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Preface

Sustainable development of Ruminants production is the core of the ruminant
industries. The content of sustainability has been enriched through decade long
discussion and practice. At the same times, the technologies in pursuing sustain-
ability has been updated and made available for wide range application. Sustain-
ability of the ruminants industries contains all the elements of the livestock pro-
duction systems, including feeds resource and its production, livestock breeding,
feedlot management, quality products and animal welfare, it also contains the
concepts of pasture utilization and efficiency of production systems in grazing ani-
mal husbandry. China’ s livestock production systems can be categorized into
three major systems. The first is a grazing livestock production system which is a
specialized pasture based or grazing livestock production with nomadic practice
and extensive management. The second is the mixed production systems, which is
a most common livestock production seen in cropping area or transition region
from grassland to cropping area. This system is characterized for subsistence pro-
duction rather than business operation with small scale operation and inefficiency.
And the third is the specialized and intensive livestock production systems such as
dairy and large scale feedlot of beef and sheep. The systera is known with high ef-
ficiency and capital intensive and nutrients concentration. As evolving of live-
stock production systems, in addition to diversified market demanding ruminant
products in China, the sustainability of livestock production systems does not only
determine the quality of the livestock sectors but also indicates the public views o-
ver the civilized operation of the livestock industry.

Sustainable development of the livestock industries is the common under-
standing and an only choice adopted by all countries of the world. The concept of
the sustainability of ruminant production systems has been enriched over the dec-
ade discussion, which touches many aspects, such as government policy, envi- -

ronment, natural resource, economy and social sectors. The technologies in pro-
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moting sustainability of ruminant production were also developed or updated in the
last decade, for instance, environment friendly practice of ruminant production
technologies, recycling animal husbandry, food safety and quality control technol-
ogies. Sustainable ruminant production technologies also focus on the issue of the
climate change, which benefits the reduction of green —house gas emission.
Ruminant production systems has been evolving toward more business opera-
tion in China, the structure of ruminant production systems and main preduction
regions has been shifted from the pasture regions to the cropping regions, moder-
ate scale operation such as dairy and feedlot of beef and sheep gradually replaced
back — yard operation of small household. The total output of ruminant products
coming from cropping regions was over 70% . Using straw and other forms of agri-
culture aftermath for ruminant production is appearing as recycling ruminant hus-
bandry or recycling agriculture in China. The straw utilization in ruminant pro-
duction has been promoted by availability of straw treatment technologies. Effi-
ciency production, quality and safety products as well as environmental friendly
practice composes core of the sustainability of ruminant production systems. So
far, the pasture tenure policy, fenced pasture for rotational grazing has been im-
plemented in the most of the pasture area in China. Feed balance management is
imposed by government polices together with subsidies in promoting farmers to re-
duce the livestock numbers on the pasture. As the results, the quality of pasture
including grassland production has been improved constantly and the trends of the
pasture degradation has been reversed or stopped although the true sustainability
of the pasture management still needs hard endeavor including policy support and
technique innovation. The higher market value of the livestock products from
grazing systems has been widely accepted by the public because of advantages of
public views towards natural products from grazing systems. Improved market val-
ue of livestock products from the pasture will directly benefit herders to increase
their incomes, at the same time it will be also an incentive to the herders for tak-
ing good care of the nature pasture. Tibetan high plateau pasture and Qilian
mountain pasture is such important ecological zone where China’ s major rivers

are generated and it is a fragile and very significant ecosystems in China, there-
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fore, water sheds management and biodiversity conservation needs to be integrat-
ed into the content of sustainability of management in these regions.

Intensive ruminant production has the high risk of environment conse-
quences, as the waste management and N and P overflowing are the major threat-
en to the environment from intensive ruminant production. In addition, natural
products of ruminant has an advantage of quality and views by the consumers in
China, which need to be further promoted and maintained using precision nutri-
tion technology, animal welfare and non — antibiotic and non — drug health control
of livestock program.

Germ plasma of livestock is the base of sustainable production systems, sus-
tainable production systems determined by the sustainable breeding systems. Chi-
na has enriched resource of livestock germ plasma including beef, sheep and
goats. The indigenous breed often has the unique traits in fitness and production.
The sustainable breeding system emphasizes fitness and efficiency. Crossbreeding
technique is often used breeding practice for all meat animals to promote heterosis
for growth. However, too much focusing on heterosis and ignoring environment
causes inefficiency of production systems and loses of genetic biodiversity as the
consequence of mismatch — up between the genotype and the environment. The
feeds availability and quality, climate type are critic referring environment ceil-
ing. The environment as the ceiling constrains the expression of the genotype.
Therefore, crossbreeding system needs to focus on the best match - up between
the genotype and environment where the genotype lives in. Molecular biology ena-
bles genotype testing, heterosis prediction and trait regulating the option to en-
hance sustainability of breeding system. Therefore, breeding system can be pre-
cisely set for certain production systems to promote germs plasma preservation and
maximizing genotype expression and high efficiency of production.

Since 2001, the series projects focusing on sustainability of ruminant pro-
duction systems have been carried out cooperatively among the team of Gansu Ag-

ricultural University and Gansu Academy of Agriculture Sciences of China and

’

teams from US, Canada and Australia. The researches including animal genetics

and breeding, animal nutrition, quality fattening, straw treatment and utilization
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for ruminant, production systems and optimization, products quality control and
so on. Over last 15 years, the teams made a series achievements on a theory of
environment ceiling over genotype expression and the best match — up between
environment and livestock genotype, on the model of precision feed balance eval-
uation using bench mark of metabolic energy and grassland management. In addi-
tion, the teams also studied techniques of progressive and precision quality fatte-
ning for Chinese feedlot beef and the techniques of straw treatment and utiliza-
tion. The content of the book is the results from over decade long cooperative re-
search activities. Hopefully, the book will enrich the content of sustainability of
livestock production systems in China. At the same times, it will serve a refer-

ence for those who may be interested in the same topic.

By Authors
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Sustainable Grasslands: Resolving Management
Options for Livelihood and Environmental Benefits

David R Kemp ', Warwick B Badgery ', David L Michalk '
Wu Jianping’ , Zhao Guiqin®*,Liu Haibo®
(1 Charles Sturt University, Graham Centre for Agricultural Innovation, Orange NSW Australia 2800
2 Orange Agricultural Institute, NSW Department of Primary Industries, Orange NSW Australia 2800 ;
3. Gansu Academy of Agricultural Sciences,Lanzhou Gansu,P. R. China,730070;
4. Gansu Agricultural University, College of Pratacultural Science, Lanzhou Gansu,P. R. China,730070)

Abstract:To help solve the major issues of improving livelihoods and environmental services,
grassland research needs to be evaluated within the context of relevant farm systems. Treatments
need to show that they not only have significant effects but that they have effects that are meaningful
in the context of the relevant farm system. Researches often defines an optimum criterion for man-
agement that is a single point, but that is difficult to achieve in practice, especially when there are
several components in a grassland system that need to be optimised. It is argued that an appropriate
criterion for optimising management is a range of values wherein management should aim to main-
tain the grassland. Typically grasslands comprise many species and appropriate frameworks are nee-
ded to determine suitable management practices so that the desirable species dominate. Examples of
quantifiable frameworks are presented. A theory of animal production from grassland is then used
that shows how optimising stocking rates and then considering the implications can lead to defining
managing criteria that create a win-win circumstance for sustaining livestock, household livelihoods
and environmental services. Traditionally farmers have thought in terms of the animal carrying ca-
pacity on areas of grassland as their main management criteria; which is only a measure of demand.
A central component in many relationships is the grassland herbage mass and it is argued that this
should be the primary criterion for managing grasslands; herbage mass is a net measure of supply
and demand and better links to a wide range of measures of environmental services.

Key words: Research strategies, optimal management, plants, livestock, stocking rates,

herbage mass
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Introduction

Grassland ecosystems?, including natural systems and those resulting from
man clearing shrub and woodlands, collectively occupy vast areas of the land-
scape. About 10% of the world’ s population depend directly on livestock and
grasslands for their livelihoods. Often these are poor communities and ways need
to be found to improve household incomes with the resources available. In devel-
oped countries the objective is more to optimise financial returns. Because they
are such a large part of the landscape, the management of grasslands does have
big effects on the environment and the services provided. Mismanaged grasslands
can be badly eroded by wind and water, organic carbon stores run down releasing
green house gases and productivity decline severely affects many of the world’ s
poor.

During the past century much grassland research focused on managing them
to sustain livestock production. Today it is acknowledged that grassland manage-
ment needs to sustain production, livelihoods and the desired environmental serv-
ices grasslands provide. Decisions are now more complicated and require a grea-
ter understanding of how system components interact. Ideally these decisions need
to anticipate the impact of management practices and aim to avoid any degrada-
tion. It is acknowledged though that farmers are more likely to first make deci-
sions that directly impact on livestock production and then adjust those decisions,
based upon how various social and environmental factors may be affected.

Grassland research has often been about designing treatments to understand
how the agro-ecosystem functions and, or how best to manage some aspect of the
grassland. Results are then analysed and published in terms of the boundaries of

the experiments done. Significant treatment effects may not though, be significant

@ Grassland systems are broadly defined as those areas utilised by grazing
herbivores, which includes shrubs and forbs. We include sown pastures and forages

within the definition of grasslands. Grassland is used to refer to all forage resources.



