it
P& g UG, A MR s S AR G

X2 BEARTHAEARSESHMREERNBEXESN

F IR, [ m2 i 5 bk e \ﬁa‘ﬁléﬁﬁ CEEET
W FIEMK, LRSS

REE

YA, JE g N Tk nT LA

T AR 5 3% 1 5 7 Z IR SRAR DG o i AR
5 A Aok, AT maE H R e LR

Table 2 Correlation coefficient between protein content and other agronomic characters in high protein mutants

FRAR S ERLE LERYS Ay K BRGTEL T
Mutant Oil content 100-grain weight Seed weight per plant Plant height Effective branch number ~ No.of stem node
ml -0.82 0.19 0.19 -0.43 0.06 -0.29
m2 -0.84 0.86" -0.13 0.92 0.88%* 0.93"
m3 -0.96 -0.33 0.05 -0.77 -0.79 -0.41
m4 -0.132 0.727 0.276 -0.112 -0.709 0.671
m5 -0.95" 091" 0.4 0.33 0.7 0.66
mé -0.13 -0.15 -0.05 0.08 0.44 -0.5
m7 -0.89" -0.05 -0.17 -0.7 0.71 -0.31
ms -0.83" -0.28 -0.05 -0.43 -0.28 0

m9 -0.78" -0.26 -0.22 0.57 -0.21 0.09

*: P<0.05, **: P<0.01
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