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3 Changing animal practices 
and industry structures on 
grassland farms

Wu Jianping, Gong Xuyin, Lang Xia, David Kemp, Taro Takahashi,  
David Michalk, Hou Xiangyang, Zhang Xiaoqing

China has 400 Mha of grasslands (Kemp & Michalk 2011; Kemp et al. 2013), of which 300 Mha are 
in the north and west of the country, directly supporting 16 million people (Michalk et al. 2011) plus 
many more indirectly. From 1950 to 1980, China’s human population rapidly increased throughout 
much of the grassland areas. As a result, livestock numbers also increased to support the growing 
population and sustain the livelihoods of herder households. Prior to 1980, livestock production by 
herders focused on subsistence for households and the local communities and grazing practices 
maintained a transhumant, annual migration system on the extensive grasslands. Traditional 
practice was that grasslands would be rested at intervals, allowing time for species to adapt and 
recover. The amount of forage available for livestock was greater than it is today. These processes 
of recovery have declined significantly as livestock densities increased from 1950 (Chapter 2).
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After 1980, policies focused on increasing livestock production to satisfy increasing demands 
for livestock products such as milk, meat, fibre and hides. These livestock products traditionally 
come from pastoral areas. Increasing numbers of cattle, yaks, sheep and goats in pastoral regions 
resulted in continuous overgrazing and led to over 85% of China’s grasslands being degraded 
by the early to mid-1990s. During this period, the frequency of severe sandstorms in spring 
increased significantly every year as a result of overgrazing. Starting in the 1990s, research began 
on identifying sustainable solutions for rehabilitation of the grasslands. Government policies 
changed with the implementation of the Grassland Law, designed to protect and restore vast areas 
of grasslands, reduce dust storms and recover desirable plant species and biodiversity. Subsidies 
for fencing came in from the mid-1990s, and grazing bans were progressively introduced from the 
early 2000s.

The skills of traditional herders have been built on surviving in a very harsh climate, and the 
primary use of livestock for household consumption as a ‘bank’, which can be sold when needed, 
and only selling a small proportion of their flock or herd. Herders had limited knowledge and 
skills of how to optimise the output of animal products to increase household incomes within the 
constraints of limited grassland and other fodder resources. In the early 2000s, the sustainable 
grasslands program supported by ACIAR started with the goals of identifying practices that 
rehabilitated degraded grasslands and improved the livelihoods of herders. As discussed through 
this monograph, the initial work sought to better understand the herder livestock system on 
grasslands to improve knowledge, supported by modelling the energy balance of livestock, and 
investigate changes that could improve the efficiency of animal production while reducing the 
grazing pressure on grasslands. 

This chapter reviews some of the changes in animal management practices coming from the 
ACIAR program that improve the efficiency of animal production and are viable within the herder 
livestock production systems. Similar changes in practices are likely to be useful in other countries 
throughout the Eurasian grasslands. In the ACIAR program, the main region where many of the 
animal management studies were done was Sunan, Gansu, in western China. Sunan is on the 
northern edge of the Qinghai–Tibetan Plateau, where the mountains are up to 5,000 m high and 
the grasslands are alpine meadows. Many of the herders are Tibetan, grazing fine-wool sheep. 
Flock sizes are often only around 100 adult animals and the herders have summer, autumn/spring 
and winter grazing lands. Additional aspects of livestock management were studied in IMAR.

Challenges
Grassland degradation is now common across most of the grasslands of China. This has resulted in 
lower productivity and carry capacity, severe soil erosion, loss of biodiversity and other detrimental 
effects. In the past few decades, the estimated average grassland production and carrying capacity 
has decreased about 30% in the most of China’s north-western regions, while the livestock (sheep, 
goats and cattle) population doubled (Chapter 2). As overgrazing of grasslands has increased, the 
available forage for livestock has significantly reduced. The condition of livestock is now often 
poorer than was traditionally been case. In part, this is due to an imbalance in the forage available 
in summer and winter grazing areas, but it mostly results from major increases in animal numbers 
(Chapter 2). There has been the belief that the path to increasing household incomes is through 
more animals. However, as demonstrated through this monograph, improving the efficiency of 
production and focusing on productivity per head provides a better way of optimising household 
incomes, while reducing the grazing pressure on grasslands.
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Traditional livestock management had not been focused on maximising animal products for 
sale (Kemp & Michalk 2011). A household’s assets were largely tied up in its ‘bank’ of livestock for 
domestic use and status, and prices for animals did not vary much with animal size or output. 
Households therefore aimed to maximise animal numbers and only a small proportion of a 
flock was ever sold. Flock and herd sizes were very dependent on seasonal conditions and there 
was very little feeding of hay or other supplements. The limited hay made was used for animals 
that were in poor condition, rather than for the general herd. That meant animals were fed 
supplements only after declining in condition, rather than for maintenance. When heavy winter 
snowfalls occurred, often after a summer with poor grass growth, animal deaths were high. This is 
referred to as a snow emergency in northern China, or dzud in Mongolia. Work on monitoring flock 
structure and condition (Kemp, Han & Junk et al. 2011) found that flocks often had a very uneven 
age structure. Often the best animals were sold to traders, which meant the remaining flocks were 
increasingly dominated by less productive and older animals. Renewal occurred after bad seasons, 
when the poorer animals died. This increased the forage supply per head for the remaining 
animals in subsequent years, which resulted in higher birth rates and renewed the flock, but 
with an uneven age structure. This is similar to wild animal populations and is largely unplanned. 
Improvements in productivity can be made by culling less-productive animals, better feeding of the 
remaining animals. Herders can market the animals they wish to sell, rather than traders dictating 
which animals they wish to buy (Kemp, Han & Junk et al. 2011).

Chinese government policies have had the twin aims of rehabilitating the degraded grasslands and 
alleviating poverty among herders (Kemp et al. 2013). These were also the aims of the program 
discussed in this monograph. Reducing stocking rates leads to higher production per head over 
summer, while at other times of the year more supplement per head is needed to maintain animal 
liveweights (eds Kemp & Michalk 2011). Research is needed to determine relative responses, and 
the data obtained can be used in models to find optimal farm level solutions. Alongside these 
issues are policies of total or seasonal grazing bans that aim to rehabilitate grasslands. For severely 
degraded grasslands, a total ban on grazing is reasonable, as there is almost no forage available for 
animals. Seasonal bans also have their place, as research has shown the value of allowing early-
season growth of grasslands for increasing the total growth over summer (Chen et al. 2002). But 
for many grasslands where degradation is in the early stages and where changes in plant species 
have occurred, reduced and tactical grazing practices could be more useful than a total grazing 
ban. Livestock management and feeding strategies need to be developed in ways that help relieve 
pressure on the grasslands throughout the year.

Demand for animal products has increased in recent years. This has led to many small cropping 
farmers increasing the number of animals they raise, which in turn has depressed livestock prices. 
The animals raised by cropping farmers tend to scavenge for food and are poorly prepared for 
markets. This exacerbates the profitability of livestock production for herders who do not have 
other options. Herders then continue to increase their animal numbers, which has further adverse 
consequences for grasslands. Grain prices are guaranteed in China and these prices are higher 
than herders could normally afford, and higher than in countries like Australia and the USA. It is 
difficult for herders to use opportunity feedlots or provide better supplements through winter. The 
quantity and quality of individual animals drops, and herders are unable to get better prices. While 
these trends reflect the developing markets in modern China, they reinforce the need to develop 
more efficient livestock production systems, especially for herders who are solely dependent on 
livestock for their livelihoods.
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Marketing of livestock (left) and their products (right) has been largely negotiated between single traders and 
herders, without any transparency. There are often many traders in the marketing chain and margins are small. 
Better marketing systems are needed to incentivise herders to improve their productivity. Photos: D.R. Kemp

Modelling
The ACIAR program used several staged methods to develop new practices that herders could use. 
Farm surveys were done to provide data on typical farms in each study region. The data obtained 
were used in models (Chapter 7; Takahashi, Jones & Kemp 2011) to understand current constraints 
and investigate alternative practices. The results from modelling various options were tested in on-
farm experiments.

The livestock production system on grasslands in China is primarily limited by energy (feed) supply 
(Yang et al. 2012b). An estimate of the metabolisable energy (ME) balance per SE provides a clear 
picture of the scale of changes often needed (Figure 3.1). Estimates of actual energy intake in 
comparison with that required for maintenance show large gaps exist for 7–8 months (typically 
October to April) each year. These graphs do not include energy estimates for maximising 
production, as it was found that those curves were typically double that for maintenance and could 
not be realistically achieved with all the constraints on farms in China. Researchers, officials and 
herders in China could better understand the value of minimising the gap between actual and 
maintenance energy levels, which helped to devise improved practices.

The typical energy balance patterns found across China showed major deficits through winter 
(Yang et al. 2011). The only time that maintenance requirements were exceeded was in summer 
(Figure 3.1), when animal growth occurs. Animals typically lose 20–30% of their liveweight through 
the cold months and then regain that weight in summer. Liveweights of mature animals in 
September are often only marginally better than the year before. This means that much of their 
summer growth is compensatory gain, which is achieved at a higher level of efficiency than growth 
requiring structural body changes (e.g. bone growth). The peak in actual energy requirements 
occurred primarily around lambing. In Figure 3.1, this started in January, when temperatures were 
well below 0 °C and actual energy intake was only a third of that required for maintenance. These 
curves indicate the need for better feeding practices through the cold months of the year, and that 
changing lambing dates closer to summer (e.g. May) would better align energy demand and supply.
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Figure 3.1 Metabolisable energy (actual and maintenance) for fine-wool sheep on a typical 
farm, Gansu, before the demonstration farms started

Flock and herd structures in China tend to have uneven age patterns and retain poor performing 
animals. A model was developed to estimate the net income (gross margin) for each individual 
animal in a flock or herd and rank animals from best to worst (Yang et al. 2012b). Curves for 
cumulative net income (Figure 3.2) typically showed a rise then fall. The final point (A) is the net 
income from livestock for the farm. The decline in the later part of these curves reflects the fact 
that some animals cost more to keep than they earn in income. Extrapolation from point A to 
point B shows how retaining only the better animals would result in the same farm net income, 
but with fewer animals. Often a 50% reduction in animal numbers achieved this. The animals 
ranked between point A and point B are the primary group for culling. But, as this system is feed-
limited, if half the animals are removed the remaining animals can increase their food intake and 
production, resulting in the dashed curve. Livestock net income could then exceed that achieved 
at point B, or the same net income would be sustained at point C. This model greatly improved 
the understanding of the benefits of culling the least productive animals—ewes that did not 
successfully produce a lamb or animals that did not grow. This model only considers selection 
within the existing animals, but further gains could be made by introducing animals with higher 
genetic merit and improving the food supply at critical times during their life cycle.
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Figure 3.2 Ranking of net income (gross margin) per sheep on a demonstration fine-wool 
sheep farm, Gansu, using the PhaseONE model 
Note: In China, the unit of currency is the Renminbi (RMB) denoted by the symbol ¥, not to be confused with the 
Japanese yen, which uses the same symbol.

Other models were used to determine optimal average stocking rates over time, using a dynamic 
model responding to variable grassland management tactics (Chapter 7). The theory of animal 
production from grassland (Chapter 1) provided the central ideas about how reductions in stocking 
rates could raise incomes while aiding rehabilitation of the grasslands. The models incorporated 
functions to analyse the effects of climate (precipitation, temperature and wind) on productivity, 
which were then used to analyse feeding practices and the use of warm sheds through the cold 
months. The ideas developed from these models were then considered and the more useful ones, 
both in terms of financial and sustainability gains, were tested in on-farm studies. These studies 
were used to develop practices that could be readily used on farms.

Changing animal practices
Animal management practices used by herders have evolved over time, but have focused more on 
managing the survival of the maximum number of animals than on achieving more animal product. 
Herders are willing to consider new practices when they can see the benefits (Wu et al. 2011). In 
this section, we present the results of testing new practices that herders have now adopted.

Lambing time
Lambing has traditionally occurred in mid winter, as ewes are in the best condition to get pregnant 
at the end of summer. A winter-born lamb is weaned in early summer when grass growth is 
commencing. While that pattern makes some sense ecologically, it suffers from the problem 
of ewes experiencing a huge energy deficit during lambing and early lactation (Figure 3.1). 
Milk production is consequently very limited, and both ewes and lambs are well below optimal 
liveweights throughout the whole winter.



Sustainable Chinese Grasslands 45

3  Changing animal practices and industry structures on grassland farms

The impact on energy balances of varying lambing times, and the value of providing supplements 
during critical periods, were modelled for a study village in Sunan, Gansu. Farms graze areas 
from 2,000–3,500 m in altitude through the year. The options modelled were traditional lambing 
in January with no supplements (Figure 3.1), or lambing in April, May or June with supplements. 
January lambing, with supplements, still resulted in a 50% energy deficit during lambing and early 
lactation (Figure 3.3). April lambing, with supplements, resulted in much smaller deficits during 
lambing and early lactation (Figure 3.4). The agreement between maintenance requirements and 
actual energy intake was closer when lambing occurred in May (Figure 3.5) and June (Figure 3.6).
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Figure 3.3 Metabolisable energy (actual and 
maintenance), January lambing 
with some supplements fed at 
local rates, demonstration farm, 
Sunan, Gansu
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Figure 3.4 Metabolisable energy (actual 
and maintenance), April lambing 
with some supplements fed at 
local rates, demonstration farm, 
Sunan, Gansu
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Figure 3.5 Metabolisable energy (actual 
and maintenance), May lambing 
with some supplements fed at 
local rates, demonstration farm, 
Sunan, Gansu
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Figure 3.6 Metabolisable energy (actual 
and maintenance), June lambing 
with some supplements fed at 
local rates, demonstration farm, 
Sunan, Gansu

Where the agreement between energy demand for maintenance and actual supply was closer, it 
was anticipated that ewes would produce more milk and lambs would be larger and grow faster. 
These predictions were discussed with local herders and it was decided to trial lambing in April 
and May on demonstration farms. It was thought that June lambing would create problems in 
producing lambs large enough to be sold in early autumn.
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Lambs born in January typically weigh 2–3 kg at birth and have slow growth rates until mid 
summer, when grass growth is significant. This demonstration found that April-born lambs 
were larger and reached higher weights at sale in early autumn (Table 3.1). May-born lambs had 
significantly higher birth weights, but significantly lower weights at sale in early autumn. The 
demonstration household strongly preferred April lambing because of the heavier sale weight in 
autumn. They have now adopted this practice, as have others in the village.

Table 3.1 Lamb growth and survival in response to lambing time, demonstration farm,  
Sunan, Gansu

Lambing 
months

Number 
(head)

Birth weight 
(mean ± SD, kg)

1-month weight  
(mean ± SD, kg)

2-month weight  
(mean ± SD, kg)

Sale weight  
(mean ± SD, kg)

Survival 
rate (%)

April 94 3.1 ± 0.6(b) 8.2 ± 1.5(a) 16.3 ± 2.8(a) 28.8 ± 4.1(b) 98

April 121 3.1 ± 0.5(b) 8.4 ± 2.7(a) 16.9 ± 2.1(a) 27.7 ± 3.0(b) 98

May 71 3.4 ± 0.7(a) 8.6 ± 1.7(a) 17.4 ± 2.4(a) 23.7 ± 4.2(a) 95

Note: Different letters in the same column indicate significant difference (p < 0.05).

These lambs at Sunan were born in April (spring), weaned early and grazed over summer on fresh grassland. 
Their growth rates exceeded those of lambs traditionally born in January (winter) and weaned in early summer. 
Photo: D.R. Kemp
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Warm sheds

Government programs have constructed many warm sheds, especially in IMAR. The plastic roof is south-facing 
and can be removed in summer. Some sheds have heating from methane digesters that use collected dung and 
urine. New designs have a solid and well-insulated roof. Photo: D.R. Kemp

Winters across northern and western China are very cold. Temperatures can be –20 °C to 
–30 °C. Traditional shelters have been used to provide some protection from the cold wind and 
snowstorms, but the benefits are marginal. Enclosed warm sheds have been developed to protect 
animals from the cold and trap heat. The best sheds now use plastic or glass roofs (facing south) 
and/or higher-quality insulation to trap heat and minimise heat loss. Most farms use modified 
traditional sheds to create a warmer environment for livestock. A warm shed compensates for 
the lack of food. An on-farm comparison of traditional sheds and warm sheds, where there was 
some insulation and air flow was restricted, demonstrated that warm sheds halved weight loss and 
increased conception and lambing rates significantly (Table 3.2).

Table 3.2 Fine-wool sheep performance, Gansu

Group
Number 
of sheep

Weight Weight change Fecundity

Before winter 
(mean ± SD, kg)

After winter 
(mean ± SD, kg) 

kg % Conception 
rate (%)

Lambing 
rate (%)

Warm shed group I 230 45.8 ± 4.9 40.2 ± 4.3 –5.6 12.3 97* 97**

Warm shed group II 110 40.3 ± 4.6 34.3 ± 4.4 –6.0 14.9 99** 96**

Control (traditional) 
shed

120 41.9 ± 5.1 30.5 ± 5.0 –11.4 27.2 88 79

Note: * = significant at 0.05; ** = significant at 0.01 (compared to control).
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The effect of winter temperatures on ewes and lambs was investigated in more detail to define the 
temperature responses of sheep (Zhang et al. 2016). Two groups of lambing ewes were monitored 
in adjacent sheds in Taipusi, IMAR. One group was in a shed modified to make it warmer through 
winter, and the other group was in a shelter. The animals were fed a ration with more protein and 
energy than would have been normal practice, but was still below maintenance requirements 
through winter. The ration was deemed to be financially viable for herders. The data were 
reanalysed to define temperature responses for ewe and lamb growth rates (Kemp et al. 2018). 

These results show that, even though the ewes were fed a better diet than normal, ewe liveweights 
started to decline at temperatures below –8 °C (Figure 3.7). Lamb growth rates were closely 
related to the weight loss of ewes (Figure 3.8), reinforcing the need for better ewe nutrition in 
late pregnancy and through lactation. The warm sheds only provided a small benefit over the 
conventional shed. In support of the earlier results, there was a higher lambing rate in the warm 
shed but no significant differences in liveweights. In part, this was due to more respiratory 
problems among the warm shed animals, who were at a higher density than the traditional shelter. 
Other experience in using warm sheds through western China (Wu JP, personal communication) 
has found there is a need to have 20–30% lower animal densities than official recommendations to 
allow for better ventilation and animal movement, and to improve the food supply.
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Figure 3.8 Daily lamb growth rates and ewe weight (Jan–Mar), combined data from 
traditional and warm sheds
Source: Kemp et al. (2018)

Supplementation of ewes
Traditional practice has resulted in ewes being grossly underfed through winter. This has 
major effects on their body condition and liveweight and the weights and growth of lambs. 
Demonstrations examined the effects of improved energy supplements for the condition of ewes 
and lamb birth weights. The traditional practice of lambing in mid winter was followed. Ewes 
were fed a supplement for 0, 1 or 2 months prior to giving birth. There was no effect on the ewes’ 
condition scores, but lamb birth weights were directly affected. The supplement fed resulted in only 
a marginal improvement in quantity and quality than the herders would have otherwise used.

Table 3.3 Ewe body condition score (at lambing) and lamb birth weight in response to 
supplements, farm demonstration, Sunan, Gansu

Condition Period supplement fed to ewes before lambing

0 
(mean ± SD)

1 month 
(mean ± SD)

2 months 
(mean ± SD)

Ewe body condition score 2 months 
before lambing

3.1 ± 0.3(a) 3.2 ± 0.4(a) 3.1 ± 0.2(a)

Ewe body condition score at lambing 2.4 ± 0.3(b) 2.9 ± 0.3(a) 3.1 ± 0.4(a)

Lamb birth weight (kg) 3.4 ± 0.4(c) 3.8 ± 0.4(b) 4.2 ± 0.5(a)

Notes:

• Different letters in the same row indicate significant difference (p < 0.05). 
• Supplement fed was 0.06 kg maize + 0.15 kg beans + 0.09 kg wheat bran per ewe per day, providing a total of 3.3 MJ and 80 g 

crude protein.
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Improving the nutrition of animals is vital for sustaining production and improving herder incomes. 
This allows grasslands to be managed to optimise the proportion of species with higher nutritive 
value (Liang et al. 2015) while reducing stocking rates and pressure on the grasslands, which will 
then reduce environmental problems such as dust storms (Wang et al. 2011) and greenhouse gas 
production (Dong et al. 2011).

    
Maize stubble (left) is commonly fed, unchopped, to livestock in winter, which reduces the rate of weight loss. 
However, more and better-quality meadow hay (right) is now being made in IMAR, which can minimise weight 
loss in livestock through winter if used well. Photos: D.R. Kemp

Precision management
The model developed to decide which animals to keep and which to cull (Figure 3.2) was applied 
to a demonstration farm in Sunan, Gansu with Gansu alpine fine-wool sheep. The application of 
the model in 2010, three years after selection for better animals had begun (Figure 3.9), indicated 
a small number of inefficient animals (between points A and B), although there was a higher 
proportion of old animals in the flock than would be ideal to sustain production levels. The 
demonstration farm started in 2007, but insufficient data had been collected on each animal to 
use the precision management model at that time. An analysis of the possible gains from selection 
suggested that considerable improvements were possible. The dashed line in Figure 3.9 shows the 
modelled gains from selective culling of the least productive sheep.
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Figure 3.9 Cumulative gross margins for demonstration farm, Sunan, Gansu, 2010
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A more intense selection program was then implemented (Yang B et al. 2012a). The results showed 
that in 2014 there were no animals that did not return a positive net income (Figure 3.10). The 
cumulative net livestock income was close to the ideal straight line. Further evaluation of the 
remaining animals suggested some gains were still possible. The same total net livestock income 
could be achieved with about 10 fewer animals (point C). The net income from livestock in 2014 was 
about 50% higher than in 2010. This resulted from improving the quantity and quality of livestock 
products and a general increase in market prices.
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Figure 3.10 Cumulative gross margins for demonstration farm, Sunan, Gansu, 2014

The progressive improvement trends in the demonstration farm are evident in several key 
measures (Table 3.4). From 2007 to 2014, the flock size was reduced from 161 to 120 animals. 
The liveweights, body condition scores and wool production all increased, as did lamb birth 
weights and lamb sale weights. Overall, there was a substantial increase in farm income. The 
reduction in animal numbers allowed more forage for the remaining more-efficient animals. Small 
improvements in the supplements fed enabled animals to respond effectively.

Table 3.4 Sheep production using precision management and supplements, demonstration 
farm, Sunan, Gansu, 2007–14

Year Sheep 
number 
(head)

Liveweight 
before mating  

(mean ± SD, kg)

Body 
condition 

score 
(mean ± SD)

Wool 
production  
(mean ± SD, 

kg)

Lamb birth 
weight

(mean ± SD, 
kg)

Lamb sale 
weight 

(mean ± SD, 
kg)

Income
(yuan)

2007 161 38.5 ± 4.8 2.8 ± 0.5 2.9 ± 0.2 3.1 ± 0.7 25.7 ± 3.5 31,729

2010 149 42.6 ± 5.9 3.2 ± 0.3 3.3 ± 0.3 3.5 ± 0.6 26.5 ± 5.3 34,995

2014 120 43.1 ± 6.1 3.6 ± 0.2 3.7 ± 0.7 3.5 ± 0.7 29.0 ± 4.5 46,463

The demonstration farm at Sunan was able to achieve a 25% reduction in animal numbers, with 
a 50% increase in net income. These changes were mainly from culling poor performing animals, 
selecting and breeding from the more productive animals within existing flocks, improving feeding 
practices (Gong et al. 2011) and using warm sheds through winter. The control farm did not receive 
any particular support, but nor were they constrained in what they could do. It was not considered 
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ethical to restrict their development. Practices changed on control farms over time as they observed 
the demonstration farms and varied their practices with changing seasonal and market conditions.

Changes in body weight of animals on the control farms increased over the years, but less than for 
the demonstration farms (Table 3.5). On the demonstration farms in 2015, all classes of sheep were 
about 2 kg heavier than on the control farms, and there was an increase from 2008 in the body 
weight of ewes (8 kg), lambs (6 kg) and wethers (12 kg). These gains were measured at the time 
of the annual sales in early autumn and resulted in higher incomes for herder households. The 
responses on the control farms support the view that when the practice changes are clearly evident 
and can be implemented by herders, they will be adopted. Wool growth has shown small increases, 
more so on the demonstration farms (Table 3.6), as have reproductive rates (number of ewes with 
a lamb) and lamb weaning (survival) rates (Table 3.7).

Table 3.5 Body weights of Gansu fine-wool sheep, control and demonstration farms,  
Sunan, Gansu, 2008–15

Year

Control farms Demonstration farms

Ewes 
(mean ± SD, 

kg)

Lambs
(mean ± SD, 

kg)

Wethers 
(mean ± SD, 

kg)

Ewes 
(mean ± SD, 

kg)

Lambs 
(mean ± SD, 

kg)

Wethers 
(mean ± SD, 

kg)

2008 32.4 ± 5.3 23.1 ± 3.3 39.2 ± 8.2 33.3 ± 4.5 24.4 ± 5.3 39.5 ± 10.8

2010 34.6 ± 7.2 28.4 ± 3.6 43.5 ± 11.8 36.5 ± 5.3 29.4 ± 3.7 45.5 ± 5.0

2015 37.8 ± 4.9 28.0 ± 3.9 47.6 ± 4.3 41.3 ± 8.5 30.4 ± 3.1 49.3 ± 6.3

Note: Weights measured at the end of summer, at time of sales.

Table 3.6 Wool yield of Gansu fine-wool sheep, control and demonstration farms, Sunan, 
Gansu, 2008–15

Year

Control farms Demonstration farms

Ewes 
(mean ± SD, 

kg)

Lambs
(mean ± SD, 

kg)

Wethers 
(mean ± SD, 

kg)

Ewes 
(mean ± SD, 

kg)

Lambs 
(mean ± SD, 

kg)

Wethers 
(mean ± SD, 

kg)

2008 2.9 ± 0.5 2.2 ± 0.4 3.1 ± 0.7 2.9 ± 0.6 2.3 ± 0.5 3.2 ± 0.8

2010 3.3 ± 0.8 2.7 ± 0.5 3.2 ± 0.8 3.3 ± 1.0 2.7 ± 0.5 3.7 ± 1.0

2015 3.0 ± 0.6 2.7 ± 0.3 3.1 ± 0.4 3.5 ± 0.8 2.8 ± 0.5 3.5 ± 1.3

Table 3.7 Reproduction and lamb weaning rates, control and demonstration farms, Sunan, 
Gansu, 2008–15

Year

Reproduction rate (%) Lamb weaning rate (%)

Control farms Demonstration farms Control farms Demonstration farms

2008 83 82 75 76

2010 85 89 81 83

2015 96 99 96 99
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Changing industry structures of farms
The examples in this chapter show how it is possible to change practices on farms to increase 
production by reducing animal numbers, while using better selection and feeding practices to 
maintain or increase household incomes. These techniques will contribute to solving the collective 
problems of reducing stocking rates, rehabilitating grasslands and improving herder household 
incomes. An important consideration, however, is that the grazing industries of China are in 
transition. These changes will require not only the continuing development of markets but also 
government support with appropriate policies. The need for government policies to support the 
emerging and likely future trends in livestock production will be critical for the improvement of 
herder household incomes. Policies need to support the trends that will reduce grazing pressures 
on the grasslands and facilitate rehabilitation.

Market development is critical. Herders need to obtain real price increases for better-quality 
animal products to stimulate positive changes. These changes are occurring, but in many regions 
there are still many traders along the value chain who make only small losses or gains (Waldron, 
personal communication). This leads to herders continually borrowing money in order to survive. 
The more efficient and transparent the markets are, the more likelihood there is that herders will 
receive appropriate signals from consumers that they can use to optimise their production system 
and incomes. At present, herders get some price signals that encourage larger quantities of animal 
product per head, but not always enough to improve their financial position. Herder associations 
are being formed to promote the development of market power among herders when negotiating 
with traders. This will improve market information and aid the development of more effective 
markets. Developing premium lamb and beef products, branded as Natural Meat, is another 
recent strategy designed to realise a higher value of products from grass-fed animals. Government 
policies need to promote better market systems and the components that help.

     
Traditional preferences in Chinese pastoral areas have been for meat with a high fat content (left), but health 
conscious consumers now prefer more lean meat. Modern hot pots (right) are very popular and allow meat of 
traditional quality to be used in the cities. Photos: D.R. Kemp

Many herders do not see a useful future in herding for their children and are encouraging them 
to seek employment elsewhere. As these herders get older, they often find it more profitable to 
lease their land to neighbours. They semi-retire with just a few animals for household needs, or 
move into nearby towns. Herders who rent their land are able to increase their area for grazing, 
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and while they may increase their flock or herd size, their net stocking rate declines. This is a useful 
change for grassland management and animal production per head. However, the impacts of 
these changes are not uniform. The rented land is often overused and the herders’ own land is 
lightly used. Land is often only rented for a year at a time, which means there is no incentive to 
better manage the rented land. Policy changes are needed to enable the transfer of land between 
herders in ways that encourage sustainable management. In several of the villages where the 
ACIAR program was active, more collective action by herders to achieve sustainable grassland 
management was becoming evident.

Demonstrations have shown the merit of culling the least productive animals and improving 
the nutrition of those remaining. This is the first step in the process of flock/herd improvement. 
Herders who have been involved in these demonstrations are keeping records of animal 
production and finances, and there are strong indications they will continue to do so. These 
practices will help herders better understand their livestock businesses. Better knowledge of the 
productivity of their animals means herders can more readily identify the better breeding stock 
when they introduce improved genetics, and can target feeding practices to optimise returns. 
Initially, it was a challenge to introduce ear tags to enable better recording of performance. When 
the benefits were demonstrated, the value of ear tags was evident. Ear tags are now required in 
China for management of diseases, such as foot and mouth. Precision livestock management is 
seen as a vital new area for research in China.

The work discussed in this chapter has shown the benefits of improving the quantity and quality 
of supplements. Herders now make more hay and purchase more straw from cropping areas. 
However, the nutritive value of much of this hay and straw is, at best, at maintenance levels. There 
is a poor understanding of energy and protein requirements of livestock. Training in nutrition and 
demonstrations on farms have been very important in educating herders. Research is needed to 
identify ways of improving the yield of digestible nutrients through the cold months of the year 
to improve animal productivity per head and financial returns from livestock. The vast amount of 
straw in China is potentially a valuable resource for livestock, if the quality can be improved.

Many of the examples in this chapter came from Sunan, on the northern edge of the Qinghai–
Tibetan Plateau. This site was the main focus for more detailed animal management studies of the 
ACIAR program, but there are limits about what can be done locally (which also applies in other 
parts of China). The climate at Sunan is cold and there are no significant areas of crops grown to 
improve animal nutrition. To improve animal nutrition, productivity and thence returns to herders, 
the solutions will require wider county level strategies. At lower altitudes, there are the irrigation 
districts of the Hexi corridor, along parts of the old Silk Road. Either the fodder and grains grown 
in the irrigation areas could be transported to the plateau, or animals could be moved to feedlots 
at lower altitudes, closer to the crops. The latter solution is more financially viable, because of 
respective transport costs and because the climate is warmer from autumn to spring. Animals can 
be finished in a shorter time in feedlots, significantly reducing the grazing pressures on grasslands, 
and most animals can be finished before winter becomes severe. The local government has 
helped to fund these feedlots and some herders are now growing the crops used. The principle 
of separating breeding and finishing areas means different groups can specialise. This will be an 
increasing trend in many parts of China’s grasslands.
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