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Rangeland degradation, a worldwide problem, is serious in China, especially in the Northern provinces.

To assess the pastoralists’ perceptions toward rangeland trend and degradation, a survey was

conducted in Ningxia, North China. Data were collected from a total of 284 pastoralists in six Ningxia

counties. Findings showed that the majority of respondents believe the rangelands in Ningxia have been

degraded, although there are some disparities among the counties that illustrate differing severity of

degradation. Findings also clarified that the pastoralists have more knowledge about the ‘‘technical’’

and ‘‘supportive’’ aspects of conditions, while remaining less aware of ‘‘economic’’ and ‘‘management’’

factors of this issue. Yet, a high disparity was revealed between pastoralists’ perceptions among the

counties in this study. The correlation matrix showed that most of their perceptions do not act

independently. Findings also showed that those pastoralists who believe that their rangeland trend is

‘‘improved’’ have broader management and social perceptions than those who believe their rangeland is

‘‘degraded’’. Finally, correlation analysis showed that the management and social perceptions have a

negative correlation with degradation severity. Based on the findings, recommendations for possible

interventions through extension/educational programs to diminish rangeland degradation are made.

The programs are suggested to be presented in three packages including ‘‘management’’, ‘‘social’’, and

‘‘economic’’ issues in rangeland degradation.

& 2009 Elsevier Inc. All rights reserved.
1. Introduction

1.1. Rangeland trends1 in North China

China is second in the world, just behind Australia, in
rangeland area. There are 400 million hectares of rangelands, of
which 313 million hectares can be grazed. China’s rangelands are
41.7 percent of the land area (Ren et al., 2008) and, on a world
scale, are 11.8 percent of the world’s rangelands (Zhao et al.,
2005). Over 50 percent of China’s rangelands are located in the
north, the area that is regarded as the traditional pastoral region.
Northern China contains the world’s third largest grassland,
which supports the world’s largest population of sheep and goats
and the fourth largest concentration of cattle (Zhang and Yang,
1990). More than 36 percent (86.7 million hectares) of the
ll rights reserved.
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1; Cox, 2005).
grasslands of northern China are degraded, and the productivity of
the range has decreased by 30–50 percent (Zhang, 1992).
Although the productivity of the northern grasslands varies with
geography and forage species, it is generally low. The area of
natural grassland is gradually shrinking and the quality is
degrading. Since 1949, an estimated 67 million hectares of high
quality rangeland have been converted to the cultivation of grain,
while only 8 million hectares of artificial grasslands, or about 2
percent of China’s total rangelands, have been created. Conse-
quently, the area of degraded rangeland is very large. Currently,
90 percent of the grassland is being degraded to varying extents
(Zhang and Liang, 2001; Zhang, 2002, 2006). This has come about
mostly due to overpopulation, overgrazing, improper reclamation,
and adverse effects of droughts exacerbated by climate change
(Li et al., 2008).

Rangeland degradation2 and desertification occur mainly in
the arid, poverty-stricken areas in the north of China, mainly in
Xinjiang, Qinghai, Gansu, Inner Mongolia, and Ningxia. Ningxia,
the area covered in this study, once belonged to a region called
‘the land of grass’ (Ho, 2003). Before much of the lush grassland
2 Rangeland degradation (RD) is defined as a decrease in plant species

diversity, plant height, vegetation cover, and plant productivity (Han et al., 2008).
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was reclaimed by agricultural settlers, the whole landscape was
one of rich grandeur. Reports from Sven Hedin’s expeditions in the
1920s, and other reports from the 1930s, make it clear that the
rangelands of Ningxia have deteriorated since that time (Hu et al.,
1992). Today, Ningxia contains 3 million ha of grassland—about
45 percent of the total land surface. Of this, 2.3 million ha have
been reported to be affected to some degree by desertification or
soil erosion, while 2341 km2 of rangeland has been classified as
severely desertified (Han et al., 2008).

To date, the Chinese state has attempted to reduce degradation
severity3 of the rangelands mainly by reducing stocking rates and
also through technical measures, such as aerial sowing (by plane),
the construction of man-made ranges, and the sinking of wells (Ho,
2001). Nevertheless, due to the difficulties encountered in the
implementation of rangeland policies, officials have gradually
become aware that technical measures are only part of the solution
and that rangeland management can only be successful if it
includes pastoralists’ perceptions and involves their participation.
1.2. Importance of pastoralists’ perceptions

Pastoralists are one of the most researched yet least under-
stood groups in the world. Despite decades of empirical research,
many policy makers, government staff, nongovernmental (NGO)
personnel, and the broader public do not fully appreciate the
importance of pastoralists’ expert perceptions (Hesse and
Odhiambo, 2006; Azadi et al., 2007). The belief that pastoral
livestock management is irrational and inherently destructive has
a long history and has widely been accepted by scholars and
officials in the international development community (Sandford,
1983). It originated with Herskovitz’s (1926) hypothesis that
pastoralists accumulate vast numbers of livestock mostly for
reasons of social power and prestige. Hardin’s (1968) notion, the
tragedy of commons, has also been invoked to illustrate the
irrational and destructive nature of pastoral management. Brown
(1971) argued that pastoralists were irrational because they
conducted dairy operations in environmental settings suited for
beef production. Rooted in etic4 view (Chambers, 1997), pastor-
alists often represent a minority vote, occupy vast areas of
relatively invaluable land, and produce livestock products
inefficiently.

As mentioned in Adano and Witsenburg (2006), until 1980,
most governments, NGOs, and missionaries criticized pastoralists
as irrational, ecologically destructive, and economically inefficient
producers (Helland, 1980; Galaty, 1992; Homewood, 1995;
Nunow, 2000). It is therefore not surprising that pastoralists and
their interests were not very high on national policy agendas and
according to the diffusion of innovations’ theory (see Rogers and
Shoemaker, 1971; Roling et al., 1976), they had to ‘‘accept’’
technologies recommended by etics to change their irrational
thoughts and behaviors (Roling, 1979). Consequently, pastoralists
were often restricted by their lack of knowledge, capacity, and
resources from voicing their views and perceptions (Fratkin and
Roth, 2004). At the same time, pastoralists underwent numerous
setbacks. They were further marginalized by welfare, droughts,
livestock diseases, and loss of wetlands to agriculture (Fratkin and
Roth, 2004).

Since the 1980s, a new attitude toward pastoralists has
emerged, marked by a conference entitled ‘‘The Future of Pastoral
Peoples’’ (Dietz, 1987, p. 13, in Adano and Witsenburg, 2006) held
in Nairobi in 1980. Some scholars, among them anthropologists
3 Degradation severity (DS) is commonly defined as the rate of rangeland

degradation (Holechek et al., 2001).
4 Outsiders’ views (e.g., policy makers and scientists).
and range ecologists, highlighted the importance of the emic5

view, and influenced the acceptance of pastoralists as rational
producers (Salzman, 1980; Galaty, 1981; Behnke et al., 1993;
Scoones, 1995; Chambers, 1997; Fratkin, 1997; Goldsmith, 2003;
Dalle et al., 2006; Hesse and Odhiambo, 2006; Sheehy et al., 2006).
Many scientists who had worked with pastoralists and their
ecosystems started opposing the idea of pastoralists’ behavior as
irrational and appreciating their knowledge and perceptions. They
find many pastoral strategies perfectly rational, given the
circumstances facing the herders in question (Helland, 1980;
Sandford, 1983; Swift and Maliki, 1984; Ellis and Swift, 1988;
Goldstein et al., 1990; Mace, 1991; Azadi et al., 2009b). These
studies cast doubt on the premise that pastoralism leads
inevitably to the destruction of rangelands. The studies contain
many cases around the world where pastoral practices are not
irrational and worth appreciation. The fact that the pastoralists
with the most experience have the greatest stake in rangelands
makes it important to study their perceptions. Taking a ‘‘bottom-
up’’ approach (Sheehy et al., 2006) into account, this study aims to
understand the pastoralists’ perceptions toward rangeland de-
gradation in Ningxia. More specifically, the study seeks to answer
(1) How do pastoralists categorize the current trends of their
pasture? (2) How severe is rangelands degradation perceived by
pastoralists? (3) How diverse is their perceptions among the
counties? (4) Are there any associations between the perceptions,
(5) Are there any differences among the perceptions toward
rangeland trends? (6) Are there any relationships between
different perceptions and degradation severity?
2. Materials and methods

2.1. Study site

This article is based on fieldwork conducted in six counties (Xiamaguan,

Xinzhuangji, Chengjiao, Ma’erzhuang, Guanting, and Chengyang) in Ningxia.

Ningxia Hui Autonomous Region is one of the smallest provinces in China. It is

situated in the central Asian steppe and desert region with a continental,

temperate climate increasing in aridity from the south (sub-humid) to the north

(arid). Ningxia is stretched from the Helen Mountains in the north to the Liupan

Mountains on the Loess Plateau in the south. The area is enclosed by the Tengger

and Mu’us deserts (northwest and northeast, respectively). Ningxia Hui Autono-

mous Region is bordered by Shaanxi Province to the east, Inner Mongolia to the

north and west, and by Gansu Province to the south (Fig. 1). The province is

dominated by the fertile plain of the Yellow River in the north, where since the Qin

and Han dynasties irrigation channels have been built on a 400-km stretch of the

river. Ningxia includes a total land surface area of 66 400 km2 and contains 4.24

million people—of which 1.37 million (32 percent) belong to the Islamic Hui

minority. Instead of being administered as a province, Ningxia was carved out as

an Autonomous Region for the Hui in 1958 (Mitchell et al., 1998; Ho, 2001).

2.2. Study sample

In total, 284 pastoralists (240 men and 44 women) were selected for interview

through a cluster random sampling method where Xiamaguan contributed 49

(17.3 percent), Xinzhuangji 47 (16.5 percent), Chengjiao 50 (17.6 percent),

Ma’erzhuang 48 (16.9 percent), Guanting 47 (16.5 percent), and Chengyang 47

(16.5 percent) of the pastoralists.

2.3. Data collection

Using a questionnaire, this research was conducted through a survey. The

questionnaire was approved through face validity and the reliability was

confirmed by estimating Cronbach’s alpha for the perceptions factors (a=0.74).

2.4. Data analysis

The data were analyzed using SPSS software (version 16). To understand

the pastoralists’ perceptions toward RT, RD, and DS, 64 questions were chosen in
5 Insiders’ views (e.g., farmers and pastoralists).
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Fig. 1. Geo-ecology of Ningxia.
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Fig. 2. Three different levels of RT in Ningxia.

Table 1
Means comparison of DS among the counties (ANOVA) F=6.59; Sig.=0.00.

County RT meana

Xiamaguan �5.00a

Xinzhuangji �4.89a

Chengjiao �3.40b

Ma’erzhuang �4.89a

Guanting �4.36a

Chengyang �3.40b

a Common letters show non-significant mean (estimated by LSD, Pr0.05).
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eight different categories6: Technical (11 questions), Policy (12 questions),

Management (8 questions), Activities (8 questions), Economic (7 questions),

Social (6 questions), Supportive (6 questions), and Institutional (6 questions),

to be asked of each respondent. Each correct answer scored 5 points while the

incorrect received 0. Three levels (degraded, stable, and improved7) of RT,

according to Cox (2005) and Holechek et al. (2001) were considered as the current

status of the pasture compared to 5 years earlier. Consequently, DS was also

estimated based on the levels of RT, that is, degraded (�5), stable (0), and

improved (+5).
6 The categories are defined based on the pastoralists’ knowledge, respec-

tively, about ‘‘technical’’, ‘‘state policies’’, ‘‘management’’, ‘‘conservational’’,

‘‘economic’’, ‘‘social empathy’’, ‘‘socio-political supports’’, and ‘‘institutional

arrangements’’ issues in rangeland management.
7 If the proportions of primary forage species increase relative to non-forage

species, the trend is considered upward (improved) while the reverse is a

downward (declined) trend. If there are no changes, the trend is stable (Cox, 2005).

Generally, a change in ecological condition score of 5 percent or more is

considered to indicate an upward or downward trend. Otherwise range condition

is considered to be stable (Holechek et al., 2001).
3. Results and discussion

3.1. Rangeland trend

According to Cox (2005) and Azadi et al. (2009b), pastoralists,
by experience, can usually estimate the trend of their pastures
through the years. They generally know what species and in what
quantity decreased or increased in total. In our study, pastoralists
considered three different levels for RT (Fig. 2).

As shown in Fig. 2, the majority of respondents (264
pastoralists, 93.1 percent) believe that their rangelands (compared
to 5 years earlier) have ‘‘degraded’’ while only 11 (3.6 percent) and
9 (3.3 percent) of the questioned pastoralists evaluated the RT at
the ‘‘stable’’ and ‘‘improved’’ levels, respectively.

This finding was formerly confirmed by Ho (1998, 1999, 2000)
as well as newly supported by Sheehy et al. (2006), Han et al.
(2008), and Squires et al. (2009). They have explained that the RD
is thought to have begun in China by the late 1960s and since then
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the degraded has increased by 15 percent each decade. Han et al.
(2008) also discuss that in the last 10 years the degraded area has
risen from 55 to over 90 percent. They all believe that most of this
degradation is happening in northern China.

3.2. Degradation severity in different counties

Considering six different counties of the study, an ANOVA was
run to find the mean difference of the DS in the counties. As
shown in Table 1, all the counties hold minus mean quantities,
indicating they are all facing degradation. Nevertheless, there are
some disparities among the counties that show different
severities of degradation; Xiamaguan suffered from the highest
severity of degradation (�5.00) while Chengjiao and Chengyang
faced the least (�3.40).

This finding can generally be confirmed by Liu et al. (2003),
who found that the overall severity of land degradation in
northern China has worsened during the last two decades while,
more specifically, Ho (1998) proved that degradation severity is
most serious in the northern and central parts of Ningxia, where
damage to communication lines and agricultural land by drifting
sand has been reported.

3.3. Perceptions

As described in Table 2, the pastoralists have different
perceptions toward the RD. While Technical and Supportive
perceptions have the highest means (16.10 and 15.00,
respectively), Economic and Management perceptions have the
lowest (7.63 and 7.65, respectively). This shows that the
respondents have more knowledge of technical and supportive
factors, but are less aware of the economic and management
factors involved in RD.

The standard deviation shows that the economic knowledge of
the pastoralists has the least variations (75.2) among all the
perceptions, while their knowledge regarding institutional and
Table 2
Descriptive analysis of the pastoralists’ perceptions about RD.

Perceptions Mean Mode Std. deviation Range Min. Max.

Technical 16.10 17 76.5 30 5 35

Policy 14.56 10 77.1 40 0 40

Management 7.65 5 76.8 25 0 25

Activities 9.17 5 76.5 25 0 25

Economic 7.63 10 75.2 25 0 25

Social 10.91 10 76.3 30 0 30

Supportive 15.00 15 78.5 30 0 30

Institutional 8.68 5 76.4 30 0 30

Table 3
Means comparison of perceptions among the counties (ANOVA).

Perceptions Meana

Xiamaguan Xinzhuangji Chengjiao M

Technical 15.58a 17.28ab 13.66ac 19

Policy 15.07a 16.93a 12.27ab 11

Management 11.12a 12.34a 6.70b 5

Activities 10.31a 10.10a 11.90a 10

Economic 5.20a 9.46b 7.80b 7

Social 13.40a 14.13a 10.20b 8

Supportive 19.28a 18.55ac 14.59bd 15

Institutional 8.22a 9.88a 9.48a 8

a Common letters in each row show non-significant mean (estimated by LSD, Pr0
supportive factors is most varied (78.68 and 78.5, respectively).
This finding is different from Katjiua and Ward’s (2007) fieldwork
regarding the importance of studying the Namibian pastoralists’
perceptions and observations in a survey. They concluded that
among seven different perceptions studied, technical perceptions
were most consistent. In another study, Kassahun et al. (2008)
concluded that, based on the pastoralists’ perceptions, a lack of
suitable management, policy, and institutions are influencing RD
in eastern Ethiopia.
3.4. Perceptions in different counties

Table 3 breaks down pastoralists’ perceptions by the different
counties of the study. It demonstrates a high diversity of pastoralists’
perceptions among the counties. Pastoralists in Ma’erzhuang have the
highest (19.92) technical perceptions among all the counties while
Chengyang’s pastoralists have the lowest (9.66). RD Policy awareness
is greatest (17.50) in Guanting whereas it is least (11.46) appreciated
in Ma’erzhuang. Yet, Chengyang’s pastoralists have the lowest (3.92)
perceptions of RD management while Xinzhuangji’s shows the
highest comprehension (12.34). As for activities, Chengjiao
pastoralists show the most (11.90) knowledge and Guanting the
least (4.57). Economic perceptions are most (9.48) comprehended by
Xinzhuangji’s pastoralists while least (5.20) understood by the
pastoralists in Xiamaguan. Regarding social perceptions,
Chengyang’s pastoralists have the least (5.89) knowledge and
Xinzhuangji’s have the most (14.13). Finally, supportive perceptions
received the highest (19.28) score in Xiamaguan, with Chengyang
the lowest (9.53). All the above-mentioned differences in perception
are significantly confirmed by ANOVA and LSD tests, while
institutional perceptions showed no significant differences among
the counties.
3.5. Associations among perceptions

To understand the perceptions’ associations, a correlation
matrix is shown in Table 4. As the table shows, most of the
perceptions have significant (mostly at Pr0.01) correlation with
one another. It means they normally do not act independently.
There are, however, some perceptions that operate
independently: Technical with Policy and Social; Policy with
Economic, Social, and Institutional; Activities and Economic with
Social. It is important to note that the only perception that
correlates with all the others is Management. It means that the
Management perception of the pastoralists can fluctuate with all
the others. In other words, developing greater comprehension of
management may improve all of the pastoralists’ perceptions and
vice versa. We will clarify this in the next sections.
F Sig

a’erzhuang Guanting Chengyang

.92b 11.50ac 9.66c 6.31 0.00

.46b 17.50ab 15.07ab 2.28 0.05

.60bc 5.65bc 3.92c 13.73 0.00

.31a 4.57b 7.30c 8.89 0.00

.87b 7.60b 7.94b 3.36 0.00

.43b 12.93a 5.89c 13.61 0.00

.93bc 11.52de 9.53e 10.90 0.00

.29a 8.15a 7.97a 0.69 0.62

.05).
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Table 4
Pearson correlations among the perceptions.

Perceptions Technical Policy Management Activities Economic Social Supportive Institutional

Technical 1.00

Policy 0.06 1.00

Management 0.43nn 0.22nn 1.00

Activities 0.29nn 0.27nn 0.25nn 1.00

Economic 0.27nn 0.08 0.13n 0.21nn 1.00

Social 0.09 �0.05 0.21nn
�0.02 0.05 1.00

Supportive 0.28nn 0.23nn 0.30nn 0.36nn 0.17nn 0.17nn 1.00

Institutional 0.27nn 0.14 0.17nn 0.15n 0.06 0.15nn 0.23nn 1.00

n Pr0.05.
nn Pr0.01.

Table 5
Means comparison of perceptions among the RT levels (ANOVA).

Perceptions Meana F Sig.

Degraded Stable Improved

Technical 10.00a 16.32a 18.00a 1.03 0.35

Policy 21.50a 14.25a 14.52a 0.93 0.39

Management 2.77a 7.00ab 7.80b 2.38 0.02

Activities 6.66a 9.06a 10.55a 0.85 0.42

Economic 7.22a 7.55a 11.11a 1.99 0.13

Social 7.22a 8.88ab 11.16b 2.17 0.04

Supportive 10.00a 15.50a 15.17a 1.62 0.19

Institutional 8.42a 12.00a 7.22a 1.72 0.18

a Common letters in each row show non-significant mean (estimated by LSD,

Pr0.05).

Table 6
Spearman correlation between perceptions and DS.

Perceptions R

Technical �0.04

Policy 0.07

Management �0.13n

Activities �0.02

Economic 0.07

Social �0.12n

Supportive �0.09

Institutional 0.02

n Pr0.05.
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3.6. Perceptions and rangeland trends

To understand the pastoralists’ perceptions about RT, an
ANOVA was run. As shown in Table 5, for most of the
perceptions those pastoralists who assess their RT at the
‘‘improved’’ and ‘‘stable’’ levels have broader knowledge than
those who evaluate their RT at the ‘‘degraded’’ level. However,
among all the perceptions, only Management and Social are
significant in this regard. This means that those who believe their
RT has improved have significantly greater Management and
Social perceptions compared with those who believed their RT
had degraded (7.80 vs. 2.77 and 11.16 vs. 7.22, respectively).
3.7. Perceptions and degradation severity

The role of Management and Social perceptions in RT can be
better understood by the correlation analysis between DS and
perceptions. As shown in Table 6, most of the perceptions have
negative correlation with DS. However, there are again two
perceptions that have significant correlations with DS:
Management and Social (R=�0.13 and �0.12, respectively). It
means that the broader the pastoralists’ Management and Social
perceptions, the less we can expect degradation.

According to Liu et al. (2003), Azadi et al. (2009a), unlike
natural factors, socio-economic factors have not been commonly
used in assessing degradation severity. They believe the assess-
ment of degradation trends would be more realistic if socio-
economic factors (such as pastoralists’ perceptions) are taken into
account. The findings of Tables 5 and 6 show the importance of
management and social perceptions on declining DS, which can
be supported by Zhang’s study (2006) in Shanxi province, where
he emphasized the lack of suitable management strategies and
social supports to halt declining RD and highlighted the
importance of suitable policies in this regard.
4. Conclusion

Rangeland degradation in China is recognized as a severe and
on-going problem. Such a multi-dimensional concept involves
value judgments by different stakeholders, more importantly by
the pastoralists who are the main users and hold the biggest stake
in rangelands. This study was conducted to determine the
pastoralists’ perceptions toward rangeland trends and degrada-
tion in the six counties of Ningxia, north China.

This study revealed that, in the pastoralists’ view, despite
various rates of severity, all the counties are suffering rangeland
degradation. Since the economic and management issues were
identified as the weakest perceptions in the pastoralists’ view, it is
important to train – e.g., through extension/educational programs
– the pastoralists and improve their economic and management
knowledge. Furthermore, since those pastoralists who categorize
their RT ‘‘improved’’, have stronger management and social
perceptions than the others; these perceptions could be the main
focus of extension/educational programs. It is important to note
that management is the only perception which is positively
correlated with all the others. Accordingly, development of the
level management knowledge among the pastoralists should be
the first priority of such programs, followed by social and
economic perceptions. The extension/educational programs can
therefore be presented in three packages called ‘‘management’’,
‘‘social’’, and ‘‘economic’’ issues in rangeland degradation. The
details of such packages should further be elaborated by
conducting some qualitative researches in next studies.
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