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In response to the invitation by the chief editors Prof. Hon-Ming Lam and
Prof. Ruzhen Chang, it is my pleasure to write a preface to this book “Research on Toler-
ance to Stresses in Chinese Soybean” . Monographs specialized on stress tolerance in soy-
bean were previously absent in Chinese scientific publications. The release of this book
timely filled this gap.

Like other crops, soybean has an excellent potential in yield and quality that is often
not fully expressed in the actual production process. It is mainly due to the sub-optimal en-
vironmental conditions that do not fulfill the requirements of genotypes. Crops grown on
fields are subjected to a dynamic environment. Through various cultivation technologies,
human can partially manipulate the environment to facilitate crop production. This kind of
adjustment is limited because some conditions are beyond our control. These adverse condi-
tions constitute the “stress” in crop production. “Stress” often refers to “abiotic stress”
that involves abiotic environmental factors, including atmospheric and soil conditions. A
broader definition of “stress” would cover biotic factors, including pathogens, pests, and
weeds that constitute “biotic stress” . This book encompasses the contents of both abiotic
and biotic stresses. In extensive regions suffered from abotic stresses, crops may deal with
this situation via various adaptive mechanisms, known as stress tolerance. When attacked
by harmful organisms, crops may produce phytoalexins to counteract. This mechanism is
known as pathogen/pest resistance. There are also situations that crops do not have abili-
ties to inhibit the invaders. Survival solely by tolerating these attacks is known as patho-
gen/pest tolerance.

Abitoic and biotic stresses are integral parts of the same production system. They
maintained at a relatively steady level under the regular production mode in the
past. Human has learnt the stress occurrence patterns via agricultural practices over the
past few thousands years. Currently, the living world is facing accelerating changes due to
the growing human population and interference of human activities. Increase in carbon di-
oxide emission intensified the “greenhouse effect” which aggravated the situation of global
warming, leading to rise of sea level, backflow of sea water, expansion of saline lands,
and escalating incidents of drought, flooding, and ice storm. This situation not only af-
fects our living environment, but also severely hampered the maintenance and develop-
ment of agricultural production. On the other hand, the fluctuating climatic conditions
have brought a profound change to the environments for human living and agricul-

ture. Intense agricultural activities exacerbated problems of pathogens and pests by facilita-
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ting the “over-winter” ability of pathogens and pests, and changing the genetic structure
of their populations. Both abiotic and biotic stresses have already caused damages to agri-
cultural production. The potential threats could be much more severe. Therefore, resear-
ches to understand the response of crops toward environmental stresses are important top-
ics for our future. There is an urgent need to delineate important underlying environmental
stress factors affecting crop production for developing strategies, methodologies, and
technologies to combat these stress factors; and to understand the genetic potential of
crops contributing to tolerance of these stress factors for breeding of stress tolerant varie-
ties. The same principle should apply to all crops including soybean.

Soybean is widely cultivated in China, including spring soybean in the north, spring-
summer soybean in southwest, Huanghuai region, mid- and down-stream regions of Yan-
gtsz river, spring-summer-autumn soybean in the mid-south, and all-season soybean in
the south. Abiotic and biotic stresses could be different under diversified geographical and
seasonal conditions. There may be both common and unique characteristics. Drought is a
common problem in northern part of China while seasonal drought will also occur in the
south. Salinization, the primary problem affecting coastal regions is also a problem in dry
and semi-dry inland regions. Aluminum toxicity of acidic soils is a key issue of soybean
production in the south. Nutrient deficiency is observed in most fields that have been sub-
jected to prolonged agricultural practices. In recent years, low temperature at seedling
stage, high temperature at flowering stage, and ice storms in different regions are major
disturbances. The types of pathogens, pests, and weeds affecting soybean are mani-
fold. Some are wide-spread throughout the whole country while some are restricted to par-
ticular regions. Soybean cyst nematode and soybean mosaic virus have been enlisted as na-
tional pathogens while Frogeye leaf spot in northeast and soybean rust in the south are im-
portant regional pathogens. In recent years, some quarantine diseases have been gradually
expanding. Soybean pest is also an important issue. The soybean agromyzid fly Melanagro-
myza sojae affects a large area in the Guannei region. Leaf-feeding insects are important to
the south. Soybean borer and Maruca vitrata (F.) are the major borers affecting north-
east and Guannei regions, respectively. Currently, aphids have become a new important
pest in northeast. It is difficult to cover all stress factors affecting soybean, especially due
to the ever changing environment. This book included ten most important stress factors for
in depth discussion. In particular, continuous cropping of soybean which is listed as a
stress factor should be considered as a unique soybean problem.

Among different strategies to combat stresses affecting soybean, environmental man-
agement and restoration are essential to provide the ultimate solution but require a huge a-
mount of inputs from human and other resources. One economically efficient tactic is to in-
crease the resistance and tolerance of soybean toward stresses. Successful breeding of new

tolerant varieties could eliminate the need of additional inputs. This advantage accounts for
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the rapid development of researches in modern breeding. The basis of stress resistance and
tolerance breeding is to identify the corresponding functional genes. These important genes
embedded in the tremendous amount of germplasm resources await identification and dis-
covery. Therefore, germplasm study is the foundation of modern breeding for resistance
and tolerance. In conjunction to the discussion of various stress factors, a unique chapter
on stress tolerance germplasm evaluation and utilization was included in this book.

The chief editors have invited relevant experts to participate in composing this book. It
will bring the readers to the frontier of each research field. I believe that the publishing of
this book will contribute to the further development of studies in the soybean stress toler-

ance, and signify a new stage of soybean production in China.

o é4f

July 6, 2009
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Crops are seldom grown under optimal conditions. They are always facing different
kinds of challenges or stresses. China, with her vast geographical span, poses a multitude
of adversities. These adversities vary by region and by year. Crop production is simply a se-
ries of efforts to overcome the adversities - irrigation upon drought; drainage upon floods;
control of disease and pests. Study of the relationship between crops and adversities is to a-
meliorate their negative impacts on crop yield.

Soybean is an important crop in China. It is being cultivated in about 9 million hectares
of scarce land, ranking number four, after rice, wheat, and maize. Soybean is rich in lip-
id and protein. Its protein content is about 40%, the highest among staple crops, and it
serves as the primary source of plant proteins in human as well as animal diet. Soybean oil
is rich in unsaturated fatty acids, thus a high quality food oil. It also contains a number of
bioactive substances such as isoflavones, saponins, vitamin E, and oligosaccharide that
are good for health. Consequently, the demand for soybean has been ever increas-
ing. Annual demand in China has risen to nearly 50 million tons, of which over 30 million
tons are imported. Local production stands at around 16 million tons only. Unit production
of soybean in China is toward the lower end, in part due to environmental stresses. Apart
from improving cultivation techniques like irrigation and drainage systems, identification
of varieties that exhibit stress tolerance and of good adaptability and stable yield is also an
important strategy to improve soybean production.

In the past, soybean research in China has focused primarily on biotic
stresses. Recently, much emphasis is placed on the study of abotic stresses - tolerance to
salinity, drought, and aluminum toxicity. To build upon the edifice of the pioneers of soy-
bean stress tolerance study, a compendium of research would be extremely use-
ful. Researchers Guihua Shao and Xueyi Liu initiated this undertaking and started to invite
members of the soybean research community to participate. In March 2006, the first meet-
ing on the compendium took place in Harbin. The first working draft of the book was basi-
cally completed by May 2007. After a few rounds of back and forth editing, the manuscript
was finally ready at the end of 2008.

The entire compendium is divided into eleven chapters. The first chapter titled
“Drought ” was written by Xueyi Liu. The second chapter titled “Salinity” was co - au-
thored by Guihua Shao, Hon-Ming Lam, Tsui- Hung Phang, Chun - Chiu Cheng, and
Fuk - Ling Wong. Chapter three titled “ Aluminum toxicity ” was written by Hai
Nian. The fourth chapter about “Soybean cyst nematode (SCN)” was written by Weiguo

‘J‘Jm""“‘mm""
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Lu. The fifth chapter “Soybean mosaic virus (SMV)” was written by Haijian Zhi. Chapter
six “Frogeye leaf spot” was written by Shumei Ma and Zhongtang Liu. The seventh chap-
ter titled “Soybean rust” was written by Zhihui Shan. Chapter eight “Soybean borer” was
authored by Kegin Wang and Yunhua Zhang. Chapter nine “Leaf - feeding insects” was
written by Zudong Sun. The tenth chapter “Continuous cropping and partition crop rota-
tion” was written by Zhongtang Liu, Zhihong He, Dan Wei and Yufeng Wang. Chapter
eleven “Evaluation and utilization of soybean germplasm in China” was written by Ruzhen
Chang and Lijuan Qiu. Finally, Hon-Ming Lam, Guihua Shao, and Tsui - Hung Phang
wrapped up with the outlook on future directions of soybean stress tolerance research. All
the English extended summaries appended to each chapter and the English translation of
figures and tables were prepared by Hon - Ming Lam and Tsui - Hung Phang.

The editing of this comprehensive compendium of reviews requires much collaborative
effort of the soybean research community. Hon - Ming Lam of the Chinese University of
Hong Kong has visited Beijing on several occasions to discuss the overall plan and con-
tents. He has reviewed all the manuscripts and provided his editorial comments. Guihua
Shao of the Institute of Crop Sciences, The Chinese Academy of Agricultural Sciences
(CAAYS) is instrumental in the logistical organization that allows the idea of the compendi-
um to be brought to fruition. Zhongtang Liu of Heilongjiang Academy of Agricultural Sci-
ences and Xinan Zhou of the Institute of Oil Crops, CAAS edited parts of the manu-
script. Ruzhen Chang of the Institute of Crop Sciences, CAAS is in charge of the overall
editing, integrating different comments and suggestions from the three comprehensive re-
views. Editors at the China Agriculture Press have been most helpful in various editing
tasks. We are particularly honored to have Academician Junyi Gai, a renowned biostatisti-
cian and soybean geneticists, writing the preface for this compendium. This book is the
cumulative efforts of many and they all have our heartfelt gratitude. To the readers, we

look forward to your comments and suggestions.
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