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Perform Stability of Linolenic Acid Content of Soybean Recombinant
Intercross Line Evaluated by GGE Biplot
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Abstract ; Linolenic acid (LN ) in soybean seed mainly contributes to the undesirable odors and flavors commonly associated
with poor oil quality. The aim of this study was to evaluate perform stability of a recombinant intercross line( RIL) derived from
‘Hefeng 25° and ‘ Dongnong L-5’. Location attributed higher proportion of the variation in the data(35% ) ,while genotype
contributed to 60% of total variation. Genotype X location interaction contributed only 5% of total variation. We could identify
superior genotype for LN content via GGE biplot graphical approach effectively. Tested locations were highly correlated.
 Which-won-where’ study partitioned the tested locations into three environments, the result showed that P63 and P25 were
super genotypes for Harbin in 2007 and 2008 ,and Harbin in 2009, respectively.
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Soybean was a important oil crop,and production consuming and labor intensive.

of which accounted for approximately 195 million met-
ric ton of oilseed annually'''. This represents almost
60% of the total oilseed production in the world. Soy-
bean oil is used in a wide array of edible and industrial
oil applications such as cooking oil, margarine, lubri-
cants,inks and biodiesel fuel. A typical oil concentra-
tion in soybean is 20% of seed dry weight and its qual-
ity is determined by fatty acid composition. There are
five predominant fatty acids, including palmitic, stear-
ic, oleic, linoleic and linolenic acids "I Linolenic
acids (LN ) was accounted for the undesirable odors
and shorter self life associated with poor oil quali-
ty'**). Traditional soybean improvement has relied on
phenotypic selection of populations from crosses be-
tween commercial cultivars or experimental lines'**'.
Selections for soybean cultivars with reasonable and
stable LN content required evaluation in multiple envi-
ronments over several years,which was expensive , time-
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GGE biplot offered a faster and more accurate approach
to breeding, biplot analysis could identify ¢ which-won-
where’ besides identifying different GGE biplot analy-
sis has been used to analyze perform of many crop
across multi-environments including to date , GGE anal-
ysis still wasn’t used to analyze fatty acid of recombi-
nant intercross line (RIL).

In this study,we analyzed the LN performance of a RIL
population derived from a cross between ‘Hefeng 25’
and ‘Dongnong L.-5° using GGE biplot.

1 Material and methods

1.1 Plant materials
The mapping population of 125 Fs ., ,F; ¢ and F;
RILs derived from the cross between ‘Hefeng 25 and
‘Dongnong L-5 through single-seed-descent.
1.2 Field design and evaluation of linolenic acid
One hundred and twenty-five RIL and parents
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were grown in a randomized complete block design at
Harbin during 2007 ,2008 and 2009 in two row plots.
The rows were 3 m long,90 c¢m apart and there was a
space of about 6 ¢cm between two plants in a row. lino-
lenic acid of 125 RlLs were extracted and determined
by gas chromatograph analysis'"'.
1.3 Data analysis

All analysis was conducted through GGE biplot'"’.

2 Results and analysis

2.1 Genetic parameter analysis

Phenotypic values of linolenic acid content of 125
recombinant intercross lines across 3 environments were
showed in Table 1. Difference of linolenic acid content

Table 1 Statistical analysis of linolenic acid content of RIL at different environments
Parents Recombinant intercross line
Environments
Hefeng 25 Dongnong L-5 Range means Sph Cv
2007 Harbin 5.56 2.32 2.53-7.71 5.10 1.36 0.27
2008 Harbin 5.77 2.81 2.61-5.46 4.17 0.75 0.18
2009 Harbin 7.25 2.56 2.60-5.99 4.41 0.86 0.19

between parents was obvious; however, the differences
among those 125 lines weren’ t significant across three
tested environments.
2.2 Mean performance and stability of the geno-
types across locations

Location attributed higher proportion of the varia-
tion in the data(35% ) ,while genotype contributed to
60% of total variation. Genotype X location interaction
contributed only 5% of total variation. Line P63 was
the best performing genotype for LN content across
three different environments, on the other hand, Line
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Fig. 1 Perform of linolenic acid content of 125 lines
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Fig.2 Analysis of relatedness among different environments

P38 was the poorest among those 125 lines.
2.3 Environment evaluation

The angles between different environments indica-
ted that those three location were highly correlated
(Fig.2). Environments vector length showed variation
of genotype was caused by environments, which sugges-
ted that variation by Harbin in 2009 was higher than
that of other two environments. Fig. 3 indicated Harbin
in 2009 was the closest to the average environment fol-

lowed by Harbin in 2007 and Harbin in 2008.
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Fig.3 Ranking of environment based on
discriminating ability and representativeness

2.4 Ideal genotype analysis

Fig. 4 showed the ranking of the genotypes for LN
content in terms of ‘ideal genotype’ . From our study it
may be stated that line P63 was closed to ideal geno-
types.
2.5 Which-won-where and mega-environment i-

dentification

The performances of LN content of 125 lines on
each tested environment were evaluated. With the envi-
ronment linked to line P63, P23, P101,P38, P15, and
P125 as the corner genotype, Harbin in 2007 and Har-
bin in 2008 fell into the sector in which P63 was the
most stable genotype for the three environments ( Fig.
5) ,and line P25 was the best genotype for Harbin in
2009, However,P101,P38 and P15 were the poorest for

any environment( Fig.5).
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Fig.4 Ranking of genotypes relative to
an ideal genotype ( the small circleon
average environment coordinate , AEC)
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Fig.5 Five linolenic acids perform in
different environments

3 Conclusion and discussion

It is known that polyunsaturated fatty acids are not
desirable for human consumption since they became
rancid in a short time. Decreases in linolenic acid
makes the oil better for human consumption. Fatty acid
concentration can be manipulated in a breeding pro-
gram if the evaluations of the trait are well known and
desired sources of germplasm are available. Several
genes have been discovered that alter FA content con-
siderably. Some genes are naturally occurring, and oth-
ers were produced through mutation'"’. It has been
suggested that there are modifying genes along with the
major FA genes that affect the different FA levels ™', It
is known that fatty acid composition is a quantitative
trait''®'. These modifier genes have small effects that
cause the FA profiles of populations to act as a quanti-
tative trait. Moreover, FA | especially LN content, was
significantly affected by environments. GE interaction
significantly effected LN performs of different geno-
type. The higher the GE interaction, the lower stability
among genotypes for their different responses to envi-
ronments. Hence, effective method, used to evaluate of
LN content, was important to select a line with appro-

priate LN content. GGE biplot offered an effective mean
to evaluate genotype perform across multi-environ-
ments'" | which could effectively rank the stability of

genotype ,and identify ‘ which won-where’ among the

tested locations'®'. In the present study, mean perform-

ance and stability of LN of the RIL across locations was
evaluated , the results showed that P63 and P25 were
super genotypes for Harbin in 2007 and 2008 ,and Har-
bin in 2009, respectively. Among these tested RIL,P63
had good linolenic acid stability performance among all
genotypes.

‘Ideal genotype’ was the goal of soybean breed-
er,which was defined by the greatest vector length of
the stable genotype with zero GE interaction as located
at the center of the concentric circles in Fig. 4. Geno-
types located closer to the ‘ideal genotype’ are more
stable than others. P63 was closed to ideal genotypes.
In the present study,most genotypes varied with differ-
ent tested environments, thus, selecting genotype with
stable performance was important for developing new
cultivars across multi-environments.
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