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China’s grasslands are part of the Eurasian grasslands, one of the world’s largest land-based 
ecosystems that extend from eastern China to eastern Europe. The grasslands of China are vast 
(approximately 400 Mha), and some 90% are overgrazed and considered degraded, although 
only 10% (approximately 40 Mha) have become so badly degraded and desertified that they need 
serious intervention to restore them. The worst areas have had livestock grazing bans imposed. 
There has been considerable concern about the state of the grasslands (Li 1999; Ren et al. 2001; Lu, 
Fan & Liu 2002; Lu, Ly & Xin 2005; Hong 2006; Hong 2011; eds Kemp & Michalk 2011) and ongoing 
discussion about better policies (Gongbuzeren, Li & Li 2015). 

Typically, the productivity of these grasslands has declined and the botanical composition has 
changed to the point that species of low nutritional value, either due to low palatability or being 
effectively inedible, have become an increasing and often dominant proportion of the plant 
community. The overall impression, though, is of resilient ecosystems where most native plant 
species remain, but their composition declines to a significantly less desirable state for functionality 
and sustaining livelihoods. It is very rare for exotic species to be found invading the grasslands.
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A herder taking sheep out to graze on the desert steppe in spring. Photo: D.R. Kemp

The 16 million herders who depend upon grasslands for their livelihoods are among the poorest 
rural communities in China. Traditionally, they led a nomadic lifestyle. Human and animal 
populations were low, having only a moderate impact on the environment, and they acquired 
considerable skill in surviving in a climate that is considerably lower than 0 °C for up to seven or 
eight months of the year. Precipitation (50–600 mm) occurs primarily through the summer growing 
season, with a more variable period in early summer, which often sets the annual grassland 
productivity level, irrespective of the total annual precipitation. 

The traditional practice is to take the animals out to graze every day of the year, irrespective of 
conditions. Adult animals lose 20–30% of their body weight every winter, often only regaining that 
weight loss by the end of summer after a period of compensatory gain. Mating is more successful 
in late summer and autumn, when animals are at their peak body condition for the year. Animals 
are often in poor condition at other times of the year and cannot get pregnant. Those animals that 
do get pregnant produce young in the middle of winter through to spring, when temperatures 
are very low and they are in poor condition. The young are weaned about the time that grassland 
growth commences in early summer, or during summer. 

Traditional herder knowledge helps to ensure that animals survive through these tough local 
conditions, but this does not optimise production for the rapidly developing markets of China. 
Consumers want more animal products, not skin and bone (Kemp & Michalk 2011). Herders have 
traditionally believed that the more animals they have, the better their income will be. This has led 
to overstocking in recent decades.

Livestock productivity is generally poor. Animals are of low birth weight and grow slowly, often 
not reaching mature weights until about twice the age that would apply in Australia, Europe, 
New Zealand or other developed countries. Cattle and yaks typically only produce a calf every 
second year. Sheep produce a lamb in two years out of three, and there is considerable abortion 
among goats due to the stressful conditions. Meat, milk and fibre (wool, cashmere and yak hair) 
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production per animal is considerably below what could be expected from better-fed animals. As 
the productivity per animal is low, so is the price per animal. When traders come, they purchase the 
best animals. As a result, the remaining animals are the least productive, as was found when the 
weights and condition of animals were regularly monitored on farms1 (eds Kemp & Michalk 2011). 
Often flocks were found to have far more old animals than was reasonable for flock renewal. The 
flock or herd productivity declines over the years until there is a good season, an above average 
number of young are born, and rebuilding occurs. This is more akin to wild animal populations 
than a managed flock or herd.
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Figure 1.1 Standardised stocking rate (SE/ha), China, 1950–2014
Note: From 1950 to 2014, the stocking rate showed an average annual increase of 3%.
Source: FAOSTAT

Overgrazing of grasslands has been driven by major increases in people and animals since 1950, 
reflecting policies to utilise this apparently wasted resource. Old herders talk about their youth, 
when they were ‘having trouble to see the cattle, but now they see the mice’. Analyses of local 
records has shown a fourfold increase in stocking rates since 1949 (Figure 1.1; Chapter 2). The 
data are shown as sheep equivalents to better illustrate grazing impacts. China now has one billion 
sheep equivalents of livestock using grasslands, particularly in summer.

The overall pattern in stocking rates shows four distinct phases. From 1950–57, there was a steep 
rise in numbers following the wars and conflicts of previous decades, presumably getting back 
to previous levels, though no earlier data are available. From 1958–84, there was a steady rise in 
numbers during the collective farm and commune era, when production systems were rebuilt. 
During that time, cattle were the main tools used on farms for producing crops and there was 
very little consumption of beef. From 1985, after then-President Deng Xiaoping introduced the 
‘responsibility’ system, opening markets and allocating individual areas of land to farmers and 
herders, the response of the herders was to increase their grazing livestock by nearly twofold. 
Village leaders now identify that response as exacerbating overgrazing. From 2009 to 2015, there 
was a small decline in animal numbers, as herders, officials and research (like the programs 
discussed in this monograph) all indicated that a reduction in stocking rates was needed. 

1 ‘Farm’ is used in this publication for properties producing livestock. This terms covers the many different types of farms that 
have grazing livestock.
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Understanding why herders do what they do, and what can be changed to improve their 
livelihoods, is critical to developing sustainable solutions (Chapter 6; Hou, Han & Li 2012; Hou et 
al. 2014). More detail on trends in livestock numbers, nationally and regionally, is presented in 
Chapter 2.

The data on livestock numbers in China provide useful indications for the level of stocking rate 
reduction needed to restore the grasslands. If the stocking rates in 1950 were the goal, a 75% 
reduction in overall stocking rates would be required. However, from the limited information 
obtained to date, it is considered that during the period 1958–84 grasslands were in reasonable 
condition and systems were sustainable. This means that a 50% reduction is a more practical 
target. Different targets will probably apply in different regions. The reduction required will depend 
upon the local availability of forage and supplements. Grassland areas are considered natural 
systems and government policies have limited any artificial pasture or fodder crops to < 0.7 ha per 
household. Better nutrition of livestock to sustain higher stock numbers would require production 
of more forage, hay, silage, grain, etc. in neighbouring districts. However, growing that food would 
compete with cropping for human consumption, which has priority in China. These considerations 
mean that livestock in grassland areas are and will be mostly dependent on grassland for food.

Animals grazing on the desert steppe in early winter at temperatures of –20 °C. The tall grass is toxic in summer 
and is left ungrazed under these harsh conditions. Photo: D.R. Kemp

The condition of some grassland areas was adversely affected by an expansion of cropping 
fostered under previous government programs. This was done in the belief that the soils and 
climate were better than they were (Ren et al. 2001). Cropping meant that soils remained bare 
through winter and spring. Wind erosion then removed much of the readily available nutrients in 
soil surface layers, reducing productivity. Many of the areas used for cropping in recent times are 
now returning to grazing, though the plant species present are not as frequent nor as productive 
as they are in natural grasslands. Restoration of these previously cropped areas often requires 
replanting. This is a separate issue to the main emphasis of this monograph of managing the 
grasslands to return them to more sustainable levels.

The decline in grassland productivity due to overgrazing through the year has meant that wind 
erosion and the frequency of dust storms have increased considerably. Historically, an average of 
one severe dust storm reached Beijing every four to five years. In recent times, there have been 



Sustainable Chinese Grasslands 5

1  Sustainable Chinese grasslands

four to five dust storms in a single year. These dust storms can reach the Korean Peninsula and 
Japan. There is considerable concern about dust storms across northern China. Governments have 
been implementing a range of policies to reduce their incidence. The grasslands are only partly 
to blame, as dust also comes from construction, industrial and mining sites close to the northern 
cities. Unfortunately, some early policy responses resulted in programs to plant trees across 
the grasslands, where trees do not naturally occur, rather than seeking to better manage the 
grasslands. Those problematic policies may return as the responsibility for grassland management 
was transferred to the State Forestry and Grassland Administration in 2018.

Since the passing of the first Grassland Law in 1985, government policies have aimed to improve 
herder incomes and rehabilitate grasslands. Many local officials, following earlier directions from 
the Central People’s Government, had encouraged more livestock as a way of improving incomes. 
However, with the passing of the Grassland Law, local governments commenced grazing bans in 
parts of the grasslands to aid rehabilitation. In the Inner Mongolia Autonomous Region (IMAR), 
70 Mha was progressively closed to grazing. Grazing bans exclude all livestock and typically 
last for five years. Herders are compensated for not grazing. Compliance with these bans has 
become an increasing problem, and even when herders comply they are not always convinced 
that the grasslands benefit. Also, after a grazing ban, grasslands were being restocked at the old, 
high stocking rates. A subsequent Grassland Law was then introduced to allow local officials to 
implement lower stocking rates. Increasingly, the Central People’s Government has strengthened 
its desire to improve the environmental values of the countryside, as President Xi Jinping noted in 
his 2017 address to the Party Congress. Some officials interpret this as meaning that all grazing will 
be banned in sensitive areas. 

When this project was being developed, there was little evidence that a five-year grazing ban would 
restore the botanical composition of grasslands to a desired state, or if some grazing may help in 
that restoration, yet the impact on herder household incomes could be significant. Work done in 
the 1990s in IMAR within an AusAID project (Chen et al. 2002), using tactical rest ideas developed 
in Orange, NSW (Kemp & Michalk 1993; Kemp & Dowling 2000), showed that early summer rests 
could help restore C3 (temperate) perennial grasses (Kemp, Michalk & Virgona 2000). Normal 
grazing was then possible through summer, once some initial plant growth had occurred that 
reduced the risk of early-summer overgrazing. An early summer grazing ban is now commonly 
imposed by local officials, for which herders get a small payment, as part of the ‘balance’ program 
supported by the Central People’s Government.

Through the 1980s and 1990s, there was a growing acknowledgment in China that the 300+ Mha 
of extensive grasslands in northern and western provinces were degraded to varying degrees. This 
was evident in a decline in growth of desirable plant species and an ever-increasing proportion of 
less-desirable species of low nutritive value. At best, these species might maintain an animal’s body 
weight briefly in summer, but irrespective of how much the animal ate, it generally lost weight. 
Desertification increased. Cattle were less able to eat the short grass and were replaced by sheep 
and goats. Programs to cultivate grasslands to grow crops were not successful. These problems 
were acknowledged by researchers, herders and officials at all levels of government. Much of 
the past and current research in China investigates components rather than integrated systems. 
Studies needed to be done across a range of grassland types to identify better management 
practices. This monograph brings together the outcomes from a large program and is designed to 
find strategies that will help rehabilitate grasslands and improve herder incomes.
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Building a program
In 2001, an international conference was held at Hailar in IMAR, organised by the China Agricultural 
Science Society and the Chinese Grassland Society. Several key speakers discussed the state of 
knowledge of grasslands at that time. Professor Nan Zhibiao from Gansu thought that some of the 
Australian approaches for managing grasslands sustainably could be useful, and invited Professor 
David Kemp to give a paper on the work done in central New South Wales and tour northern 
China to discuss ideas for research. Many discussions over the following few years culminated 
in a program funded by ACIAR that started in 2004. That program eventually comprised two 
large projects funded by ACIAR, with some additional initial activities funded by the Australian 
Department of Agriculture, Fisheries and Forestry (DAFF), and also by the Australian Greenhouse 
Office (AGO). The Australian components funded project design, analyses and coordination among 
six major groups working on grasslands in China. The fieldwork was funded by institutions from a 
range of Chinese Government programs.

The initial proposals were for grazing experiments designed to understand the interaction between 
grazing animals and the botanical composition of grasslands, and provide better estimates of 
livestock productivity. A modelling component was included that aimed at using the data from 
the experiments to investigate alternative grazing practices. Farm surveys would provide data for 
calibrating models and to help understand the grassland–livestock system. This included examining 
greenhouse gas production and wider sustainability issues from different grazing systems. The 
proposals expanded to include universities and institutes in Gansu, IMAR and Beijing. Given the 
extensive areas of grassland and the fact that some data was already available in China, the ACIAR 
program would focus on understanding the grassland–livestock system in several villages in a 
transect from due north of Beijing (in IMAR) through to western Gansu (Figure 1.2). Surveys of 
farms would provide data to calibrate models designed to evaluate the options available to herders 
to improve household incomes and help rehabilitate the grasslands. In addition, work would 
commence on understanding the governance issues for managing China’s grasslands. 

The initial part of this work was only specified for two years. Before that concluded, it was evident 
that not enough information could be collected in that time frame, and that other issues of interest 
(e.g. greenhouse gases, herder attitudes) had to be incorporated. The program was expanded to 
include modelling of greenhouse gas impacts and farm demonstrations. Funding for the expanded 
program came from ACIAR, the AGO, DAFF and Chinese agencies.

The first phase of the program demonstrated, first in models and then in farm demonstrations, 
that reductions in stocking rates could lead to improved net incomes from livestock with the 
prospect of consequent improvements in grassland condition (eds Kemp & Michalk 2011). It was 
acknowledged, though, that a wider test of on-farm changes was needed, as were experiments to 
investigate grassland management practices that could enable positive changes in the botanical 
composition of grassland from the increasing incidence of less-desirable species such as Artemisia 
to more productive, higher forage quality grasses. Did total grazing bans achieve the best outcome, 
or was tactical grazing better? Changes in the organisation of livestock production on farms were 
likely to be only part of the story. It was evident that better outcomes resulted when the markets 
sent signals to herders that emphasised per head production over increasing animal numbers. 
Better markets could encourage change with less need for government intervention. 
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main ACIAR sites

Figure 1.2 Map of the main vegetation types across China and the main initial study sites 
used in the ACIAR Sustainable Chinese Grasslands Program

All these components had to be documented. ACIAR agreed to a second major phase in this 
program, providing support to coordinate the planned work and help document the impact of 
various changes. The Chinese Government, through various national and local programs, provided 
funds for the comparison of experimental and control farms in nine regions across China, several 
projects to investigate grazing tactics and strategies on the main grassland types in northern 
and western China, and other work on improving the nutrition of livestock when grasslands are 
inadequate. 

As these programs were large, and new to many involved, the success rate was variable. However, 
overall, far more is now known about managing the grasslands and the system changes that are 
required to deliver better household incomes and improved grassland condition. 

We thank all our supporters and collaborators for their major efforts at taking on and researching 
the many ideas generated and obtaining all the funds needed for the success of this work. This 
monograph reports on 15 years of work investigating the improvement of grasslands and herder 
household incomes in northern and western China. The publications listed in Appendix 2 provide 
more detail on the work that was done.
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Theory to practice
In developing the sustainable grassland management program for China, an initial step was to 
revisit the basic relationships underlying animal production of grazing animals. These relationships 
were the subject of much discussion in the 1960s and 1970s. A review of grazing experiments 
(Jones & Sandland 1974) suggested there is often a linear relationship between animal production 
per head and stocking rates (Figure 1.3). The initial formulation normalised the data, which means 
the underlying mathematical relationship may not be necessarily linear. However, if absolute values 
are used, the underlying relationship is clear. An important aspect of defining these relationships 
is that animal production per head (in growth, meat, milk, fibre) is the primary response. The 
productivity per unit area (hectare or mu) is then calculated from the production per head.

production/hectare = production/head x head/hectare

Many papers in the literature confound these terms and calculate them independently, although 
they are not independent measures. This often leads to differences in estimates of optimal stocking 
rates depending upon which measure is used (per head or per hectare). A further problem in the 
literature is the definition of optimal stocking rates at the point where the per head and per hectare 
curves intersect. This is clearly an artefact, dependent upon the scales used for each measure, and 
ignores other criteria that would define the optimum, such as grassland condition or economics.

Over the years, there has been an ongoing debate about the linear or curved nature of the 
response in per head production to stocking rates. A consideration of the results obtained in this 
program and of the literature suggested that curved responses often seemed to occur where there 
was some confounding. Examples include using animals of different ages, using mature animals 
that did not show much growth response, or combining data from different seasons (e.g. where 
grasslands were only growing and green for part of the period of measurement, while the rest of 
the period had effectively very different quantities and quality of forage). When the system under 
study showed reasonably consistent steady-state conditions, linear responses were evident.
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Project meeting to review work, May 2006. Left–right: From Inner Mongolia Agricultural University, Professors 
Yun (Head of Grassland Department), Li (Vice-President), Wang (Head of Faculty of Ecology), Han (local project 
leader); from the Institute of Grassland Research, Dr Tian, Dr Yuan, Dr Xu (local project leader); Professor Kemp 
(project leader). Photo: Han Guodong

A further confounding problem is that, in the first year or more of a grazing experiment, the results 
will reflect the consequences of previous management at the site (Chapter 10; Zhang et al. 2015). 
It can take some time before the results more accurately reflect the treatments being studied. 
In China, grasslands are green and growing for three to four months over summer and animals 
have a reasonably consistent feed supply. It was therefore decided to restrict analyses of animal 
responses to stocking rates to the summer period. In autumn, winter and spring, the quantity 
and quality of forage available is often below maintenance requirements and animal responses 
need to be analysed differently. In those cold seasons, animal production is affected more by low 
temperatures and the quantity and quality of supplements they are given than by the available 
forage on grasslands.

The opportunities for improving animal productivity over summer derive from considering the 
basic relationships between stocking rates and animal production per head and per hectare (Figure 
1.3) (eds Kemp & Michalk 2011). The simple case that applied in China (as shown in Chapters 
8–10) was for a straight-line reduction in production per head with increasing stocking rates. The 
optimum point, based on financial analyses of the per hectare curve, is often around point A, where 
production per hectare and per head is 75% of the potential. At the top of the per hectare curve, 
the marginal gain (slope) for each additional animal is zero, though there are still costs for those 
additional animals. The net income is less than at the peak of the per hectare curve, and moves 
towards point A. The actual financially optimum position will depend upon the total effect of all 
fixed and variable costs, as well as income per animal, but from the perspective of this discussion 
and the experience gained with the models (Chapters 6 and 7), a reasonable position is around 
75% of the peak of the per hectare curve, which translates to 75% of the per head response curve.

Livestock producers are often given a target production per hectare to aim for. These curves 
illustrate a problem that can arise. The production per hectare curve shows there are two positions 
(points A and B) where the same productivity applies per hectare. At point B, however, production 
per head is only 25% of the potential and the stocking rate is three times that of point A. 
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The stocking rate is a simple way of estimating the available forage per animal. The slow growth 
of animals to maturity in China strongly indicates that many are stocked at that higher level, a 
condition that also applies in poor growing seasons. In a drought or winter snow emergency (called 
dzud in Mongolia), animal production becomes negative as the notional stocking rate, relative 
to the forage supply, increases considerably. These curves indicate how the stocking rate could 
be substantially reduced and still achieve the same output of animal products per hectare, while 
moving closer to the point where net income per hectare, and therefore per farm, is maximised. In 
practice, the actual optimal position will vary, but the underlying response functions would retain a 
similar shape, with different scales.

Other analyses (Kemp, Badgery & Michalk 2015) indicated that, at point A, the grasslands would 
be in much better condition than at point B. To achieve production per head around 75% of 
the potential would require higher levels of green herbage mass in the grassland with a higher 
proportion of desirable plant species (Chapter 10). Economic modelling indicates that herder 
household net incomes would be increased if stocking rates were at point A (Michalk et al. 2011). 
This provides a mechanism where stocking rates could be reduced, animal productivity increased 
and grasslands rehabilitated, as there is less risk of overgrazing. These basic relationships were 
used in models (Chapters 6 and 7) to assess the cost–benefit responses of different stocking rates. 
The outcomes of the modelling were tested and substantiated in farm demonstrations (Chapter 
4). Results from the grazing experiments were used to assess the form of the response in per head 
production to stocking rates and that supported the basic linear relationship (Chapters 8–10).

Many herders are not familiar with thinking about productivity per hectare, and better understand 
productivity per head. As with livestock producers in Australia, they talk more about how their 
animals perform than their output per hectare. Traditional herders lived a nomadic existence, 
and land was not necessarily the main constraint on livestock production. The constraint is more 
often how many animals they can manage with the labour available. For that reason, we translated 
the optimal values to per head production to provide better guidelines for herders (Chapters 4 
and 5). By monitoring their animals, herders can better judge if their stocking rates are near the 
optimum, rather than developing new skills in thinking about stocking rates. In addition, the models 
estimated net incomes per household to reinforce the benefits of reduced stocking rates.

This program sought to identify various criteria that herders and officials can use to better manage 
their livestock and grasslands. Productivity and profitability per head are a primary measure that 
herders are more likely to monitor and use to optimise their household income. In addition, some 
simpler criteria are needed to manage stocking rates so that the grassland condition is optimised. 
Unless herders have accurate measures of the land area they are grazing, it is difficult for them 
to know and manage stocking rates. The grassland condition depends upon the balance between 
plant growth and animal demand. Animal demand varies with the size and physiological state of 
the livestock and is not easy to calculate accurately. However, the balance between animal demand 
and plant supply is clearly visible in the herbage mass. In experiments, the actual herbage mass 
in response to grazing pressures is regularly measured so that the herbage mass that optimises 
grassland functions and animal productivity can be assessed. Various studies sought to identify this 
optimal grassland herbage mass (Chapters 8–10). When the relevant values for herbage mass are 
known for any given grassland type, herders and officials can be trained to recognise that level and 
adjust their grazing and stock numbers accordingly.

The many different grassland types and environments across China mean that no single set of 
management criteria will apply to all areas. It is anticipated that the sustainable levels of herbage mass 
will probably range from high values in the higher rainfall meadow steppe to low values in the desert 
steppe. As an aid to officials in making judgements about sustainable levels of grassland utilisation, a 
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long-term objective of this program is to use the data from grazing experiments to not only estimate 
the sustainable levels of herbage mass, but also estimate what that means in the sustainable 
consumption rates by livestock. The aim is to manage grasslands to improve and maintain a higher 
proportion of desirable plant species and maintain enough cover to reduce the risk of soil erosion.

Program structure
This large program had a transdisciplinary approach. The core aim was to improve the grasslands 
and the livelihoods of herders who depended upon them. All the work was evaluated from that 
perspective, as well as its contribution to understanding the system. The transdisciplinary nature 
of the work carried an expectation that all personnel had some understanding of the other 
components, so they could do better research and help solve the core problems more efficiently, 
although this varied among personnel. Capacity building was important in all components of the 
program. Central to the program design were the case study and satellite farms (Figure 1.4), which 
provided data to calibrate models and investigate what changes may be more useful, and ran the 
demonstrations to test the model outcomes.

As well as the data obtained from farms, additional data was required from experiments and 
literature to develop various models used to analyse farm options. Modelling and experiments 
proceeded in parallel. To keep the program’s focus, regular meetings with herders and local 
officials discussed the program’s progress. Training sessions were held with herders and officials 
to improve their skills as they moved from traditional practices to one that emphasised production 
for developing markets from which they could derive improved incomes. The cyclical nature of the 
program’s design meant that there was no specific endpoint—a situation that applies to agriculture in 
general. Rather, the success of the program emerged when it was evident that sustainable changes 
in the livestock/grassland system were being adopted and herder livelihoods were improving.

Case study & satellite farms

Note: Names are listed alphabetically in English
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Figure 1.4 The Sustainable Chinese Grasslands Program aimed to analyse and improve the 
livelihoods of herders and rehabilitate grasslands
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Working in China
Applied research programs such as those outlined in this monograph not only need to find 
appropriate solutions to problems, they must also develop the connections with herders and 
various authorities to deliver and help implement the practices identified. What were the processes 
that helped define the project and promote the results? This section outlines the main processes 
we used, though their implementation varied depending on how remote the study villages were. 
In some cases, we were able to visit sites regularly, but in others we worked with local researchers 
and students who did the required enquiries, surveys, training and contacts. 

Initially, about three years were spent in discussion before the first phase of work officially 
started. These discussions clarified that farm surveys and modelling and field experiments were 
needed, and this fieldwork was funded and done by the Chinese groups. Once the project officially 
started, much time was spent interviewing farmers in each study village to understand how they 
worked and what the main parameters of their grazing–livestock system were. Repeat visits often 
applied, as it was important for the key people involved (researchers, herders and local officials) 
to get to know one another. Data had to be clarified during these repeat visits, as we built our 
understanding. We relied on herders recalling the biophysical and financial data we needed, as they 
did not keep written records. Regular visits were made at times when key pieces of information 
were more likely to be recalled. We worked with staff and students to help them understand how 
to use open-ended questions (e.g. ‘What did you pay for a ram?’) rather than leading questions (e.g. 
‘You paid ¥500 for a ram’) to get better data. In China, leading questions are common and people 
politely give the answer expected.

We met with local officials and other interested people to outline what we were doing and keep 
them informed on progress in the project. Those contacts were at least annual and often more 
frequent. Similar contacts were made across the six layers of government in China. In Beijing, the 
team met with the Ministry of Agriculture and the Ministry of Science and Technology and other 
funding agencies. Our aim was to inform these groups of our progress and the implications for 
their programs. This had some influence on the Chinese national five-year plans and their annual 
updates. Officials and some herders visited Australia to see research and do ‘paddock to plate’ 
training programs, which helped them understand the key importance of more transparent 
marketing chains and understand how we carry out Australian research.

Extension staff from Australia helped run training programs with herders. This was a new, less 
formal approach for China. We met with small groups of herders on their farms. After some initial 
meetings, we asked officials to stay away so that the herders would talk more freely with the 
trainers. Separate meetings were held with officials to tell them what was discussed, how it was 
done and what we learned from the exchange with herders. This helped build a more accurate 
knowledge base of how livestock were managed.

The work in this monograph has been the subject of many papers presented at conferences and 
meetings in China and in lectures to staff and students. We wanted to present work-in-progress as 
well as more complete results. As will be evident through this monograph, we developed various 
theories to help us understand, interpret and model the grazing–livestock system. These have 
become important in the subjects taught at collaborating universities in China. Further details on 
capacity building achieved are discussed in Chapter 11.



Sustainable Chinese Grasslands 13

1  Sustainable Chinese grasslands

Monograph outline
This monograph reviews the work done in the large sustainable grasslands program since the early 
2000s, with emphasis on the period 2011–18. A previous publication (eds Kemp & Michalk 2011) 
provides more detail on the background and earlier work.

The program was designed to provide sound evidence for the livestock and grassland management 
options to guide Chinese research and development agencies on how to alleviate poverty and 
reduce further environmental damage on degraded grasslands by improving household incomes 
from livestock production enterprises while reducing grazing pressures.

The program had two main objectives:

1. analyse the bio-economic sustainability of grassland livestock production systems options at 
household level

2. develop evidence-based advice for Chinese research and development agencies on practical 
options for reducing grazing pressures and improving net financial returns from livestock.

As part of these studies, a set of system components were investigated:

1. Enterprise choice: Which livestock enterprises are the most beneficial for net income and 
grassland sustainability?

2. Animal management: What changes are needed in the type, numbers and management of 
animals to achieve this?

3. Animal nutrition: What changes are needed in animal feeding strategies throughout the year?

4. Grassland management: How will these new livestock production systems improve the 
sustainability of the grassland?

5. Infrastructure: How will changes affect farm infrastructure and management?

6. Finance and policies: What are the additional strategies/policies that could be implemented to 
achieve greater household incomes and rehabilitate grasslands?

7. Driving change: What are the drivers of practice change that will bring about the changes 
identified?

These topics overlap and their interactions, as well as individual outcomes, will be considered 
in this monograph. These objectives and topics are then considered in the series of studies 
summarised in the following chapters. 

• Chapter 2: Chinese livestock numbers and grassland impact

• Chapter 3: Changing animal practices and industry structures on grassland farms

• Chapter 4: Farm demonstrations—what are we learning?

• Chapter 5: Herder attitudes on stocking rates and implications for grazing management in 
northern China

• Chapter 6: Sustainability modelling

• Chapter 7: Modelling the sustainability of Qinghai–Tibetan Plateau grasslands

• Chapter 8: Desert steppe grazing management
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• Chapter 9: Managing the typical steppe

• Chapter 10: Devising sustainable grassland grazing management practices for the future of 
Chinese grasslands

• Chapter 11: Capacity building as a driver to deliver benefits for sustainable grasslands

• Chapter 12: Future-proof sustainable Chinese grasslands
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