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It was a great pleasure for me to read the second version of Prof. De-Xun
Lu’s well-written and thoughtful book entitled “Introduction to Animal Sys-
tems Nutrition”. This publication is timely and important for both researchers
and students of animal nutrition. The new book has extensively updated major
advances in the field since its first edition was printed in 2004. In the post-ge-
nome era, it is the right time to call for innovations in research methods, as
well as practices of feeding mammals, poultry and fish.

Animal nutrition is the foundation for producing meat, milk, eggs, and
wool, as adequate intakes of nutrients are required for all animals to survive,
grow, develop, and reproduce. Animal feeding had traditionally been based on
the empirical and scientific knowledge of: a) nutrient digestion and metabolism;
b) dietary requirements of nutrients by animals for maintenance and production
at various developmental stages; and c¢) evaluation of nutritive values of feed-
stuffs. The long-standing scientific system of animal nutrition, which was de-
veloped in Europe over 100 years ago, is characterized by: a) consideration of
the feeding of the whole animal (i. e. , applied nutrition) as the dominant mode
of thinking; b) focus of studies on the proximate analysis of feeds, digestive
physiology, and quantitative requirements of nutrients by animals; ¢) insuffi-
cient understanding of the fundamental principles of animal nutrition; d) reduc-
tionism, “trial and error”, and “feed and weigh” approaches as major research
methods; e) over-reliance on fixed feeding standards; and f) static description
of the complex processes of nutrient utilization in animals. These limitations of
the traditional animal nutrition scheme resulted primarily from inadequate
knowledge of “the black box” of animals.

Scientific systems are developed through the conception of new theories and

experiments to test novel hypotheses. Having recognized the problems of low
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efficiencies of protein accretion in farm animals, particularly ruminants. Prof.
Lu used the principles of integrated animal systems to successfully formulate
balanced diets for improving lactation and growth performance of cows and
sheep in the 1980s. In August, 1994, he coined the term “systems nutrition of
animals” at a conference held in Inner Mongolian Agricultural University. Sys-
tems nutrition is defined as a branch of biological sciences concerning the diges-
tion, absorption, metabolism, and utilization of nutrients in animals at whole
body, organ, tissue, cellular, and molecular levels to maximize feed efficiency
and economic returns of animal production. The major features of the systems
nutrition include: a) the systems science-based knowledge as the foundation of
the discipline; b) integration of the animal systems from molecules to the intact
organism to define responses of animals to environmental factors (including di-
ets); ¢) nutritional regulation of animal growth and production as the focus of
research and practice; and d) use of advanced techniques for nutritional engi-
neering and for management of animals on large-scale farms. When diets are
formulated to provide sufficiently amino acids, lipids. water-soluble and insolu-
ble carbohydrates, minerals, and vitamins by following the principles of sys-
tems nutrition, the complex metabolic network in animals can be exquisitely
regulated to enhance the growth, lactation, and reproduction of livestock,
poultry and fish.

Animal agriculture plays an important role in improving human nutrition,
growth, and health, as well as economical and social developments worldwide.
The global population is 7.4 billion in 2016 and has been projected to be 9.6
billion in 2050. With the increases in global population and human consumption
of meat and milk per capita, demands for animal-source protein and other ani-
mal products are expected to increase by 70% between 2016 and 2050 world-
wide. With a daunting task to fully understand the “black box” of animals.

maximally enhance the efficiency of metabolic transformations, and continuous-
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ly sustain animal agriculture, animal nutritionists face tremendous challenges to
produce livestock, poultry and fish for feeding the growing world. Prof. Lu’s
seminal concept of systems nutrition is expected to guide and transform the
practice of animal nutrition to greatly facilitate the achievement of this noble
goal in the coming years.

I thank Prof. Lu for the opportunity to write a preface to the revised ver-
sion of his book “Introduction to Animal Systems Nutrition”. 1 hope that new
and established scholars of animal nutrition and related fields at academic insti-
tutions, as well as animal nutritionists on farms and in feed companies, will en-

joy reading this well-organized monograph as much as I do.

April 8, 2016

Guoyao Wu, Ph. D.

University Distinguished Professor, Texas A&M University, College Station, TX, USA;
Adjunct Professor, Wuhan Polytechnic University, Wuhan, Hubei, China; and

Adjunct Professor, China Agricultural University, Beijing, China
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