2015 11 23 11
Chinese Journal of Eco-Agriculture, Nov. 2015, 23(11): 1481-1490

DOI: 10.13930/j.cnki.cjea.150298

FXE RERT I F KWK

( 730070)

BEFTHESHSEE BEN, P EYEAH GF LR TIHELR, & FF KA B SR
AXETRPAERE, 2L TEPTESNT B FF T HR P 3 &SRR R o ke, 2 REH:
KPP XA IR RGBT AL, X AR R BOR 2, b £ T A o Eh A AL R ke A UK Rl
X o 3 XA P 3 K B IR 5 ke 3 R b B R e B AR KO A, X R A T A R e TR AR K T 3
X Rl K. I K IR 5 ko I SR & A A 3 R 1 2R Ak (v B SR S A LR RO e, WX
TR AL Fo i A T ey v R SRS B S AR AL RS AR B, Rl X R TR E b e BRE Y £ AL HoR R AR KR
KPS B AL B R A, A A AR P XA SR AR S B B R B E R . &SR K
WA SR EFRIL, A EARSERBATTERNNEAN, HFEMER PR T RE LA SEAMHE

RP EXBEA REE wWEE® AWRA BFATH

: Ql46; X171.4 tA : 1671-3990(2015)11-1481-10

Farmers’ perception and adaptive behavior to environmental degradation
in the lower reaches of Shiyang River

LI Wenmei, ZHAO Xueyan , GUO Fang, ZHANG Ligiong
(College of Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract The ecological environment in the lower reaches of Shiyang River has been deteriorating fast and limiting the
sustainable development of the watershed. Thus the watershed was in an urgent need of effective response strategies for
environment degradation. The Shiyang River Basin has the most densely populated, the highest level of water resources
development and use, and the most prominent water conflicts. It is the inland river basin with the most severe ecological and
environmental problems in China. To understand farmers’ perception and adaptation strategies to ecological changes in the
basin was essential for the development of countermeasures. It was also necessary to have farmers’ perception on the problems
of the ecological environment in order to understand their adaptive behaviors. Using questionnaires and interviews in the lower
reaches of Shiyang River, we analyzed perception and coping strategies of farmers in the study area (lake region, Quanshan
region and dam region) to water resources shortage, land desertification, land salinization and sandstorms environment in the
lower reaches of Shiyang River. The multiple regression model analysis was used to assess the impact of farmers livelihood
capital on their adaptation strategies in the inland river basin. The results showed that the strongest perceptibility of farmers
was of water shortage, followed by sandstorm frequency, and the last one was of land desertification and salinization. Farmers’
perceptions of water resources shortage, land desertification, land salinization and sandstorm frequency were significantly
different in the different regions of the study area, which mainly due to differences in natural environment, resources
endowment and geographic conditions. Farmers’ perceptibility of water resource shortage and land salinization successively
strengthened while perceptibility of sandstorm frequency successively weakened from dam region to Quanshan region, and to
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lake region. For the dam region, Quanshan region and lake region, diversity indexes of response strategies to water resources
shortage and land salinization successively increased. The diversity indexes of response strategies to land desertification and
sandstorm of the lake region were highest, that to desertification in Quanshan region was lowest. To cope with water shortage,
farmers mainly adopted water-saving technology in the dam region, developed characteristic horticulture in Quanshan region,
and reduced irrigation in the lake region. In dealing with land salinization, farmers mainly enhancing seeding, adopted crop
rotation and inter-planting in the dam region, improved cultivation, leveled land in Quanshan region, and grew salt-tolerant
plants or abandoned saline lands in the lake region. Desertification and sandstorm pressure was mainly concern of the
government, which had adopted countermeasures of sand controlling, irrigation and cultivation land reduction, and
afforestation. Family labor, per-capita cultivated land, leadership potential, perceptibility of water resources scarcity had
remarkable effects on the diversity index of the strategy of response to water resources shortage. Family labor, per-capita
cultivated land, fixed asset, trust to the neighbors, and perception on land desertification had significant effects on the diversity
index of the strategy of response to desertification. Then per-capita income, trust to the neighbors, water resources shortage,
and perception on soil salinization had significant effects on the diversity index of the strategy of response to soil salinity.
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Table 1 Characteristics of the investigated farmer households in different regions of the lower reaches of Shiyang River
Region
Item
Dam region Quanshan region Lake region
Family scale (person) 4.91 4.74 4.55
Labor number per family 3.14 2.71 2.44
Illiteracy 4.10 5.02 5.31
Education (%) Primary school 21.45 15.37 15.27
Junior middle school 35.03 27.15 38.24
Senior middle school 26.41 35.30 29.03
College and above 13.01 17.16 12.15
Farming 71.15 67.16 76.64
Labor allocation (%) Wage 17.55 20.66 15.68
Business or transport 3.18 4.06 0.40
Wage work 5.05 3.02 1.23
Others 3.07 5.10 6.05
Asset allocation Average cultivated land area (hm?) 0.861 3 1.081 6 1.1200
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Table 2 Indexes, the mean, standard deviation and assignment of environmental change perception of farmers in the lower reaches
of Shiyang River

Lo . . . Standard
Perception index Appraisal question Assignment Mean deviation
=5, =4; =3; =2;
Perceptibility of water How well do village water shortage? =1 3.96 0.848
resource shortage Very short = 5; Relatively short = 4; General = 3;
Lightly short = 2; Not short = 1
=s5; =4 =3 =2;
Perceptibility of land Is the land desertification serious? =1 318 1.142
desertification Very serious = 5; Relatively serious = 4; General = 3;
Not serious = 2; Not desertification = 1
=5; =4; =3; =2;
Perceptibility of land Is the land salinification serious? =1 322 0.961
salinization Very serious = 5; Relatively serious = 4; General = 3; ’ ’
Not serious = 2; Not salinification = 1
=5; =4 =3; =2;
Perceptibility of What is annual frequency of =1
. . 3.63 0.928
sandstorm frequency sandstorm in the last dozen years?  [ncrease a lot = 5; Increase a little = 4; Invariant = 3;
Reduce lightly = 2; A lot less = 1
1.3.2 >
1.3.2.1 ¢ 3,
, R R SPSS 17.0
19 2 b
2 Pearson 0.882, 0.000,
(D) 2117l 0.001
D=(d,+dy*+ +d;)/n (2)
D Pearson R s
s di i , n s
b
1.3.2.2
18
5 [ ]9 b b b
5 [12]
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Table 3 Indexes and their weights, assignments of farmer livelihood capital measurement
Index Weight Assignment
0.44 =0, =0.5; =1.0
Human Labor force of the whole family ’ Non-labor force = 0; Semi-labor = 0.5; All labor = 1.0
asset =0; =0.25; =0.5; =0.75; =1.0
0.56 i =0: Pri = . ; : —0%- : .
Education of adult labor I_lllteracy 0; Primary scho_ol 0.25; Junior middle school = 0.5; Senior middle school
=0.75; College and above = 1.0
Natural Arable land area per capita 0.47  Actual average cultivated land area per capita of the investigated farmer household
assets
. S . 0.24 . . . . . . .
Physical Family fixed assets ratio Ratio of fixed assets options of investigated family to the total number of listed options
assets =1.00; / =0.75; =0.50; =0.25;5 =
Housing type and area 018 1.00;4 =0.75; 3 =0.50; 2 =0.25; 1 =0
New rural housing = 1.00; Brick house = 0.75; Civil house = 0.5; Concrete house = 0.25; Five
rooms = 1.0; Four rooms = 0.75; Three rooms = 0.50; Two rooms = 0.25; One room = 0.
. . . . 0.65 . . . .
Financial Cash income per capita Average cash income per capita of the investigated farmer household
assets Credit opportunity  0.20 =1; =0.Exist=1; None=0
Leadership potential =1; =0; =1;
Social =0.5; =0
assets 0.20  The village committee members = 1; No village committee members = 0; To present an
opinion in community meetings regularly = 1; To present an opinion in community
meetings occasionally = 0.5; Never = 0
=1; =0.75; =0.5; =0.25; =0
Trust to the neighbors 0.24  Trusting all = 1; Trusting most = 0.75; Trusting half = 0.5; Trusting a few = 0.25; Not
trusting = 0
041 =1; =0.75; =0.5; =0.25; =0
Relationship with village neighbors ) Very well = 1; Better = 0.75; General = 0.5; Not good = 0.25; Very bad = 0
S & 0.49%
T=22 Wyl )
i=1 j=1 >
T W i Levene 6.645(P=0.002),
. b
j 1 j j 0.005 , F 16.491(P=0.000),
0.005 ,
N N Q) ,
2 én % 5 7] 1ﬁ
b
2.1 34.04%,
2.1.1 3.86
3.94, ,
55.97% ) )
1.53% 23.52%,
’ 2.78
Levene 10.154(P=0.000), 2.1.3
0.005 , F 17.644(P=0.000), 320
. >
0.005
’ 24.48% ,
¢4 , 1.12%
’ b
o
53.26% Levene 0.613(P=0.543),
0 0
52.94% 61.70%, 3.40 0.005 , F 14.191(P=0.000),
4.18 4.24 , 0.005 ,
2.1.2 (4,
3.18, )
22.87% , 19.45%
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Table 4 Perceptibilities of ecological degradation of farmer households in different regions of the Shiyang River downstream

Region
Index Dam region Quanshan region Lake region Average of the study area
Very short (%) 53.26 52.94 61.70 55.97
Perceptibility of Relatively short (%) 32.66 25.94 25.53 28.04
water resource
shortage General (%) 13.57 19.60 10.64 14.60
Lightly short (%) 0.51 1.78 1.92 1.40
Not short (%) 0 0.19 0.21 0.13
Perception index 3.40 4.18 4.24 3.94
Levene Levene statistics 10.154(0.000)""
F  Fvalue 17.644(0.000)"""
Very serious (%) 11.04 23.52 34.04 22.87
lalr’lzrgzlzgrlggg g(f) . Relatively serious (%) 34.67 45.09 25.53 35.10
General (%) 27.63 25.49 27.65 26.92
Not serious (%) 26.63 5.32 11.93 14.63
Not desertification (%) 0.03 0.58 0.85 0.49
Perception index 2.90 2.78 3.86 3.18
Levene Levene statistics 6.645(0.002)""""
F  Fvalue 16.491(0.000)"""
Very serious (%) 19.45 15.68 38.30 24.48
ﬁirgesl;ﬁglllzlglgi Relatively serious (%) 51.26 29.41 34.04 38.24
General (%) 21.10 50.98 14.89 28.99
Not serious (%) 7.84 3.54 10.14 7.17
Not salinification (%) 0.35 0.39 2.63 1.12
Perception index 2.69 3.40 3.57 3.22
Levene Levene statistics 0.613(0.543)"""
F  Fvalue 14.191(0.000)"""
Increase a lot (%) 13.07 13.73 5.95 10.92
Increase a little (%) 58.29 54.90 55.32 56.17
Perscjﬂisl:grig of Invariant (%) 11.56 15.69 27.66 18.30
frequency Reduce lightly (%) 15.58 11.76 10.64 12.66
A lot less (%) 1.50 0.39 0 0.63
Perception index 3.92 3.63 3.30 3.62
Levene Levene statistics 17.322(0.000)""
F  Fvalue 5.915(0.003)"""
s P R 0.005 Percentages in the table are proportion of farmer households to

the total investigated households. The data in the bracket are P value. **** indicates significant difference at 0.005 level.

15.68% 38.30%, 2.69 3.40 3.57 (P=0.000), 0.005 , F

, 5.915(P=0.003), 0.005 ,

, 4

, 58.29% 54.90% 55.32%,
2.14 3.92 3.63 3.30
2.2
3.62, 67.09% , 2.2.1
13.29%
, 2.54,
Levene 17.322 )
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Table 5 Diversity indexes of response strategies to ecological 2
degradation of farmer households in different regions of (M R 0.514, F 2.133,
Shiyang River downstream ( 06
Region
Average
Dam Quanshan Lake of the ’
region region region study area 10%
Water resource 2.33 2.64 2.65 2.54 ’
shortage 1 ,
Land 2.02 1.30 2.06 1.79 0.267 0.069 ,
desertification
. 0.90 1.09 1.47 1.15
Land salinization
Sandstorm 1.23 1.11 1.47 1.27 ’

frequency
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Table 6 Influencing factors of response strategy choices of farmer households to ecological degradation

(1) Model 1 (2) Model 2 (3) Model 3
Type Factor Standard Standard Standard
Coefficient . Coefficient . Coefficient .
deviation deviation deviation
Human Labor force of the whole -0.267" 0.137 -0.220" 0.094 -0.017 0.070
asset family
. 0.124 0.154 0.153 0.106 0.075 0.079
Education of adult labor
Natural Arable land area per -0.069" 0.068 -0.074" 0.047 —-0.004 0.035
assets capita
—-0.778 1.219 1.166" 0.837 0.472 0.627
Physical Family fixed assets ratio
assets
. -0.212 0.242 —-0.097 0.166 —-0.140 0.124
Housing type and area
o ) , 0.001 0.000 0.001 0.000 0.001"" 0.000
Financial Cash income per capita
assets
. . —0.034 0.267 —-0.006 0.183 0.104 0.137
Credit opportunity
. . . 0.912" 0.562 0.197 0.386 0.194 0.289
Social Leadership potential
assets M *
. 0.352 0.504 0.872 0.346 0.385 0.259
Trust to the neighbors
Relationship with village 0.273 0.596 0.030 0.410 -0.063 0.307
neighbors
Perceptibility of 0.095" 0.142 0.082 0.097 0.139" 0.073
Perceptibility water resource shortage
of ecological .
degradation Perceptibility of 0.193 0.102 0.068 0.070 -0.076 0.052
land desertification
Perceptibility of 0.027 0.124 0.031 0.085 0.085" 0.064
land salinization
R? Adjusted R? 0.514 0.667 0.672
F F value 2.133 2.613 2.986
(1) , (2) , (3)
*ookEk 0.1 0.01 Model 1 is the multiple regression model with response strategy to

water resources shortage as the dependent variable. Model 2 is the multiple regression model with response strategy to land desertification as the
dependent variable. Model 3 is the multiple regression model with response strategy to land salinization as the dependent variable. * and *** indicate
significant difference at 0.1 and 0.01 levels, respectively.

10% 10% ,
1 , 1 ,
0.912 0.095 1.166  0.872  0.068
(2) R* 0.667, F 2.613, (3) R* 0.672, F 2.986,
( 6 ( 6
1% ,
10% ,
1 ,
0220  0.074 10% ,
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