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Research Progress on Soybean Cultivation and Breeding in the Far East
Region of Russia
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Abstract: This paper summarized the recent advances of soybean cultivation and breeding in the leading Russian Far East In-
stitute in agriculture and biology. One hand ,some soybean varieties in the far east region of Russia were introduced , which were
bred by the traditional line selection and crossbreeding and characterized by high yield , high disease resistance ,wide adaptabil-

ity,, good quality and suitable mature period. On the other hand, methods and application situation of biological techniques and

molecular techniques in soybean breeding were reviewed,and discussed their development prospects.
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Depending on richfarming land resources and fa-
vorable mechanization condition,the Far East region of
Russia is the primary soybean production area in Rus-
sia. Many farms in this region consider soybean produc-
tion as the main form of the whole agricultural produc-
tion. It is generally known that the monsoon climate
condition and natural environment with sea coasts in
the Far East region of Russia are suitable for soybean
cultivation. In particular, long frost-free period and ap-
propriate photoperiod-temperature accumulation make
it possible for soybean varieties of different mature peri-
ods to be grown in the most of this region. At present,
the total area for cultivating soybean is 900,000 hec-
tares, which can yield more than one million ton.
However, soybean production did not increase signifi-
cantly in recent years. It is because that weather pat-
terns become more volatile and extreme weather events
become more frequent over the past years. Extremely
high temperature and humidity resulted in serious oc-
currence of pest and disease with great economic losses

to soybean production. In order to reduce the impact of
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extreme weather events and increase soybean produc-
tion, a lot of work has been carried out in the Far East-
ern institutions, especially in the All-Russia Scientific
Research Institute of Soybean, Primorsky Scientific Re-
search Institute of Agriculture and the Far Eastern Sci-

entific Research Institute of Agriculture.

1 Research work in the Far Eastern Scien-
tific Research Institute of Agriculture

The Far Eastern Scientific Research Institute of
Agriculture has made progress in the selection and
crossing method of soybean parents with different inter-
val periods in both pre- and post-flowering. This meth-
od has been used to develop new soybean varieties
yielding about 4. 0 t+ha™' such as Sonata, Harmony,
Lidia and Lazurnaya. What’ s more , these new varieties
can extend soybean-producing areas to the 56" parallel
of north latitude in Russia''’. In addition , experimental
mutagenesis study has been carried out on the basis of

the establishment of soybean gene pool. Soybean popu-
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lations with purpose characters were developed by a
combined method of mutation and hybridization.
Through hybridization selection high-yielding soybean

varieties Marinata and Ivan Karamanov were bred.

2 Research work in the All-Russia Scientif-
ic Research Institute of Soybean

The All-Russia Scientific Research Institute of
Soybean has done a lot to study rhizobia-soybean sym-
biotic nitrogen-fixation , a microbiological process which
converts atmospheric nitrogen into a plant-usable form
and offers an economically attractive and ecologically
sound means of reducing external N inputs and impro-
ving internal N resources. On average, symbiotic sys-
tems of soybean and rhizobia provide 57.4% of the to-
tal amount of nitrogen assimilation. Some studies show
that this index can be increased to 80% by agricultural
technology and methods. Other studies have found that
phosphorus deficiency affected significantly nodule de-
velopment and nitrogen-fixation process when soybean
plants formed sufficient nodule'>’. With exception of n-
ative rhizobia for soybean in the Far East region of
Russia, the application of soybean rhizobia inoculum
increases the yield by 0.16 - 0.20 t +ha~'. The nitro-
gen-fixation process is so important that it may be able
to associate thizobia with other non-leguminous plants
in future.

The All-Russia Scientific Research Institute of Soybean
has carried out research in the field of gene introgres-
sion from typical wild soybeans to cultivated soybeans.
Wild soybean germplasm as the important genetic re-
sources can introduce beneficial traits into soybean
breeding program to help better withstand the impacts
of climate change. The beneficial traits of wild soybeans
is mainly referred to resistance to major diseases and
insects , tolerance of abiotic stresses, early maturity, in-
sensitivity to the lighting condition and seed protein
content as high as 46% . Some soybean varieties with
characters of cold tolerance, high yield and good quality
had been successfully bred,such as October 70, Aurora
and Rassvet. The efficient introduction of these traits
from wild soybean is a prerequisite for realizing a

breakthrough progress in soybean breeding'®’.

3 Research work in Primorsky Scientific
Research Institute of Agriculture

Primorsky Scientific Research Institute of Agricul-
ture has conducted many researches and published

some papers,which involve excellent germplasm selec-

tion, high yield cultivation and breeding, biotechnolo-
gy, agricultural chemistry, agricultural economics and
other soybean-related works. In the process of soybean
germplasm selection ,a deep agrobiological study of par-
ent materials should be carried out first on the basis of
ecological adaptability and high stability of agronomic
characters. Ecological and geographic difference of the
parent materials, which were used for crossbreeding,
can be identified in the next generations. It is generally
known that owing to the difference of geographic ecolo-
gy in the parent materials, there exists the distinct dif-
ferentiation of bearing period. T-Wo-Fu with elite char-
acters,which was used as a donor to obtain a early-ma-
turing variety Primorskaya 13, was developed by the
use of soybean germplasm selection'*’. In addition , the
selection principle of parents in soybean crossbreeding
procedure was determined. The largest heterosis can be
observed in the cross combination of parents with maxi-
mum differences in main biological and economic char-
acteristics.

Primorsky Scientific Research Institute of Agricultureal-
so studied many selection methods of parents. The cor-
relation coefficients were calculated for identifying the
most appropriate methods related to all the studied
characteristics. The results of this research showed that
on the variation of the progenies, the progenies materi-
als had a trend that is different from female parent
greatly, but similar to male parent. Rather, the elite
characteristics of the progenies come more from female
parent than from male parent. The most correlation be-
tween parents and progenies can be observed in 25%
individual selection. In addition, soybean populations
with purpose characters were developed by a method
combined mutation with hybridization. A combined
method of the parent selection and the following physi-
cal mutation (y-irradiation Co® ) was studied and pres-
ented the combined advantage of crossbreeding and
physical mutagenesis.

Fungal disease of soybean is one of the most serious
diseases in the Far East region of Russia,and is also
one of the most primary reasons that cause yield loss
and quality reduction. The main diseases of soybean in
the Far East region of Russia include frogeye leaf spot,
brown streak , downy mildew and root rot. The investiga-
ting and evaluating system of soybean diseases resist-
ance was established by Primorsky Scientific Research
Institute of Agriculture. Proper method for evaluating
resistance through artificial disease inoculations in
fields allowed breeders to select and utilize resistant

germplasm resources, which are the important founda-
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tion for breeding resistance varieties. The identification
of disease resistance showed that early-maturing soy-
bean varieties were the most susceptible. What’ s
more, a lot of improved soybean varieties of resistance
to fungal disease with high yield and good qualities had
been developed,such as Venera( middle maturity) , Pri-
morskaya 301 ( middle-late maturity ) and Primorskaya
69 ( middle-late maturity ).

Though the conventional breeding has made remarkable
achievements in the genetic improvement of soybean, it
does not satisfy the current production demand of fine
soybean varieties, which are resistant to virulent pests
and diseases and adapted to changing environments.
Advances in biotechnology , especially in the area of re-
generation techniques and molecular biology provide
some important tools for breeding new and more pro-
ductive varieties , widening genetic basis and increasing
genetic diversity of soybean in the Far East region of
Russia.

Regeneration systems of local varieties and their soma-
clonal lines via embryogenesis and organogenesis have
been adopted and applied successfully for more than 20
years by Agri-Biotechnology Laboratory of Primorsky
Scientific Research Institute of Agriculture ( Prim-
SRIA). Using the method of cell and tissue culture
during embryogenesis, PrimSRIA bred Primorskaya 81,
which was the first soybean variety in Russia via bio-
technology breeding and recommended for large-scale
cultivation in 2004, To compare the differences of o-
riginal and regenerated plants, researchers in PrimSRIA
and the Biology-Soil Institute of Russian Academy of
Sciences( BSI RAS) of the Far Eastern Branch of RAS
have carried out the analysis of genetic variability of
soybean varieties and somaclones using inter-micro sat-
ellite sequence repeat( ISSR ) markers. The dendrogram
based on the SSR analysis clustered all materials into
corresponding groups and showed a complicated genetic
variation pattern[M: .

With the development of agricultural biotechnology, ge-
netic modified organisms ( GMO ) camfluding forth suc-
cessively ,such as transgenic potato,soybean , maize and
other crops,and were applied in many fields to benefit
people. Many traits were introduced into GMO, which
including nutritional quality, resistance to herbicides,
diseases, and insects, and tolerance to drought and
cold. What’ s more , with the advances of transformation
methods and genome sequencing,the number of trans-

genic crops authorized for release was increased rapid-

ly'”). Researchers in PrimSRIA developed Agrobacteri-
um-mediated genetic transformation for soybean and
obtained transgenic plants in 2010, co-funded by Rus-
sian Fund of Fundamental Researches and the All-Rus-
sia Scientific Research Institute of Agricultural Biotech-
nology ( Moscow ). PCR analysis of the total DNA ex-
tracted from transgenic plants has shown that the target
gene had been integrated into the soybean genome. Ka-
namycin-resistance segregation in transgenic plants

showed that the most transgenic lines were in single

gene inheritance' """,

4 Conclusion

As reviewed above, the institutes in the Far East
region of Russia have carried out a lot of research
works on soybean and made important contributions to
soybean production in this region. In the future ,the Far
East region of Russia still need to do more work for the

further research and development of soybean.
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