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Project Completion Report Format 

SECTION 1:  BACKGROUND INFORMATION 

 

1. Name & contact point of grantee organisation 
Name of contact person Postal address Contact details 

Telephone: (514) 398-7743 

Fax: (514) 398-7972 

Roger Samson Resource Efficient Agricultural 
Production (R.E.A.P.) – Canada 
Box 125 Maison Glenaladale,  
Ste. Anne de Bellevue, QC, Canada, 
H9X 3V9 

Email: 
rsamson@reap-
canada.com 

 

  

2. Reference number and title of project Enter the reference number and project title as it appears in the 
Letter of Understanding. 

 

The Western China Agro-Ecological Village (WCAEV) Development Project; Project # 20649  

  

3. Location of project State the country & province or region where the project is being implemented.  

Dingxi County, Gansu Province and Zhunger County, Inner Mongolia Autonomous Region,  
The People’s of Republic China 

 

  

4. Reporting period Enter the dates in dd/mm/yyyy format (eg. 01/05/2001) 

From month/year December 20, 2004 To month/year – end 

of project date from 

LOU 

June 15, 2005 
 

  

5. Project summary details  

Planned start date June 15th, 2002    

Actual start date June 15th, 2002    

Planned end date June 1st, 2005    

Actual end date June 1st, 2005    

     

  

6. What were your greatest achievements?  
Summarise your main achievements (both expected & unexpected) over the life of the project. 

How have these achievements contributed to the purpose and goal of the project? 
1. The farmer trainers and Project Management Team (PMT) have proven that the Agro-Ecological Village 
is a very successful way to support sustainable development in rural communities in China. This model 
assists in providing immediate benefits to the farmers through improved crop and fodder plant materials and 
management techniques (including compost making and crop residue incorporation into the soil), while at 

the same time impacting long-term development by assisting with farm planning and improving the farmers 
capacity to understand and develop sustainable farming systems. It was found that the project had 
unprecedented impacts on developing local community networks. The farmer trainings and learning farm 
activities have greatly improved local communication and sense of community, along with sharing and 

information exchange between local farmers. The focus on practical on-farm development led by 
community farmers and the establishment of local farmers associations will ensure long-term effects in the 
outreach and sustainability of the project. 
 

2. The 2005 administration of the socio-economic survey found that both communities showed dramatic 
developments in increased financial independence, food and income security and subsequent higher quality 
of life during the three-year project. A major increase in income was observed in both communities during 
the survey period, with a 44% increase in mean household income between 2003 and 2005 in Dingxi and a 

60% increase in mean household income in Zhunger between 2003 and 2005, both of these values 
statistically significant. In Dingxi, total revenue from farm-based sources (crops, livestock and forestry) 
increased by 64% while total revenue from outside sources (labour, business) increased by 3%. In Zhunger, 
farming income increased by 68% while outside income sources increased by 35%, indicating that investing 

in farm improvement was an important factor in increasing income through farm planning, farm 
management, improved varieties (crops, livestock and forages) and ecological soil fertility improvement. 
Farmers’ total equity also increased as livestock holdings were enlarged. This dramatic increase in farm 
revenues while outside income remained constant is very positive because it indicates an increased 

economic value of farming and probably not due to outside economic factors such as inflation. It is apparent 
from the findings of this study that the overall financial situation of the households surveyed was greatly 
improved by 2005. The yearly household savings increased dramatically and the number of households with 
a yearly deficit passed from 50% in 2003 to zero in 2005 in Dingxi, and decreased from 457% to 15% in 

Zhunger. These findings indicate a much higher degree of financial stability than was previously present in 
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the communities with strong indications that households had moved beyond simply meeting their basic 
needs. Perceptions of overall quality of life and satisfaction in farming sustainability and in the 

environment/surroundings greatly increased during the survey period in Zhunger and in both communities 
respondents reported their increasing adoption of sustainable agricultural techniques including compost 
making, crop rotation, crop residue incorporation into the soil and reduced fertilizer and 
pesticide/fungicide/insecticide use. According to the socio-economic survey, 95% of interviewees were 
highly satisfied with the project.  
 
3. During the lifetime of the project in Dingxi, 3386 individual training days were conducted (including 
1696 training days of women) on subjects including: Composting, Livestock Feeding and Disease 

Management, Silage Preparation, Farm Planning, Soil Fertility, Weed Control, Cash Crop Farming, 
Horticulture etc. Of the 325 households in the village, farmers from 314 households (97%) received at least 
once training. In Zhunger, 1200 individual training days were conducted over the lifetime of the project 
(including 300 training days of women) on the topics listed above.  Of the 165 households in the village, 

farmers from 112 households (68%) received at least one training.  In addition to the trainings, farmers and 
farmer trainers also received copies of the Ecological Farming Training Modules, books and supplementary 
reading materials, technical exposures and cross-site visits, which were all successful in increasing their 
capacity to absorb and employ improved farm management techniques. In total, the project conducted 4586 
individual training days in the two communities, with participation of women at 44% and succeeded in 
reaching the majority of community members.  
 
4. The farm planning component of the project was successfully completed with a farm planning training 

module developed and translated into Chinese though the joint effort of REAP and CACSD. In Dingxi, 211 
farm plans were drafted and renewed by farmers with assistance of trainers and in Zhunger 116 basic farm 
plans were drafted and renewed by farmers with assistance of trainers for a total of 327 sustainable farm 
plans developed during the project. The 2005 socio-economic survey reported that 64.9% of Dingxi farming 

households and 62% of Zhunger farming households renewed their farm plans for the coming year 
indicating that they had positive results from the initial farm plans.  
 
5. During the on-farm trials in Dingxi, 103 varieties of crops, forages and vegetables were distributed in the 

12 village groups, with potatoes, peas, lentils, flax, wheat, alfalfa and millet achieving excellent results. In 
Dingxi, a total of 90,000 improved seabuckthorn seedlings for erosion control were also distributed, along 
with an improved variety of sheep for cross breeding. In Zhunger, 56 varieties of crops, forages and 
vegetables were distributed along with 6 forage processing machines. Grains, potatoes and alfalfa were 

particularly successful in Zhunger. Livestock improvement was also very successful in Zhunger with several 
varieties of sheep and cashmere goats purchased for cross breeding, resulting in 343 offspring produced 
(132 male and 211 female) during the first breeding season. The project was highly appreciated by local 
farmers, technicians and governors for its participatory training, evaluation and extension approach.  

 
6. Throughout the project, women in the communities were actively involved in all activities. In Dingxi, 
50% of participants in the farmer trainings were female, while 3 women (out of 8 people) were selected as 
farmer trainers. Women in Zhunger have also been engaged, with an average participation of 25% in the 

farmer trainings and 3 women (out of 12 people) selected as farmer trainers.  Information collected from the 
socio-economic survey found that in particular, income generated by women greatly increased over the 
survey period. In Dingxi, average income for women increased by 46% and in Zhunger average income for 
women increased by 24% over the lifetime of the project. As women begin to more fully participate in the 
economic sector, they will have increased decision making power, both in the home and in general, which 
will result in improved autonomy over the overall direction of their lives and their capacity to provide for 
their families.  
 

7. The project was highly successful in protecting the watershed from soil erosion. In Dingxi, project activities 
completed 587.3 ha of re-vegetation, 169 check dams, 352 water cellars, 101.1 ha of terrace and 25.7 km of 
country road construction with 7.78 km of soil erosion control. In Zhunger , project activities completed 705.2 
ha of seabuckthorn re-vegetation, 317 ha of grass establishment, 2 check dams 2 irrigation wells and 5 km of 

road. According to the final evaluation by Chinese Ministry of Water Resources, the soil erosion rate was 
reduced by 35% in Dingxi and 65% in Zhunger during the lifetime of the project. This is one of the most 
important achievements of the project, considering the severity of the problems in these communities.  
 
8. The Local Dingxi Agricultural Technical Association and the Zhunger Growers Association have been 
established for further training, information exchange and to continue the extension and management of 
crop, vegetable and fodder varieties to utilize the results of the project on a long-term basis. Through the 
establishment and development of these non-political community organizations, communities can continue 

to strengthen their participation in the project and in other local government programs, ensure improved 
access to information and provide farmers with more collective bargaining power when pioneering 
innovative marketing systems or products in China’s developing market economy.  Through resource 
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efficient farming, the project demonstrated that the AEV model was highly successful in increasing farm 
income considerably while reducing expenditures on farm inputs.  

 
9. Marginalized farmers in Gansu province and Inner Mongolia are amongst the poorest farmers in Western 
China, generating most of their income through livestock and agriculture in the face of desertification, and 
recently disadvantaged by their recent loss of farmlands through Governmental land restriction policies. The 
Government is undertaking efforts to revegetate damaged areas through grazing prohibitions and planting 
shrubs, providing significant benefits in erosion control and wildlife habitat. However, grazing restrictions 
and removal of land from production also severely limit the livelihoods of marginalized people living in 
these difficult regions. Farmers are compensated for the land reclamation with imported wheat, which 

increases dependency on the government for livelihood and food security.  New options are needed that 
increase farmers well being and protect the environment on these lands. Transformation to stored-livestock 
feed production systems through the WCAEV project was well developed by project completion. Farmers 
learned to produce livestock using stored feed systems (in particular corn silage, improved alfalfa and high 

yielding warm season grasses) which allowed them to increase their farms carrying capacity and improve 
household income while conforming to governmental grazing restrictions. This could provide a major 
mechanism for support to marginalized farmers across China as the government continues to implement its 
soil conservation strategies.  
 
10. In China, the use of participatory methods and the Agro-Ecological Village model provides a promising 
new approach for sustainable development in rural communities. While participatory development 
approaches (such as farmer-to-farmer training) are becoming more widely embraced as nations realize their 

effectiveness in rural development, there has been little integration of participatory methods into China’s 
development where top down extension approaches are very common. Utilizing farmer extensionists and 
trainers is also a cost effective way to meet the enormous rural training needs of the nation, while also being 
more effective and achieving a much greater developmental impact over the long term. The project 

successfully established that utilizing participatory processes in China for community development through 
innovative local organizing and capacity building can be an extremely effective way to build local self-
reliance and prosperity while ensuring the needs of both local community members and the nation are met.  
  

7. What would you have done differently? Given all that you have learned through implementing your project, what 
would you have done differently with hindsight? In particular, is there anything you would have done to make your project most cost-

effective?  

 

The crop variety trials for ecological farming have been one of the activities generating the most local 

interest in the project. However, extension of the varieties in year two of the project was mostly localized in 
the immediate area due to a lack of sufficient community organization. It was recognized that with the 
successful adaptation of new varieties, a community policy needed to be created for the equitable 
distribution of the successful varieties to be scaled up to avoid a rift in the community if some farmers were 
perceived as benefiting more than others. This was particularly noted during the farmer trainers assessment 
workshop held in Dingxi, 2003, when the farmer trainers reported that a handful of isolated individual 
community members were reluctant to partake in the project, questioning the benefits that the village as a 
whole would receive from the project. 

 
The creation of the Local Dingxi Agricultural Technical Association and the Zhunger Growers Association 
addressed many of these problems by developing effective seed, plant and livestock material distribution 
methods and regulations. Members are selected to manage the learning farms and test small amounts of new 

varieties, then when proven successful, distribute seed materials to others and try new varieties themselves. 
The establishment of community associations should be a priority in any rural community development 
initiative in China. This could have been done earlier in the WCAEV project to ensure more benefits were 
received by the community at an earlier date and new materials were introduced as soon as possible, 
however, this was not possible due to the social structure existing in the communities at the beginning of 
project implementation. The community associations in Dingxi and Zhunger have since proven extremely 
successful and will continue the training, information exchange and extension and management of crop, 
vegetable and fodder varieties to utilize the results of the project on a long-term basis after the project 

phases out.   
 
The project was highly appreciated by local farmers, technicians and government officials for its 
participatory training, evaluation and extension approach, and its impact in the local communities and 

extension into outlying areas. Over the lifetime of the project farmers from 97% of households in Dingxi 
and 68% of households in Zhunger received at least one training. In Dingxi, almost 100 farmers from areas 
outside project implementation visited the variety test fields on the learning farms and in Zhunger 200 
outside farmers visited the sites. Some crop varieties introduced during the project (e.g. Zhenye Pea, 
Beihaidao Buckwheat, Longmi millet) were re-produced and have already been extended beyond the project 
area. 
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The Agro-Ecological village is an extremely efficient cost-effective model. Encouraging the efforts of 
farmers to work together to address local problems is critical for effective and low cost rural development. 

The groups link farmers in different communities in obtaining information on farming techniques and the 
latest agricultural trends, sharing equipment or post-harvest facilities and providing support and learning. 
They also facilitate cooperation with local government units, and support marketing efforts through the 
creation of farmer co-operatives. The WCAEV project also utilizes ‘farmer-to-farmer’ training, a well-
proven peer education training system utilized by farmer alliances in Canada, Africa and Asia. It is evident 
that with millions of rural peasants in China, conventional training approaches using existing government 
extension positions will not adequately meet the enormous training needs of farmers in the nation. The cost 
of a single government extension officer in China is approximately equal to hiring 4 half-time farmer 

trainers, who are likely to be more effective and achieve a much greater developmental impact over the long 
term in the communities. If farmers trainers can be used as general extensionists, they can reduce costs by 
50% and if used as technical trainers they can reduce costs by up to 75-85%, not considering transport costs. 
Farmer-to-farmer training is a core component of the WCAEV project. It is an approach that can help enable 

large numbers of farmers to have access to training using this effective and low cost learning method.  
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al
 s
ta
b
il
it
y
 

th
an
 w
as
 p
re
v
io
u
sl
y 
p
re
se
n
t 
in
 t
h
e 
co
m
m
u
n
it
y
. 
 

 Z
h
u
n
g
er
 
sh
o
w
ed
 
d
ra
m
at
ic
 
d
ev
el
o
p
m
en
t 

in
 

in
cr
ea
se
d
 f
in
an
ci
al
 i
n
d
ep
en
d
en
ce
, 
fo
o
d
 a
n
d
 i
n
co
m
e 

se
cu
ri
ty
, 
an
d
 
su
b
se
q
u
en
t 
h
ig
h
er
 
q
u
al
it
y
 
o
f 
li
fe
 

d
u
ri
n
g
 t
h
e 
th
re
e-
ye
ar
 p
ro
je
ct
. 
T
h
e 
h
ig
h
 i
n
cr
ea
se
 i
n
 

fa
rm
in
g
 i
n
co
m
e 
re
la
ti
v
e 
to
 o
u
ts
id
e 
in
co
m
e 
so
u
rc
es
 

in
d
ic
at
ed
 t
h
at
 m
o
re
 l
iv
el
ih
o
o
d
 w
as
 i
n
v
es
te
d
 i
n
 t
h
e 

fa
rm
 
ra
th
er
 
th
an
 
in
 
o
u
t-
m
ig
ra
ti
o
n
 
to
 
la
b
o
u
r.
 
T
h
e 

h
ig
h
 d
eb
t 
re
p
ay
m
en
t 
is
 a
ls
o
 a
 s
tr
o
n
g
 i
n
d
ic
at
o
r 
th
at
 

h
o
u
se
h
o
ld
s 
h
ad
 
m
o
v
ed
 
b
ey
o
n
d
 
si
m
p
ly
 
m
ee
ti
n
g
 

th
ei
r 
b
as
ic
 
n
ee
d
s.
 
T
ra
n
sf
o
rm
at
io
n
 
to
 
st
o
re
d
-

li
v
es
to
ck
 
fe
ed
 
p
ro
d
u
ct
io
n
 
sy
st
em
s 
w
as
 
w
el
l 

d
ev
el
o
p
ed
 b
y
 p
ro
je
ct
 c
o
m
p
le
ti
o
n
. 
F
ar
m
er
s 
le
ar
n
ed
 

to
 p
ro
d
u
ce
 l
iv
es
to
ck
 u
si
n
g
 s
to
re
d
 f
ee
d
 s
y
st
em
s 
(i
n
 

p
ar
ti
cu
la
r 
co
rn
 
si
la
g
e,
 
im
p
ro
v
ed
 
al
fa
lf
a 
an
d
 
h
ig
h
 

y
ie
ld
in
g
 w
ar
m
 s
ea
so
n
 g
ra
ss
es
) 
w
h
ic
h
 a
ll
o
w
ed
 t
h
em
 

to
 
in
cr
ea
se
 
th
ei
r 
fa
rm
s 
ca
rr
y
in
g
 
ca
p
ac
it
y
 
an
d
 

im
p
ro
v
e 
h
o
u
se
h
o
ld
 
in
co
m
e 
w
h
il
e 
co
n
fo
rm
in
g
 
to
 

g
o
v
er
n
m
en
ta
l 
g
ra
zi
n
g
 r
es
tr
ic
ti
o
n
s.
 

 In
v
es
ti
n
g
 i
n
 f
ar
m
 i
m
p
ro
v
em
en
t 
w
as
 a
n
 i
m
p
o
rt
an
t 

fa
ct
o
r 
in
 i
n
cr
ea
si
n
g
 i
n
co
m
e 
th
ro
u
g
h
 f
ar
m
 p
la
n
n
in
g
, 

fa
rm
 
m
an
ag
em
en
t,
 
im
p
ro
v
ed
 
v
ar
ie
ti
es
 
(c
ro
p
s,
 

li
v
es
to
ck
 a
n
d
 f
o
ra
g
es
) 
an
d
 e
co
lo
g
ic
al
 s
o
il
 f
er
ti
li
ty
 

R
a
ti
n
g
: 

 G
re
en
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em
p
lo
y
m
en
t 
w
as
 c
it
ed
 b
et
w
ee
n
 2
0
0
3
 a
n
d
 2
0
0
5
. 
 O
v
er
al
l,
 e
m
p
lo
y
m
en
t 
in
 t
w
o
 

o
f 
th
e 
la
rg
es
t 
ca
te
g
o
ri
es
 (
li
v
es
to
ck
 a
n
d
 l
ab
o
u
r)
 i
n
cr
ea
se
d
. 

 E
m
p
lo
y
m
en
t 
fr
o
m
 l
iv
es
to
ck
 i
n
 Z
h
u
n
g
er
 i
n
cr
ea
se
d
 f
ro
m
 4
6
%
 t
o
 5
1
%
 b
et
w
ee
n
 

2
0
0
3
 a
n
d
 2
0
0
5
. 
 E
m
p
lo
y
m
en
t 
fr
o
m
 c
ro
p
 f
ar
m
in
g
 i
n
cr
ea
se
d
 f
ro
m
 3
7
%
 t
o
 4
5
%
 

an
d
 e
m
p
lo
y
m
en
t 
fr
o
m
 l
ab
o
u
r 
in
cr
ea
se
d
 f
ro
m
 9
%
 t
o
 2
1
%
 i
n
 t
h
is
 s
am
e 
ti
m
e 

p
er
io
d
. 
 
O
v
er
al
l,
 
em
p
lo
y
m
en
t 
in
 
th
e 
th
re
e 
la
rg
es
t 
ca
te
g
o
ri
es
 
in
cr
ea
se
d
 

(l
iv
es
to
ck
, 
cr
o
p
 f
ar
m
in
g
 a
n
d
 l
ab
o
u
r)
. 

 E
n
v
ir
o
n
m
e
n
ta
l 
c
o
n
d
it
io
n
s 

T
h
e 
p
ro
je
ct
 w
as
 h
ig
h
ly
 s
u
cc
es
sf
u
l 
in
 p
ro
te
ct
in
g
 t
h
e 
w
at
er
sh
ed
 f
ro
m
 s
o
il
 e
ro
si
o
n
. 

In
 D
in
g
x
i,
 p
ro
je
ct
 a
ct
iv
it
ie
s 
co
m
p
le
te
d
 5
8
7
.3
 h
a 
o
f 
re
-v
eg
et
at
io
n
, 
1
6
9
 c
h
ec
k
 

d
am
s,
 3
5
2
 w
at
er
 c
el
la
rs
, 
1
0
1
.1
 h
a 
o
f 
te
rr
ac
e 
an
d
 2
5
.7
 k
m
 o
f 
co
u
n
tr
y 
ro
ad
 

co
n
st
ru
ct
io
n
 w
it
h
 7
.7
8
 k
m
 o
f 
so
il
 e
ro
si
o
n
 c
o
n
tr
o
l.
 O
n
 f
ar
m
 t
ri
al
s 
in
cl
u
d
ed
 1
0
3
 

v
ar
ie
ti
es
 o
f 
cr
o
p
s,
 f
o
ra
g
es
 a
n
d
 v
eg
et
ab
le
s 
p
u
rc
h
as
ed
 a
n
d
 d
is
tr
ib
u
te
d
 a
m
o
n
g
 5
8
 

fa
rm
in
g
 h
o
u
se
h
o
ld
s 
fo
r 
tr
ia
ls
 i
n
 t
h
e 
1
2
 v
il
la
ge
 g
ro
u
p
s.
 I
n
 D
in
g
x
i 
a 
to
ta
l 
of
 9
0
,0
0
0
 

im
p
ro
ve
d
 s
ea
b
u
ck
th
o
rn
 s
ee
d
li
n
g
s 
fo
r 
er
o
si
o
n
 c
o
n
tr
o
l 
w
er
e 
d
is
tr
ib
u
te
d
 a
lo
n
g 
w
it
h
 

an
 
im
p
ro
v
ed
 
v
ar
ie
ty
 
o
f 
sh
ee
p
 
fo
r 
cr
o
ss
 
b
re
ed
in
g
. 
A
cc
o
rd
in
g
 
to
 
th
e 
fi
n
al
 

ev
al
u
at
io
n
 b
y 
C
h
in
es
e 
M
in
is
tr
y
 o
f 
W
at
er
 R
es
o
u
rc
es
, 
th
e 
so
il
 e
ro
si
o
n
 r
at
e 
w
as
 

re
d
u
ce
d
 b
y 
3
5
%
 d
u
ri
n
g
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 
p
ro
je
ct
. 
 

 In
 Z
h
u
n
ge
r,
 p
ro
je
ct
 a
ct
iv
it
ie
s 
co
m
p
le
te
d
 7
0
5
.2
 h
a 
o
f 
se
ab
u
ck
th
or
n
 r
e-
v
eg
et
at
io
n
, 

3
1
7
 h
a 
o
f 
g
ra
ss
, 
2
 c
h
ec
k
 d
am
s 
2
 i
rr
ig
at
io
n
 w
el
ls
 a
n
d
 5
 k
m
 o
f 
ro
ad
. 
A
 t
ot
al
 o
f 
5
6
 

v
ar
ie
ti
es
 o
f 
cr
o
p
s,
 f
o
ra
g
es
 a
n
d
 v
eg
et
ab
le
s 
w
er
e 
p
u
rc
h
as
ed
 a
n
d
 d
is
tr
ib
u
te
d
 i
n
 3
5
 

h
o
u
se
h
ol
d
s 
as
 w
el
l 
as
 6
 m
ac
h
in
es
 f
or
 f
o
ra
g
e 
p
ro
ce
ss
in
g
 d
em
o
n
st
ra
ti
o
n
 i
n
 t
h
e 
lo
ca
l 

co
m
m
u
n
it
ie
s.
 A
d
d
it
io
n
al
ly
, 
2
8
 s
il
o
s 
fo
r 
si
la
g
e 
w
er
e 
se
t 
u
p
 f
or
 d
em
o
n
st
ra
ti
o
n
 a
n
d
 

tr
ai
n
in
g 
in
 
Z
h
u
n
ge
r.
 
L
iv
es
to
ck
 
im
p
ro
v
em
en
t 
w
as
 
al
so
 
v
er
y
 
su
cc
es
sf
u
l 
in
 

Z
h
u
n
g
er
 w
it
h
 
se
v
er
al
 v
ar
ie
ti
es
 o
f 
sh
ee
p
 a
n
d
 c
as
h
m
er
e 
g
o
at
s 
p
u
rc
h
as
ed
 f
o
r 

cr
o
ss
 b
re
ed
in
g
, 
re
su
lt
in
g
 i
n
 3
4
3
 o
ff
sp
ri
n
g
 p
ro
d
u
ce
d
 d
u
ri
n
g
 t
h
e 
fi
rs
t 
b
re
ed
in
g
 

se
as
o
n
. 
A
cc
or
d
in
g
 
to
 
th
e 
fi
n
al
 
ev
al
u
at
io
n
 
b
y 
C
h
in
es
e 
M
in
is
tr
y 
o
f 
W
at
er
 

R
es
o
u
rc
es
, 
th
e 
so
il
 e
ro
si
o
n
 r
at
e 
w
as
 r
ed
u
ce
d
 b
y
 6
5
%
 d
u
ri
n
g
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 

p
ro
je
ct
. 
 

 A
d
d
it
io
n
al
ly
, 
p
ro
je
ct
 a
ct
iv
it
ie
s 
as
si
st
ed
 l
o
ca
l 
fa
rm
in
g
 i
n
 a
d
ap
ti
n
g
 t
o
 d
if
fi
cu
lt
 

lo
ca
l 
en
v
ir
o
n
m
en
ta
l 
co
n
d
it
io
n
s 
(i
n
cl
u
d
in
g
 d
ro
u
g
h
t 
an
d
 s
o
il
 e
ro
si
o
n
) 
an
d
 n
ew
 

g
o
v
er
n
m
en
ta
l 
re
st
ri
ct
io
n
s 
re
g
ar
d
in
g
 f
ar
m
in
g
 a
n
d
 g
ra
zi
n
g
 o
n
 s
en
si
ti
v
e 
la
n
d
s.
  

E
ff
o
rt
s 
w
er
e 
m
ad
e 
to
 
m
it
ig
at
e 
d
ro
u
g
h
t 
th
ro
u
g
h
 
in
tr
o
d
u
ct
io
n
 
o
f 
d
ro
u
g
h
t-

re
si
st
an
t 
p
la
n
t 
sp
ec
ie
s 
an
d
 v
ar
ie
ti
es
 o
f 
cr
o
p
s 
(e
g
 c
h
ic
k
p
ea
s,
 f
ie
ld
 b
ea
n
s 
an
d
 

se
m
i-
le
af
le
ss
 p
ea
s)
, 
v
eg
et
ab
le
s,
 f
o
d
d
er
 (
w
ar
m
 s
ea
so
n
 g
ra
ss
es
) 
an
d
 t
re
es
 a
n
d
 

m
o
re
 w
at
er
 e
ff
ic
ie
n
t 
fa
rm
in
g
 p
ra
ct
ic
es
. 
 W
at
er
 c
o
ll
ec
ti
o
n
 t
an
k
s 
ar
e 
n
o
w
 b
ei
n
g
 

u
se
d
 t
o
 p
ro
v
id
e 
ir
ri
g
at
io
n
 w
at
er
 f
o
r 
ex
p
an
d
in
g
 v
eg
et
ab
le
 p
ro
d
u
ct
io
n
. 
T
h
ro
u
g
h
 

th
e 
ec
o
lo
g
ic
al
 a
g
ri
cu
lt
u
re
 t
ra
in
in
g
s,
 f
ar
m
er
s 
ar
e 
al
so
 l
ea
rn
in
g
 t
h
ro
u
g
h
 t
ra
in
in
g
 

h
o
w
 t
o
 r
o
ta
te
 h
ig
h
 a
n
d
 l
o
w
 w
at
er
-u
si
n
g
 c
ro
p
s 
to
 p
re
v
en
t 
ex
h
au
st
io
n
 o
f 
so
il
 

im
p
ro
v
em
en
t.
 

 E
m
p
lo
y
m
e
n
t 

O
v
er
al
l,
 
em
p
lo
y
m
en
t 
in
 
so
m
e 
o
f 
th
e 
la
rg
es
t 

ca
te
g
o
ri
es
 
in
cr
ea
se
d
 
(l
iv
es
to
ck
 
an
d
 
la
b
o
u
r 
in
 

D
in
g
x
i,
 
li
v
es
to
ck
, 
cr
o
p
 
fa
rm
in
g
 
an
d
 
la
b
o
u
r 
in
 

Z
h
u
n
g
er
).
 
T
h
is
 
st
ab
il
it
y
 
an
d
 
in
cr
ea
se
 
in
 
lo
ca
l 

em
p
lo
y
m
en
t 
sh
o
w
s 
st
re
n
g
th
en
in
g
 
o
f 
th
e 
lo
ca
l 

ec
o
n
o
m
ie
s 
an
d
 
th
ei
r 
ab
il
it
y 
to
 
re
m
ai
n
 
se
lf
-

su
ff
ic
ie
n
t.
 
F
u
tu
re
 
p
ro
je
ct
s 
sh
o
u
ld
 
in
v
es
t 
in
 

in
cr
ea
si
n
g
 
ru
ra
l 
in
co
m
e 
so
u
rc
es
. 
In
 
th
e 
W
C
A
E
V
 

p
ro
je
ct
, 
in
v
es
ti
n
g
 
in
 
fa
rm
 
im
p
ro
v
em
en
t 
w
as
 
an
 

im
p
o
rt
an
t 
fa
ct
o
r 
in
 i
n
cr
ea
si
n
g
 i
n
co
m
e 
th
ro
u
g
h
 f
ar
m
 

p
la
n
n
in
g
, 
fa
rm
 
m
an
ag
em
en
t,
 
im
p
ro
v
ed
 
v
ar
ie
ti
es
 

(c
ro
p
s,
 l
iv
es
to
ck
 
an
d
 f
o
ra
g
es
) 
an
d
 
ec
o
lo
g
ic
al
 s
o
il
 

fe
rt
il
it
y 
im
p
ro
v
em
en
t.
 

 E
n
v
ir
o
n
m
e
n
ta
l 
c
o
n
d
it
io
n
s 

P
ro
je
ct
 
ac
ti
vi
ti
es
 
in
cl
u
d
in
g
 
re
-v
eg
et
at
io
n
 
an
d
 
th
e 

co
n
st
ru
ct
io
n
 o
f 
ch
ec
k
 d
am
s,
 w
at
er
 c
el
la
rs
, 
te
rr
ac
e 

an
d
 r
o
ad
s 
h
av
e 
h
ad
 a
 t
re
m
en
d
o
u
s 
ef
fe
ct
 o
n
 t
h
e 
lo
ca
l 

en
v
ir
o
n
m
en
t,
 r
ed
u
ci
n
g
 s
o
il
 e
ro
si
o
n
 l
ev
el
s 
b
y 
3
5
%
 

in
 D
in
g
x
i 
an
d
 6
5
%
 i
n
 Z
h
u
n
g
er
 o
v
er
 t
h
e 
li
fe
ti
m
e 
o
f 

th
e 
p
ro
je
ct
. 
 

 A
d
d
it
io
n
al
ly
, 

p
ro
je
ct
 

in
it
ia
ti
v
es
 

in
 

fa
rm
 

d
ev
el
o
p
m
en
t 
in
 
b
o
th
 
co
m
m
u
n
it
ie
s 
re
su
lt
ed
 
in
 
an
 

in
cr
ea
se
d
 
d
iv
er
si
ty
 
o
f 
cr
o
p
s 
an
d
 
cr
o
p
 
ro
ta
ti
o
n
s,
 

in
cr
ea
se
d
 
v
eg
et
at
io
n
 
co
v
er
ag
e,
 
im
p
le
m
en
ta
ti
o
n
 
o
f 

su
st
ai
n
ab
le
 c
o
n
se
rv
at
io
n
 m
ea
su
re
s,
 i
n
tr
o
d
u
ct
io
n
 o
f 

im
p
ro
v
ed
 p
er
fo
rm
an
ce
 f
o
d
d
er
 c
ro
p
s 
an
d
 e
n
h
an
ce
d
 

fa
rm
 
w
at
er
 
m
an
ag
em
en
t.
 
It
 
al
so
 
in
cr
ea
se
d
 

co
n
tr
o
ll
ed
 
g
ra
zi
n
g
, 
re
d
u
ce
d
 
ti
ll
ag
e,
 
re
d
u
ce
d
 
g
ra
ss
 

b
u
rn
in
g
 
an
d
 
in
cr
ea
se
d
 
co
m
p
o
st
in
g
 
o
f 
ag
ri
cu
lt
u
ra
l 

re
si
d
u
es
 
an
d
 
in
cr
ea
se
d
 
li
v
es
to
ck
 
an
d
 
li
v
es
to
ck
 

m
an
u
re
 f
o
r 
co
m
p
o
st
. 
T
h
e 
tr
an
sf
o
rm
at
io
n
 t
o
 s
to
re
d
-

li
v
es
to
ck
 
fe
ed
 
p
ro
d
u
ct
io
n
 
sy
st
em
s 
w
as
 
al
so
 
w
el
l 

d
ev
el
o
p
ed
 b
y
 p
ro
je
ct
 c
o
m
p
le
ti
o
n
. 
F
ar
m
er
s 
le
ar
n
ed
 

to
 
p
ro
d
u
ce
 
li
v
es
to
ck
 
o
n
 
st
o
re
d
 
fe
ed
 
sy
st
em
s 
(i
n
 

p
ar
ti
cu
la
r 
co
rn
 
si
la
g
e,
 
im
p
ro
v
ed
 
al
fa
lf
a 
an
d
 
h
ig
h
 

y
ie
ld
in
g
 w
ar
m
 s
ea
so
n
 g
ra
ss
es
) 
w
h
ic
h
 a
ll
o
w
ed
 t
h
em
 

to
 
in
cr
ea
se
 
th
ei
r 
fa
rm
s 
ca
rr
y
in
g
 
ca
p
ac
it
y
 
an
d
 

im
p
ro
v
e 
h
o
u
se
h
o
ld
 
in
co
m
e 
w
h
il
e 
co
n
fo
rm
in
g
 
to
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w
at
er
 f
o
r 
cr
o
p
 p
ro
d
u
ct
io
n
. 

g
o
v
er
n
m
en
ta
l 
g
ra
zi
n
g
 
re
st
ri
ct
io
n
s.
 
F
u
tu
re
 
ru
ra
l 

d
ev
el
o
p
m
en
t 
in
it
ia
ti
v
es
 i
n
 C
h
in
a 
sh
o
u
ld
 c
o
n
ti
n
u
e 
to
 

in
cl
u
d
e 
ef
fe
ct
iv
e 
er
o
si
o
n
 
co
n
tr
o
l 
m
ea
su
re
s 
an
d
 

su
st
ai
n
ab
le
 l
iv
es
to
ck
 a
n
d
 a
g
ri
cu
lt
u
ra
l 
p
ra
ct
ic
es
 s
u
ch
 

as
 t
h
es
e.
 

P
R
O
J
E
C
T
 

G
O
A
L
: 

T
o
 m
it
ig
at
e 

p
o
v
er
ty
 a
n
d
 

em
p
o
w
er
 

m
ar
g
in
al
iz
ed
 

C
h
in
es
e 
fa
rm
er
s 

li
v
in
g
 i
n
 

en
v
ir
o
n
m
en
ta
ll
y
 

se
n
si
ti
v
e 
ar
ea
s.
  
  

O
V
Is
: 

In
cr
ea
se
d
 

em
p
lo
y
m
en
t 

 In
cr
ea
se
d
 n
et
 

in
co
m
e 

 R
ed
u
ce
d
 

o
u
tw
ar
d
 

m
ig
ra
ti
o
n
 

P
r
o
g
r
e
ss
: 

 E
m
p
lo
y
m
e
n
t 
 

In
 D
in
g
x
i,
 l
ar
g
e 
in
cr
ea
se
s 
w
er
e 
n
o
te
d
 i
n
 t
h
e 
p
er
ce
n
ta
g
e 
o
f 
in
co
m
e 
g
en
er
at
ed
 

fr
o
m
 l
iv
es
to
ck
 (
2
1
%
 i
n
 2
0
0
3
 u
p
 t
o
 3
6
%
 i
n
 2
0
0
5
) 
an
d
 f
o
re
st
ry
 (
1
2
%
 i
n
 2
0
0
3
 u
p
 

to
 2
1
%
 i
n
 2
0
0
5
) 
w
it
h
 c
ro
p
 f
ar
m
in
g
 i
n
co
m
e 
re
m
ai
n
in
g
 c
o
n
st
an
t 
(5
4
%
 i
n
 2
0
0
3
, 

5
3
%
 i
n
 2
0
0
5
).
  
A
 4
%
 i
n
cr
ea
se
 i
n
 l
ab
o
u
r 
em
p
lo
y
m
en
t 
w
as
 c
it
ed
 b
et
w
ee
n
 2
0
0
3
 

an
d
 2
0
0
5
. 
 O
v
er
al
l,
 e
m
p
lo
y
m
en
t 
in
 t
w
o
 o
f 
th
e 
la
rg
es
t 
ca
te
g
o
ri
es
 i
n
cr
ea
se
d
 

(l
iv
es
to
ck
 a
n
d
 l
ab
o
u
r)
. 

 E
m
p
lo
y
m
en
t 
fr
o
m
 l
iv
es
to
ck
 i
n
 Z
h
u
n
g
er
 i
n
cr
ea
se
d
 f
ro
m
 4
6
%
 t
o
 5
1
%
 b
et
w
ee
n
 

2
0
0
3
 a
n
d
 2
0
0
5
. 
 E
m
p
lo
y
m
en
t 
fr
o
m
 c
ro
p
 f
ar
m
in
g
 i
n
cr
ea
se
d
 f
ro
m
 3
7
%
 t
o
 4
5
%
 

an
d
 e
m
p
lo
y
m
en
t 
fr
o
m
 l
ab
o
u
r 
in
cr
ea
se
d
 f
ro
m
 9
%
 t
o
 2
1
%
 i
n
 t
h
is
 s
am
e 
ti
m
e 

p
er
io
d
. 
 O
v
er
al
l,
 e
m
p
lo
y
m
en
t 
in
 t
h
e 
th
re
e 
la
rg
es
t 
ca
te
g
o
ri
es
 i
n
cr
ea
se
d
 o
v
er
 t
h
e 

su
rv
ey
 p
er
io
d
 (
li
v
es
to
ck
, 
cr
o
p
 f
ar
m
in
g
 a
n
d
 l
ab
o
u
r)
. 

 N
e
t 
In
c
o
m
e
 

N
et
 i
n
co
m
e 
w
as
 c
al
cu
la
te
d
 a
s 
th
e 
to
ta
l 
ye
ar
ly
 f
am
il
y 
in
co
m
e 
m
in
u
s 
th
e 
to
ta
l 

y
ea
rl
y
 f
am
il
y
 e
x
p
en
d
it
u
re
s.
 I
n
 D
in
g
x
i,
 n
et
 i
n
co
m
e 
in
cr
ea
se
d
 f
ro
m
 2
7
3
Y
 t
o
 

4
3
2
6
Y
 
o
v
er
 
th
e 
p
er
io
d
 
o
f 
th
e 
p
ro
je
ct
, 
a 
1
4
8
5
%
 
in
cr
ea
se
. 
In
 
Z
h
u
n
g
er
, 
n
et
 

in
co
m
e 
in
cr
ea
se
d
 f
ro
m
 -
1
2
6
7
 t
o
 2
4
7
2
Y
 o
v
er
 t
h
e 
p
er
io
d
 o
f 
th
e 
p
ro
je
ct
, 
a 
9
0
0
%
 

in
cr
ea
se
. 
 

 F
u
rt
h
er
m
o
re
, 
th
e 
ye
ar
ly
 
h
o
u
se
h
o
ld
 
sa
v
in
g
s 
in
cr
ea
se
d
 
d
ra
m
at
ic
al
ly
 
an
d
 
th
e 

n
u
m
b
er
 o
f 
h
o
u
se
h
o
ld
s 
w
it
h
 a
 y
ea
rl
y
 d
ef
ic
it
 p
as
se
d
 f
ro
m
 5
0
%
 i
n
 2
0
0
3
 t
o
 z
er
o
 

in
 2
0
0
5
 i
n
 D
in
g
x
i 
an
d
 d
ec
re
as
ed
 f
ro
m
 4
5
%
 t
o
 1
5
%
 i
n
 2
0
0
5
 i
n
 Z
h
u
n
g
er
. 
 I
n
 

D
in
g
x
i 
th
e 
av
er
ag
e 
h
o
u
se
h
o
ld
 s
av
in
g
s 
in
 2
0
0
5
 w
as
 4
3
2
6
Y
/y
ea
r,
 c
o
n
si
d
er
ab
ly
 

u
p
 
fr
o
m
 
2
0
0
4
 
w
h
er
e 
th
e 
av
er
ag
e 
am
o
u
n
t 
o
f 
m
o
n
e
y 
sa
v
ed
 
p
er
 
h
o
u
se
h
o
ld
 

su
rv
ey
ed
 w
as
 7
9
6
 Y
/y
ea
r 
an
d
 f
ro
m
 2
0
0
3
, 
w
h
er
e 
th
e 
av
er
ag
e 
am
o
u
n
t 
o
f 
m
o
n
e
y
 

sa
v
ed
 p
er
 h
o
u
se
h
o
ld
 s
u
rv
ey
ed
 w
as
 2
7
3
Y
/y
ea
r.
 I
n
 Z
h
u
n
g
er
 i
n
 2
0
0
5
, 
th
e 
av
er
ag
e 

am
o
u
n
t 
o
f 
m
o
n
ey
 s
av
ed
 p
er
 h
o
u
se
h
o
ld
 s
u
rv
e
ye
d
 w
as
 2
5
0
7
 Y
/y
ea
r.
 T
h
is
 w
as
 

co
n
si
d
er
ab
ly
 h
ig
h
er
 t
h
an
 t
h
e 
2
0
0
4
 v
al
u
es
 o
f 
1
1
3
9
,5
 Y
/y
ea
r 
an
d
 2
0
0
3
 v
al
u
es
 o
f 

-1
2
6
7
,2
5
 Y
/y
ea
r.
  
 

 R
e
d
u
c
e
d
 o
u
tw
a
r
d
 m
ig
r
a
ti
o
n
  

L
o
ca
l 
in
fo
rm
at
io
n
 
fo
r 
b
o
th
 
b
en
ef
ic
ia
ry
 
co
m
m
u
n
it
ie
s 
w
as
 
co
ll
ec
te
d
 
an
d
 

an
al
y
ze
d
 
in
 
2
0
0
3
, 
2
0
0
4
 
an
d
 
2
0
0
5
 
th
ro
u
g
h
 
th
e 
ad
m
in
is
tr
at
io
n
 
o
f 
a 
so
ci
o
-

ec
o
n
o
m
ic
 s
u
rv
e
y
 t
o
 r
ep
re
se
n
ta
ti
v
e 
ru
ra
l 
h
o
u
se
h
o
ld
s.
 I
n
 D
in
g
x
i 
an
d
 Z
h
u
n
g
er
, 

R
ec
o
m
m
e
n
d
a
ti
o
n
/a
c
ti
o
n
s 
: 

 E
m
p
lo
y
m
e
n
t 

O
v
er
al
l,
 
em
p
lo
y
m
en
t 
in
 
so
m
e 
o
f 
th
e 
la
rg
es
t 

ca
te
g
o
ri
es
 
in
cr
ea
se
d
 
(l
iv
es
to
ck
 
an
d
 
la
b
o
u
r 
in
 

D
in
g
x
i,
 
li
v
es
to
ck
, 
cr
o
p
 
fa
rm
in
g
 
an
d
 
la
b
o
u
r 
in
 

Z
h
u
n
g
er
).
 
T
h
is
 
st
ab
il
it
y
 
an
d
 
in
cr
ea
se
 
in
 
lo
ca
l 

em
p
lo
y
m
en
t 
sh
o
w
s 
st
re
n
g
th
en
in
g
 
o
f 
th
e 
lo
ca
l 

ec
o
n
o
m
ie
s 
an
d
 
th
ei
r 
ab
il
it
y 
to
 
re
m
ai
n
 
se
lf
-

su
ff
ic
ie
n
t.
  

 N
et
 i
n
c
o
m
e
 

B
o
th
 
D
in
g
x
i 
an
d
 
Z
h
u
n
g
er
 
sh
o
w
ed
 
d
ra
m
at
ic
 

d
ev
el
o
p
m
en
t 
in
 
in
cr
ea
se
d
 
fi
n
an
ci
al
 
in
d
ep
en
d
en
ce
, 

fo
o
d
 
an
d
 i
n
co
m
e 
se
cu
ri
ty
, 
an
d
 s
u
b
se
q
u
en
t 
h
ig
h
er
 

q
u
al
it
y 
o
f 
li
fe
 d
u
ri
n
g
 t
h
e 
th
re
e-
ye
ar
 p
ro
je
ct
. 
H
ig
h
er
 

fa
rm
 
in
co
m
es
 
fr
o
m
 
im
p
ro
v
ed
 
fa
rm
 
m
an
ag
em
en
t 

co
m
b
in
ed
 
w
it
h
 
st
ab
le
 
h
o
u
se
h
o
ld
 
ex
p
en
d
it
u
re
s,
 

g
re
at
er
 f
o
o
d
 s
el
f-
su
ff
ic
ie
n
cy
 a
n
d
 d
ec
re
as
ed
 n
ee
d
 o
f 

fa
rm
in
g
 i
n
p
u
ts
 l
ed
 t
o
 h
ig
h
er
 n
et
 f
ar
m
 i
n
co
m
e.
 T
h
is
 

il
lu
st
ra
te
s 
th
e 

b
en
ef
it
s 
o
f 
in
v
es
ti
n
g
 
in
 
th
e 

ag
ri
cu
lt
u
ra
l 
ca
p
ac
it
y
 o
f 
ru
ra
l 
fa
rm
er
s 
as
 a
 m
ea
n
s 
to
 

d
ri
v
e 
ru
ra
l 
d
ev
el
o
p
m
en
t 
an
d
 
p
ro
m
o
te
 
lo
ca
l 
se
lf
-

su
ff
ic
ie
n
cy
. 
  

 R
ed
u
c
ed
 o
u
tw
a
r
d
 m
ig
r
a
ti
o
n
  

In
 
b
o
th
 
co
m
m
u
n
it
ie
s,
 
in
co
m
e 
g
en
er
at
ed
 
fr
o
m
 

ag
ri
cu
lt
u
re
 
re
m
ai
n
ed
 
st
ab
le
 
o
n
 
lo
ca
l 
fa
rm
s.
 
In
 

D
in
g
x
i,
 t
h
e 
in
cr
ea
se
 i
n
 o
n
-f
ar
m
 i
n
co
m
e 
g
en
er
at
ed
 

fr
o
m
 
b
u
si
n
es
s 
an
d
 
“o
th
er
” 
is
 
a 
p
o
si
ti
v
e 
tr
en
d
 

il
lu
st
ra
ti
n
g
 
th
at
 p
ar
ti
ci
p
an
ts
 
h
av
e 
in
it
ia
li
ze
d
 
so
m
e 

n
ew
 l
o
ca
l 
in
co
m
e 
g
en
er
at
in
g
 a
ct
iv
it
ie
s.
 I
n
 Z
h
u
n
g
er
 

th
er
e 
al
so
 a
p
p
ea
rs
 t
o
 b
e 
an
 i
m
p
ro
v
em
en
t 
in
 o
n
-f
ar
m
 

g
en
er
at
ed
 i
n
co
m
e 
d
u
e 
to
 l
ab
o
u
r 
o
p
p
o
rt
u
n
it
ie
s 
in
 a
 

n
ei
g
h
b
o
u
ri
n
g
 v
il
la
g
e 
ra
th
er
 t
h
an
 a
t 
a 
m
o
re
 d
is
ta
n
t 

lo
ca
ti
o
n
 
as
 
w
as
 
in
 
th
e 
p
as
t.
 
In
v
es
ti
n
g
 
in
 
fa
rm
 

im
p
ro
v
em
en
t 
is
 
an
 
im
p
o
rt
an
t 
fa
ct
o
r 
in
 
in
cr
ea
si
n
g
 

in
co
m
e 
th
ro
u
g
h
 f
ar
m
 p
la
n
n
in
g
, 
fa
rm
 m
an
ag
em
en
t,
 

R
a
ti
n
g
: 

G
re
en
 



8
/9
/2
0
0
8
 

P
ag
e 
8
 

in
co
m
e 
fr
o
m
 
ag
ri
cu
lt
u
re
 
w
as
 
fo
u
n
d
 
to
 
b
e 
g
en
er
at
ed
 
ex
cl
u
si
v
el
y 
o
n
 
th
e 

p
ar
ti
ci
p
an
ts
’ 
o
w
n
 f
ar
m
s 
th
ro
u
g
h
o
u
t 
th
e 
su
rv
e
y.
  
In
 D
in
g
x
i,
 i
n
co
m
e 
g
en
er
at
ed
 

in
 t
h
e 
“b
u
si
n
es
s”
 
an
d
 “
o
th
er
” 
ca
te
g
o
ri
es
 
w
as
 
fo
u
n
d
 
to
 
m
o
v
e 
cl
o
se
r 
to
 t
h
e 

fa
rm
er
’s
 
re
si
d
en
ce
s 
b
et
w
ee
n
 
2
0
0
3
-2
0
0
5
 
w
h
il
e 
fo
re
st
ry
 
w
as
 f
o
u
n
d
 t
o
 
m
o
v
e 

fa
rt
h
er
 a
w
a
y.
  
In
 Z
h
u
n
g
er
 i
n
 2
0
0
3
, 
al
l 
la
b
o
u
r 
in
co
m
e 
w
as
 g
en
er
at
ed
 i
n
 a
n
 

o
u
ts
id
e 
lo
ca
ti
o
n
 w
h
er
ea
s 
in
 b
o
th
 2
0
0
4
 a
n
d
 2
0
0
5
 t
h
er
e 
w
as
 a
 s
li
g
h
t 
d
ec
re
as
e 
in
 

th
is
 
v
al
u
e 
d
u
e 
to
 
th
e 
fa
ct
 
th
at
 
so
m
e 
o
f 
th
e 
re
sp
o
n
d
en
ts
 
h
ad
 
fo
u
n
d
 
la
b
o
u
r 

em
p
lo
y
m
en
t 
in
 a
 n
ei
g
h
b
o
u
ri
n
g
 v
il
la
g
e.
  
 

 T
h
e 
su
rv
e
y 
fi
n
d
in
g
s 
o
f 
g
re
at
ly
 i
m
p
ro
v
ed
 i
n
co
m
e 
g
en
er
at
io
n
, 
p
ar
ti
cu
la
rl
y
 o
n
-

fa
rm
 
in
co
m
e,
 
im
p
ro
v
ed
 
h
o
u
se
h
o
ld
 
sa
v
in
g
s,
 
im
p
ro
v
ed
 
ac
ce
ss
 
to
 
lo
ca
l 

em
p
lo
y
m
en
t 
co
u
p
le
d
 
w
it
h
 
in
cr
ea
se
d
 
lo
ca
l 
ca
p
ac
it
y
 
fo
r 
en
v
ir
o
n
m
en
ta
l 

p
ro
te
ct
io
n
 
an
d
 
an
 
im
p
ro
v
ed
 
p
er
ce
p
ti
o
n
 
o
f 
q
u
al
it
y
 
o
f 
li
fe
 
in
d
ic
at
e 
an
 

im
p
ro
v
em
en
t 
in
 t
h
e 
ec
o
n
o
m
ic
 a
n
d
 s
o
ci
al
 o
p
p
o
rt
u
n
it
ie
s 
p
re
se
n
t 
in
 t
h
e 
v
il
la
g
es
. 
 

im
p
ro
v
ed
 
v
ar
ie
ti
es
 
an
d
 
ec
o
lo
g
ic
al
 
so
il
 
fe
rt
il
it
y
 

im
p
ro
v
em
en
t.
 T
h
e 
su
rv
e
y
s 
re
su
lt
s 
in
d
ic
at
e 
th
at
 t
h
e 

p
ro
je
ct
s 
fo
cu
s 
o
n
 e
d
u
ca
ti
o
n
, 
ca
p
ac
it
y
 b
u
il
d
in
g
 a
n
d
 

th
e 
fo
rm
at
io
n
 
o
f 
lo
ca
l 
fa
rm
er
s 
as
so
ci
at
io
n
s 
h
as
 

re
su
lt
ed
 i
n
 g
re
at
er
 e
m
p
o
w
er
m
en
t 
o
f 
re
si
d
en
ts
 w
it
h
 

re
sp
ec
t 
to
 
d
ev
el
o
p
in
g
 
n
ew
 
m
ea
n
s 
o
f 
in
co
m
e 

th
ro
u
g
h
 
b
u
si
n
es
s 
o
n
 
th
ei
r 
o
w
n
 
fa
rm
s.
 
F
u
tu
re
 

p
ro
je
ct
s 
in
 r
u
ra
l 
ar
ea
s 
sh
o
u
ld
 c
o
n
ti
n
u
e 
to
 f
o
cu
s 
o
n
 

ca
p
ac
it
y
 b
u
il
d
in
g
 a
ro
u
n
d
 s
u
st
ai
n
ab
le
 a
g
ri
cu
lt
u
re
 a
s 

a 
b
as
is
 
fo
r 
ru
ra
l 
d
ev
el
o
p
m
en
t,
 
th
is
 
p
ro
je
ct
 
h
as
 

sh
o
w
n
 t
o
 d
ir
ec
tl
y 
in
cr
ea
se
 l
o
ca
l 
ag
ri
cu
lt
u
ra
l 
in
co
m
e 

g
en
er
at
in
g
 c
ap
ac
it
y
 a
n
d
 r
ed
u
ce
 t
h
e 
ec
o
n
o
m
ic
 d
ra
w
 

o
f 
la
rg
er
 c
it
ie
s.
  
 

P
R
O
J
E
C
T
 

P
U
R
P
O
S
E
: 
 

T
h
e 
p
ro
je
ct
 w
il
l 

as
si
st
 

m
ar
g
in
al
iz
ed
 

co
m
m
u
n
it
ie
s 
to
 

in
cr
ea
se
 t
h
ei
r 

se
lf
 r
el
ia
n
ce
 a
n
d
 

im
p
ro
v
e 
th
ei
r 

ec
o
n
o
m
ic
 a
n
d
 

so
ci
al
 w
el
l 
b
ei
n
g
 

w
h
il
e 
p
ro
te
ct
in
g
 

an
d
 e
n
h
an
ci
n
g
 

th
e 
n
at
u
ra
l 

re
so
u
rc
e 
b
as
e.
 

O
V
Is
: 

A
d
o
p
ti
o
n
 o
f 

ec
o
lo
g
ic
al
 

fa
rm
in
g
 

m
ea
su
re
s 

in
cl
u
d
in
g
 

co
n
to
u
ri
n
g
 a
n
d
 

d
iv
er
si
fi
ed
 

p
ro
d
u
ct
io
n
 b
y
 

M
ar
ch
 2
0
0
5
 

P
r
o
g
r
e
ss
: 
 

 E
c
o
lo
g
ic
a
l 
F
a
r
m
in
g
 

L
o
ca
l 
in
fo
rm
at
io
n
 
fo
r 
b
o
th
 
b
en
ef
ic
ia
ry
 
co
m
m
u
n
it
ie
s 
w
as
 
co
ll
ec
te
d
 
an
d
 

an
al
y
ze
d
 
in
 
2
0
0
3
, 
2
0
0
4
 
an
d
 
2
0
0
5
 
th
ro
u
g
h
 
th
e 
ad
m
in
is
tr
at
io
n
 
o
f 
a 
so
ci
o
-

ec
o
n
o
m
ic
 s
u
rv
ey
 t
o
 r
ep
re
se
n
ta
ti
v
e 
ru
ra
l 
h
o
u
se
h
o
ld
s.
  
B
et
w
ee
n
 2
0
0
3
 a
n
d
 2
0
0
5
 

in
 D
in
g
x
i,
 t
h
er
e 
w
as
 a
 l
ar
g
e 
re
d
u
ct
io
n
 (
2
0
%
 o
r 
m
o
re
) 
in
 a
g
ri
cu
lt
u
ra
l 
in
p
u
ts
 a
n
d
 

g
re
at
er
 
in
cr
ea
se
 
in
 
h
o
u
se
h
o
ld
s 
u
si
n
g
 
th
e 
fo
ll
o
w
in
g
 
te
ch
n
iq
u
es
: 
re
d
u
ce
d
 

h
er
b
ic
id
e,
 
re
d
u
ce
d
 
in
se
ct
ic
id
e,
 
re
d
u
ce
d
 
fu
n
g
ic
id
e 
an
d
 
re
d
u
ce
d
 
ch
em
ic
al
 

fe
rt
il
iz
er
. 
 T
h
er
e 
w
as
 a
ls
o
 a
 l
ar
g
e 
in
cr
ea
se
 i
n
 h
o
u
se
h
o
ld
 u
si
n
g
 t
ec
h
n
iq
u
es
 t
h
at
 

p
ro
m
o
te
 
im
p
ro
v
ed
 
so
il
 
n
u
tr
ie
n
ts
 
an
d
 
o
rg
an
ic
 
m
at
te
r 
in
cl
u
d
in
g
: 
re
d
u
ce
d
 

li
v
es
to
ck
 
g
ra
zi
n
g
, 
re
d
u
ce
d
 
ti
ll
ag
e,
 
co
m
p
o
st
in
g
 
cr
o
p
 
re
si
d
u
es
 
an
d
 
g
re
en
 

m
an
u
re
/c
o
v
er
 c
ro
p
p
in
g
. 
 T
h
er
e 
w
as
 a
ls
o
 a
 l
ar
g
e 
in
cr
ea
se
 i
n
 t
h
e 
n
u
m
b
er
 o
f 

h
o
u
se
h
o
ld
s 
u
si
n
g
 a
 h
ig
h
er
 n
u
m
b
er
 o
f 
cr
o
p
 v
ar
ie
ti
es
 a
n
d
 a
 4
2
%
 i
n
cr
ea
se
 i
n
 t
h
e 

n
u
m
b
er
 o
f 
h
o
u
se
h
o
ld
s 
u
si
n
g
 c
h
ec
k
 d
am
s.
  
F
ar
m
er
s 
p
ra
ct
ic
in
g
 c
o
n
to
u
r 
fa
rm
in
g
, 

an
 e
ff
ec
ti
v
e 
sy
st
em
 o
f 
er
o
si
o
n
 c
o
n
tr
o
l,
 a
ls
o
 s
li
g
h
tl
y
 i
n
cr
ea
se
d
. 
 T
h
er
e 
w
as
 a
 

3
7
%
 i
n
cr
ea
se
 i
n
 t
h
e 
n
u
m
b
er
 o
f 
fa
rm
er
s 
th
at
 r
ed
u
ce
d
 t
h
ei
r 
ti
ll
ag
e 
fo
r 
a 
to
ta
l 
o
f 

7
4
 %
 u
si
n
g
 t
h
is
 p
ra
ct
ic
e 
in
 2
0
0
5
. 
  

 A
lt
h
o
u
g
h
 
in
 
2
0
0
3
 
a 
sm
al
l 
n
u
m
b
er
 
o
f 
fa
rm
er
s 
w
er
e 
al
re
ad
y
 
u
ti
li
zi
n
g
 
so
m
e 

su
st
ai
n
ab
le
 
p
ra
ct
ic
es
, 
b
y
 
2
0
0
5
 
in
 
Z
h
u
n
g
er
, 
al
l 
h
o
u
se
h
o
ld
s 
w
er
e 
fo
u
n
d
 
to
 

em
p
lo
y 
th
e 
p
ra
ct
ic
es
 o
f 
im
p
ro
v
ed
 c
ro
p
 r
o
ta
ti
o
n
, 
re
d
u
ce
d
 l
iv
es
to
ck
 g
ra
zi
n
g
, 

re
d
u
ce
d
 
fe
rt
il
iz
er
 
an
d
 
p
la
n
ti
n
g
 
tr
ee
s 
o
n
 
sl
o
p
ed
 
la
n
d
s.
 
T
h
e 
p
er
ce
n
ta
g
e 
o
f 

fa
rm
er
s 
m
ak
in
g
 u
se
 o
f 
su
st
ai
n
ab
le
 a
g
ri
cu
lt
u
ra
l 
p
ra
ct
ic
es
 i
n
cr
ea
se
d
 f
ro
m
 2
0
0
3
 

R
ec
o
m
m
e
n
d
a
ti
o
n
/a
c
ti
o
n
s:
 

 E
c
o
lo
g
ic
a
l 
F
a
r
m
in
g
 

T
ec
h
n
iq
u
es
 s
u
ch
 a
s 
co
m
p
o
st
in
g
, 
si
la
g
e 
fo
r 
li
v
es
to
ck
 

an
d
 t
h
e 
in
co
rp
o
ra
ti
o
n
 o
f 
cr
o
p
 s
ta
lk
s 
in
to
 t
h
e 
so
il
 t
o
 

in
cr
ea
se
 
so
il
 
ca
rb
o
n
, 
h
av
e 
b
ee
n
 
ad
o
p
te
d
 
an
d
 

em
b
ra
ce
d
 b
y
 m
em
b
er
s 
o
f 
th
e 
co
m
m
u
n
it
ie
s 
in
 b
o
th
 

re
g
io
n
s.
 
In
 
p
ar
ti
cu
la
r,
 
fa
rm
er
s 
re
p
o
rt
ed
 
th
at
 
th
e 

m
o
st
 
im
p
o
rt
an
t 
p
ro
je
ct
 
ac
ti
v
it
ie
s 
ar
o
u
n
d
 
ca
p
ac
it
y
 

b
u
il
d
in
g
 w
er
e 
fa
rm
 p
la
n
n
in
g
 a
n
d
 a
d
ap
ta
b
il
it
y
 t
ri
al
s,
 

o
rg
an
ic
 
fe
rt
il
iz
er
 
p
ro
d
u
ct
io
n
, 
in
cr
ea
se
d
 
w
ee
d
 

co
n
tr
o
l 
an
d
 
d
ro
u
g
h
t 
co
n
tr
o
l 
th
ro
u
g
h
 
cr
o
p
 

m
an
ag
em
en
t 
an
d
 
n
ew
 
v
ar
ie
ti
es
. 
T
h
e 
P
M
T
 
an
d
 

fa
rm
er
 t
ra
in
er
s 
re
al
iz
ed
 t
h
at
 t
h
e 
tr
ai
n
in
g
s 
o
n
 s
im
p
le
, 

p
ra
ct
ic
al
 t
ec
h
n
iq
u
es
 s
u
ch
 a
s 
co
m
p
o
si
n
g
, 
li
v
es
to
ck
 

si
la
g
e 
an
d
 
cr
o
p
 
re
si
d
u
e 
m
an
ag
em
en
t 
th
at
 
ca
n
 

d
ir
ec
tl
y
 i
m
p
ac
t 
y
ie
ld
 a
re
 m
o
st
 a
p
p
re
ci
at
ed
 b
y 
th
e 

fa
rm
er
s.
 
F
ar
m
er
 
tr
ai
n
er
s 
ar
e 
al
so
 
le
ar
n
in
g
 
to
 

ap
p
re
ci
at
e 
th
e 
th
eo
ry
 
b
eh
in
d
 
th
e 
tr
ai
n
in
g
s 
an
d
 
as
 

th
e
y
 g
ai
n
 c
o
m
p
et
en
c
y
 i
n
 d
el
iv
er
in
g
 t
ra
in
in
g
s,
 a
n
d
 

ar
e 
m
o
re
 a
b
le
 t
o
 e
ff
ec
ti
v
el
y
 t
ra
n
sf
er
 t
h
es
e 
co
n
ce
p
ts
 

to
 t
h
e 
fa
rm
er
s 
in
 t
h
e 
co
m
m
u
n
it
y.
  
F
u
tu
re
 p
ro
je
ct
s 

sh
o
u
ld
 
co
n
ti
n
u
e 
to
 
fo
cu
s 
o
n
 
p
ra
ct
ic
al
 
te
ch
n
ic
al
 

in
te
rv
en
ti
o
n
s 
w
h
il
e 
b
u
il
d
in
g
 
u
p
 
th
e 
ca
p
ac
it
y 
o
f 

R
a
ti
n
g
1
: 

G
re
en
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

1
U
se
 t
h
e
 f
o
ll
o
w
in
g
 c
o
lo
u
r 
sc
h
e
m
e
 f
o
r 
se
lf
-a
ss
e
ss
m
e
n
t 

G
re
e
n
 =
 P
ro
je
c
t 
e
it
h
e
r 
fu
ll
y
 o
r 
p
a
rt
ia
ll
y
 a
c
h
ie
v
e
d
 i
ts
 i
n
te
n
d
e
d
 p
u
rp
o
se
, 
b
u
t 
d
e
li
v
e
re
d
 A
L
L
 e
x
p
e
c
te
d
 o
u
tp
u
ts
 

A
m
b
e
r=
 P
ro
je
c
t 
p
u
rp
o
se
 n
o
t 
y
e
t 
a
c
h
ie
v
e
d
, 
b
u
t 
so
m
e
 (
th
e
 m

o
st
 s
ig
n
if
ic
a
n
t)
 o
u
tp
u
ts
 d
e
li
v
e
re
d
 

R
e
d
 =
 P
ro
je
c
t 
p
u
rp
o
se
 u
n
li
k
e
ly
 t
o
 b
e
 a
c
h
ie
v
e
d
, 
a
n
d
 n
o
n
e
 o
r 
a
 f
e
w
 o
f 
th
e
 l
e
ss
 s
ig
n
if
ic
a
n
t 
o
u
tp
u
ts
 d
e
li
v
e
re
d
 



8
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0
0
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P
ag
e 
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to
 2
0
0
5
, 
w
it
h
 t
h
e 
la
rg
es
t 
in
cr
ea
se
s 
o
cc
u
rr
in
g
 i
n
 r
ed
u
ce
d
 f
er
ti
li
ze
r,
 i
m
p
ro
v
ed
 

se
ed
 q
u
al
it
y
, 
in
cr
ea
se
d
 c
ro
p
 d
iv
er
si
ty
, 
in
cr
ea
se
d
 c
ro
p
 v
ar
ie
ti
es
, 
p
la
n
ti
n
g
 t
re
es
 

o
n
 s
lo
p
ed
 l
an
d
s,
 l
ea
v
in
g
 r
es
id
u
es
 
o
n
 f
ie
ld
, 
an
d
 r
ed
u
ce
d
 t
il
la
g
e.
 
 
T
h
e 
m
o
st
 

d
ra
m
at
ic
 
in
cr
ea
se
s 
o
cc
u
rr
ed
 
in
 
th
e 
re
d
u
ce
d
 t
il
la
g
e 
an
d
 
le
av
in
g
 
re
si
d
u
es
 
o
n
 

fi
el
d
, 
p
ra
ct
ic
es
 w
h
ic
h
 w
er
e 
u
se
d
 b
y
 o
n
ly
 5
%
 o
f 
th
e 
fa
rm
er
s 
in
 2
0
0
3
 a
n
d
 b
y
 

8
5
%
 a
n
d
 9
0
%
 r
es
p
ec
ti
v
el
y 
in
 2
0
0
5
, 
in
d
ic
at
in
g
 a
 c
o
m
m
u
n
it
y
-w
id
e 
tr
an
si
ti
o
n
 t
o
 

th
es
e 
ec
o
lo
g
ic
al
 f
ar
m
in
g
 m
ea
su
re
s 
th
at
 h
el
p
 m
it
ig
at
e 
er
o
si
o
n
 a
n
d
 i
n
cr
ea
se
 s
o
il
 

o
rg
an
ic
 m
at
te
r.
 

lo
ca
l 
fa
rm
er
s 
to
 
b
e 
ab
le
 
to
 
u
n
d
er
st
an
d
 
m
o
re
 

co
m
p
le
x
 s
ys
te
m
s 
o
f 
su
st
ai
n
ab
le
 f
ar
m
 m
an
ag
em
en
t.
  

 

P
R
O
J
E
C
T
 

O
U
T
P
U
T
S
: 

O
V
Is
: 

P
ro
g
re
ss
: 

R
ec
o
m
m
en
d
a
ti
o
n
/a
ct
io
n
s:
 

 

O
u
tp
u
t 
1
 

*
 I
n
cr
ea
se
d
 

ca
p
ac
it
y
 o
f 

fa
rm
er
s 
an
d
 t
h
ei
r 

o
rg
an
iz
at
io
n
s.
 

 

9
0
0
 t
ra
in
ee
s 
b
y 

M
ar
ch
, 
2
0
0
5
 

 3
0
0
 f
ar
m
 p
la
n
s 

d
ev
el
o
p
ed
 b
y
 

M
ar
ch
, 
2
0
0
3
 

F
a
rm
e
r 
T
ra
in
in
g
s 

 

S
u
m
m
a
r
y
 o
f 
W
C
A
E
V
 T
r
a
in
in
g
s 
D
e
li
v
e
r
e
d
 t
o
 F
a
r
m
e
r
s 
u
n
d
e
r
 F
a
r
m
er
 t
o
 

F
a
r
m
er
 T
r
a
in
in
g
s 
fr
o
m
 2
0
0
2
-2
0
0
5
 

C
o
m
m
u
n
it
y
 

D
in
g
x
i 

Z
h
u
n
g
e
r
 

T
o
ta
l 

S
u
b
je
ct
 o
f 
T
ra
in
in
g
 

M
al
e 

F
em
al
e 

T
o
ta
l 

M
al
e 

F
em
al
e 

T
o
ta
l 

 

E
co
 f
ar
m
in
g
 

in
tr
o
d
u
ct
io
n
 

2
2
5
 

2
1
4
 

4
3
9
 

1
3
1
 

4
0
 

1
7
1
 

6
1
0
 

S
o
il
 f
er
ti
li
ty
 

2
2
5
 

2
0
8
 

4
3
3
 

7
4
 

2
2
 

9
6
 

5
2
9
 

C
ro
p
p
in
g
 s
y
st
em
s 

2
3
7
 

2
7
5
 

5
1
2
 

9
9
 

3
1
 

1
3
0
 

6
4
2
 

W
ee
d
 c
o
n
tr
o
l 

1
5
6
 

2
4
4
 

4
0
0
 

6
9
 

2
1
 

9
0
 

4
9
0
 

D
is
ea
se
 c
o
n
tr
o
l 

1
5
7
 

2
0
3
 

3
6
0
 

1
1
9
 

3
8
 

1
5
7
 

5
1
7
 

S
o
il
 c
o
n
se
rv
at
io
n
 

2
9
0
 

2
9
2
 

5
8
2
 

1
2
5
 

4
2
 

1
6
7
 

7
4
9
 

L
iv
es
to
ck
 

fe
ed
in
g
/f
o
ra
g
e 

2
1
0
 

1
6
2
 

3
7
2
 

1
6
3
 

7
3
 

2
3
6
 

6
0
8
 

F
ru
it
 p
ro
d
u
ct
io
n
 

9
 

7
 

1
6
 

2
0
 

7
 

2
7
 

4
3
 

F
ar
m
 p
la
n
n
in
g
  

1
8
1
 

9
1
 

2
7
2
 

1
0
0
 

2
6
 

1
2
6
 

3
9
8
 

S
u
b
-T
o
ta
l 

1
6
9
0
 

(4
9
.9
%
) 

1
6
9
6
 

(5
0
.1
%
) 

3
3
8
6
 

9
0
0
 

(7
5
%
) 

3
0
0
  

(2
5
%
) 

1
2
0
0
 
4
5
8
6
 

P
R
O
J
E
C
T
 

T
O
T
A
L
 

M
a
le
 

F
e
m
a
le
 

2
5
9
0
 

1
9
9
6
 

 (
5
6
%
) 

(4
4
%
) 

 
 

T
o
ta
l 
4
5
8
6
 

 T
h
e 
D
in
g
x
i 
F
ar
m
er
’ 
T
ra
in
in
g
 t
ea
m
 i
n
v
o
lv
ed
 8
 m
em
b
er
s 
(i
n
cl
u
d
in
g
 3
 f
em
al
es
) 

w
h
il
e 
th
e 
Z
h
u
n
g
er
 F
ar
m
er
’s
 T
ra
in
er
s 
in
cl
u
d
ed
 1
1
 m
em
b
er
s 
(2
 f
em
al
es
).
 T
h
e 

fa
rm
er
 
tr
ai
n
er
s 
w
er
e 
ca
p
ac
it
iz
ed
 
to
 
co
n
d
u
ct
 
tr
ai
n
in
g
 
se
ss
io
n
s 
fo
r 
th
e 
o
th
er
 

fa
rm
er
s 
in
 t
h
e 
v
il
la
g
e 
o
n
 t
h
e 
su
b
je
ct
s 
d
et
ai
le
d
 i
n
 t
h
e 
E
co
lo
g
ic
al
 A
g
ri
cu
lt
u
re
 

tr
ai
n
in
g
 
m
an
u
al
s.
 
T
h
e 
tr
ai
n
in
g
 
m
an
u
al
s 
an
d
 
tr
ai
n
in
g
 
p
ro
g
ra
m
 
in
cl
u
d
ed
 
9
 

to
p
ic
s:
 I
n
tr
o
d
u
ct
io
n
 t
o
 E
co
lo
g
ic
al
-F
ar
m
in
g
, 
S
o
il
 F
er
ti
li
ty
, 
C
ro
p
p
in
g
 S
y
st
em
s,
 

W
ee
d
 C
o
n
tr
o
l,
 D
is
ea
se
 M
an
ag
em
en
t,
 S
o
il
 a
n
d
 W
at
er
 C
o
n
se
rv
at
io
n
, 
L
iv
es
to
c
k
 

m
an
ag
em
en
t,
 F
ru
it
 P
ro
d
u
ct
io
n
 a
n
d
 F
ar
m
 P
la
n
n
in
g
. 
M
an
u
al
s 
w
er
e 
p
ri
n
te
d
 a
n
d
 

d
is
tr
ib
u
te
d
 d
u
ri
n
g
 F
ar
m
er
 T
ra
in
in
g
 s
es
si
o
n
s.
 I
n
 a
d
d
it
io
n
 t
o
 t
h
e 
tr
ai
n
in
g
s 
an
d
 

E
co
lo
g
ic
al
 
F
ar
m
in
g
 
T
ra
in
in
g
 
M
o
d
u
le
s,
 
fa
rm
er
s 
an
d
 
fa
rm
er
 
tr
ai
n
er
s 
al
so
 

re
ce
iv
ed
 
co
p
ie
s 
o
f 
b
o
o
k
s 
an
d
 
su
p
p
le
m
en
ta
ry
 
re
ad
in
g
 
m
at
er
ia
ls
, 
te
ch
n
ic
al
 

ex
p
o
su
re
s 
an
d
 c
ro
ss
-s
it
e 
v
is
it
s,
 w
h
ic
h
 w
er
e 
al
l 
su
cc
es
sf
u
l 
in
 i
n
cr
ea
si
n
g
 t
h
ei
r 

ca
p
ac
it
y
 t
o
 a
b
so
rb
 a
n
d
 e
m
p
lo
y
 i
m
p
ro
v
ed
 f
ar
m
 m
an
ag
em
en
t 
te
ch
n
iq
u
es
. 

F
a
r
m
e
r
 T
r
a
in
in
g
s 

It
 w
as
 n
o
te
d
 i
n
 t
h
e 
ea
rl
ie
r 
st
ag
es
 o
f 
th
e 
p
ro
je
ct
 t
h
at
 

sm
al
l-
sc
al
e 
tr
ai
n
in
g
s 
w
it
h
 a
p
p
ro
x
im
at
el
y
 5
 p
eo
p
le
 

in
 a
tt
en
d
an
ce
 w
er
e 
m
o
re
 s
u
cc
es
sf
u
l 
th
an
 l
ar
g
e-
sc
al
e 

tr
ai
n
in
g
s 
h
o
st
in
g
 
2
0
 
o
r 
m
o
re
. 
A
t 
th
at
 
ti
m
e 
th
e 

P
ro
je
ct
 
M
an
ag
em
en
t 
T
ea
m
 
(P
M
T
) 
d
ec
id
ed
 
to
 

em
p
h
as
iz
e 

th
e 

sm
al
l-
sc
al
e 

fi
el
d
 
tr
ai
n
in
g
s 

th
ro
u
g
h
o
u
t 
th
e 
fi
rs
t 
y
ea
r.
  
H
o
w
ev
er
, 
it
 w
as
 f
o
u
n
d
 

th
at
 w
it
h
 t
h
e 
in
cr
ea
se
 i
n
 f
ar
m
er
 t
ra
in
er
s 
ca
p
ac
it
y
 t
o
 

d
el
iv
er
 
tr
ai
n
in
g
s,
 
m
o
re
 
an
d
 
m
o
re
 
la
rg
e 
sc
al
e 

tr
ai
n
in
g
s 
w
er
e 
h
el
d
 d
u
ri
n
g
 t
h
e 
se
co
n
d
 a
n
d
 t
h
ir
d
 y
ea
r 

o
f 
th
e 
p
ro
je
ct
, 
w
h
il
e 
m
ai
n
ta
in
in
g
 
th
e 
sm
al
l-
sc
al
e 

fi
el
d
 t
ra
in
in
g
s 
th
ro
u
g
h
o
u
t 
th
e 
en
ti
re
 p
ro
g
ra
m
. 
 T
o
 

b
u
il
d
 t
h
e 
ca
p
ac
it
y
 o
f 
th
e 
fa
rm
er
 t
ra
in
er
s 
o
v
er
 t
h
e 

p
er
io
d
 
o
f 
th
e 
p
ro
je
ct
 i
s 
a 
n
at
u
ra
l 
o
u
tc
o
m
e 
o
f 
th
e 

tr
ai
n
in
g
 p
ro
g
ra
m
, 
g
ra
d
u
al
ly
 e
n
su
ri
n
g
 l
o
ca
l 
ab
il
it
y 
to
 

le
ad
 f
ar
m
 d
ev
el
o
p
m
en
t 
af
te
r 
p
ro
je
ct
 c
o
m
p
le
ti
o
n
. 

 F
a
r
m
 P
la
n
n
in
g
 

D
u
ri
n
g
 
th
e 
p
ro
je
ct
 
fa
rm
er
 
tr
ai
n
er
s 
re
p
o
rt
ed
 
th
at
 

al
th
o
u
g
h
 
fa
rm
er
s 
u
n
d
er
st
an
d
 
th
e 
fa
rm
-p
la
n
n
in
g
 

tr
ai
n
in
g
 
an
d
 
m
ak
e 
v
er
y
 
ef
fe
ct
iv
e 
fa
rm
 
p
la
n
s 
fo
r 

lo
n
g
-t
er
m
 
fa
rm
 
su
st
ai
n
ab
il
it
y
, 
th
ey
 
d
o
n
’t
 
al
w
ay
s 

fo
ll
o
w
 t
h
ei
r 
p
la
n
 c
o
m
e 
p
la
n
ti
n
g
 t
im
e 
an
d
 s
ti
ll
 m
a
y
 

se
le
ct
 t
h
e 
o
p
ti
o
n
 t
h
at
 w
il
l 
p
ro
d
u
ce
 t
h
e 
m
o
st
 m
o
n
e
y
 

in
 
th
e 
sh
o
rt
 
te
rm
, 
as
 
o
ft
en
 
h
ap
p
en
s 
w
it
h
 
p
o
ta
to
. 
 

T
h
is
 
p
ar
ti
cu
la
r 
p
ro
b
le
m
 
w
as
 
ad
d
re
ss
ed
 
b
y
 
th
e 

p
ro
je
ct
 
th
ro
u
g
h
 
cr
o
p
 
d
iv
er
si
fi
ca
ti
o
n
, 
im
p
ro
v
ed
 

m
an
ag
em
en
t 
an
d
 
im
p
ro
v
in
g
 
cr
o
p
 
v
ar
ie
ti
es
 
an
d
 

y
ie
ld
s 
(p
ar
ti
cu
la
rl
y
 i
n
 m
ar
g
in
al
 f
ie
ld
s)
. 
In
te
n
si
fy
in
g
 

fo
ra
g
e 
an
d
 r
u
m
in
an
t 
li
v
es
to
ck
 p
ro
d
u
ct
io
n
 i
n
cr
ea
se
d
 

co
m
p
o
st
 p
ro
d
u
ct
io
n
 t
o
 h
el
p
 m
ai
n
ta
in
 s
o
il
 f
er
ti
li
ty
. 

R
a
ti
n
g
: 

G
re
en
 



8
/9
/2
0
0
8
 

P
ag
e 
1
0
 

 D
u
ri
n
g
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 
p
ro
je
ct
 i
n
 D
in
g
x
i,
 3
3
8
6
 i
n
d
iv
id
u
al
 t
ra
in
in
g
 d
a
y
s 

w
er
e 
co
n
d
u
ct
ed
 
(i
n
cl
u
d
in
g
 
1
6
9
6
 
tr
ai
n
in
g 
d
ay
s 
o
f 
w
o
m
en
) 
o
n
 
su
b
je
ct
s 

in
cl
u
d
in
g
: 
C
o
m
p
o
st
in
g
, 
L
iv
es
to
ck
 F
ee
d
in
g
 a
n
d
 D
is
ea
se
 M
an
ag
em
en
t,
 S
il
ag
e 

P
re
p
ar
at
io
n
, 
F
ar
m
 P
la
n
n
in
g
, 
S
o
il
 F
er
ti
li
ty
, 
W
ee
d
 C
o
n
tr
o
l,
 C
as
h
 C
ro
p
 F
ar
m
in
g
, 

H
o
rt
ic
u
lt
u
re
 
et
c.
 
In
cl
u
d
ed
 
in
 
th
es
e 
tr
ai
n
in
g
s 
w
er
e 
7
1
4
 
in
te
n
si
v
e 
in
d
iv
id
u
al
 

tr
ai
n
in
g
 d
a
y
s 
(i
n
cl
u
d
in
g
 2
8
2
 w
o
m
en
).
 O
f 
th
e 
3
2
5
 h
o
u
se
h
o
ld
s 
in
 t
h
e 
v
il
la
g
e,
 

fa
rm
er
s 
fr
o
m
 3
1
4
 h
o
u
se
h
o
ld
s 
(9
7
%
) 
re
ce
iv
ed
 a
t 
le
as
t 
o
n
e 
tr
ai
n
in
g
. 
In
 Z
h
u
n
g
er
, 

1
2
0
0
 i
n
d
iv
id
u
al
 t
ra
in
in
g
 d
a
ys
 w
er
e 
co
n
d
u
ct
ed
 o
v
er
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 
p
ro
je
ct
 

(i
n
cl
u
d
in
g
 3
0
0
 t
ra
in
in
g
 d
ay
s 
o
f 
w
o
m
en
) 
o
n
 t
h
e 
to
p
ic
s 
li
st
ed
 a
b
o
v
e.
  
O
f 
th
e 
1
6
5
 

h
o
u
se
h
o
ld
s 
in
 t
h
e 
v
il
la
g
e,
 f
ar
m
er
s 
fr
o
m
 1
1
2
 h
o
u
se
h
o
ld
s 
(6
8
%
) 
re
ce
iv
ed
 a
t 

le
as
t 
o
n
e 
tr
ai
n
in
g
. 
 I
n
 t
o
ta
l,
 t
h
e 
p
ro
je
ct
 c
o
n
d
u
ct
ed
 4
5
8
6
 i
n
d
iv
id
u
al
 t
ra
in
in
g
 d
ay
s 

in
 t
h
e 
tw
o
 c
o
m
m
u
n
it
ie
s,
 w
it
h
 p
ar
ti
ci
p
at
io
n
 o
f 
w
o
m
en
 a
t 
4
4
%
. 
A
cc
o
rd
in
g
 t
o
 t
h
e 

so
ci
o
-e
co
n
o
m
ic
 s
u
rv
e
y,
 9
5
%
 o
f 
in
te
rv
ie
w
ee
s 
w
er
e 
h
ig
h
ly
 s
at
is
fi
ed
 w
it
h
 t
h
e 

p
ro
je
ct
. 

 F
a
r
m
 P
la
n
n
in
g
 

In
 
D
in
g
x
i,
 
2
1
1
 
fa
rm
 
p
la
n
s 
w
er
e 
d
ra
ft
ed
 
an
d
 
re
n
ew
ed
 
b
y
 
fa
rm
er
s 
w
it
h
 

as
si
st
an
ce
 o
f 
tr
ai
n
er
s 
an
d
 i
n
 Z
h
u
n
g
er
 1
1
6
 b
as
ic
 f
ar
m
 p
la
n
s 
w
er
e 
d
ra
ft
ed
 a
n
d
 

re
n
ew
ed
 b
y
 f
ar
m
er
s 
w
it
h
 a
ss
is
ta
n
ce
 o
f 
tr
ai
n
er
s 
fo
r 
a 
to
ta
l 
o
f 
3
2
7
 s
u
st
ai
n
ab
le
 

fa
rm
 p
la
n
s 
d
ev
el
o
p
ed
 
d
u
ri
n
g
 t
h
e 
p
ro
je
ct
. 
T
h
e 
2
0
0
5
 s
o
ci
o
-e
co
n
o
m
ic
 s
u
rv
e
y
 

re
p
o
rt
ed
 
th
at
 
6
4
.9
%
 
o
f 
D
in
g
x
i 
fa
rm
in
g
 
h
o
u
se
h
o
ld
s 
an
d
 
6
2
%
 
o
f 
Z
h
u
n
g
er
 

fa
rm
in
g
 h
o
u
se
h
o
ld
s 
re
n
ew
ed
 t
h
ei
r 
fa
rm
 p
la
n
s 
fo
r 
th
e 
co
m
in
g
 y
ea
r,
 i
n
d
ic
at
in
g
 

p
o
si
ti
v
e 
re
su
lt
s 
fr
o
m
 t
h
e 
in
it
ia
l 
fa
rm
 p
la
n
s 
d
ev
el
o
p
ed
. 
 

 O
n
 t
h
e 
o
n
-f
ar
m
 t
ri
al
s 
in
 D
in
g
x
i,
 1
0
3
 v
ar
ie
ti
es
 o
f 
cr
o
p
s,
 f
o
ra
g
es
 a
n
d
 v
eg
et
ab
le
s 

w
er
e 
d
is
tr
ib
u
te
d
 f
o
r 
tr
ia
ls
 i
n
 t
h
e 
1
2
 v
il
la
g
e 
g
ro
u
p
s 
w
it
h
 p
o
ta
to
es
, 
p
ea
s,
 l
en
ti
ls
, 

fl
ax
, 
w
h
ea
t,
 a
lf
al
fa
 a
n
d
 m
il
le
t 
ac
h
ie
v
in
g
 e
x
ce
ll
en
t 
re
su
lt
s.
 I
n
 D
in
g
x
i,
 a
 t
o
ta
l 
o
f 

9
0
,0
0
0
 i
m
p
ro
v
ed
 s
ea
b
u
ck
th
o
rn
 s
ee
d
li
n
g
s 
fo
r 
er
o
si
o
n
 c
o
n
tr
o
l 
w
er
e 
d
is
tr
ib
u
te
d
 

al
o
n
g
 w
it
h
 a
n
 i
m
p
ro
v
ed
 v
ar
ie
ty
 o
f 
sh
ee
p
 f
o
r 
cr
o
ss
 b
re
ed
in
g
. 
In
 Z
h
u
n
g
er
, 
5
6
 

v
ar
ie
ti
es
 o
f 
cr
o
p
, 
g
ra
ss
 a
n
d
 v
eg
et
ab
le
 w
er
e 
d
is
tr
ib
u
te
d
 a
lo
n
g
 w
it
h
 6
 f
o
ra
g
e 

p
ro
ce
ss
in
g
 
m
ac
h
in
es
. 
G
ra
in
s,
 
p
o
ta
to
es
 
an
d
 
al
fa
lf
a 
w
er
e 
fo
u
n
d
 
to
 
b
e 
v
er
y
 

su
cc
es
sf
u
l 
in
 Z
h
u
n
g
er
. 
L
iv
es
to
ck
 i
m
p
ro
v
em
en
t 
w
as
 a
ls
o
 v
er
y
 s
u
cc
es
sf
u
l 
in
 

Z
h
u
n
g
er
 w
it
h
 
se
v
er
al
 v
ar
ie
ti
es
 o
f 
sh
ee
p
 a
n
d
 c
as
h
m
er
e 
g
o
at
s 
p
u
rc
h
as
ed
 f
o
r 

cr
o
ss
 b
re
ed
in
g
, 
re
su
lt
in
g
 i
n
 3
4
3
 o
ff
sp
ri
n
g
 p
ro
d
u
ce
d
 (
1
3
2
 m
al
e 
an
d
 2
1
1
 f
em
al
e)
 

d
u
ri
n
g
 t
h
e 
fi
rs
t 
b
re
ed
in
g
 s
ea
so
n
. 

 T
h
e 
p
ro
je
ct
 
w
as
 
h
ig
h
ly
 
ap
p
re
ci
at
ed
 
b
y 
lo
ca
l 
fa
rm
er
s,
 
te
ch
n
ic
ia
n
s 
an
d
 

g
o
v
er
n
m
en
t 
o
ff
ic
ia
ls
 f
o
r 
it
s 
p
ar
ti
ci
p
at
o
ry
 t
ra
in
in
g
 a
n
d
 e
v
al
u
at
io
n
 a
p
p
ro
ac
h
. 
In
 

D
in
g
x
i,
 a
lm
o
st
 1
0
0
 f
ar
m
er
s 
fr
o
m
 a
re
as
 o
u
ts
id
e 
p
ro
je
ct
 i
m
p
le
m
en
ta
ti
o
n
 v
is
it
ed
 

th
e 
v
ar
ie
ty
 
te
st
 
fi
el
d
s 
o
n
 
th
e 
le
ar
n
in
g
 
fa
rm
s 
an
d
 
in
 
Z
h
u
n
g
er
 
2
0
0
 
o
u
ts
id
e 

fa
rm
er
s 
v
is
it
ed
 t
h
e 
si
te
s.
 S
o
m
e 
cr
o
p
 v
ar
ie
ti
es
 i
n
tr
o
d
u
ce
d
 d
u
ri
n
g
 t
h
e 
p
ro
je
ct
 

in
cl
u
d
in
g
 Z
h
en
ye
 P
ea
, 
B
ei
h
ai
d
ao
 B
u
ck
w
h
ea
t,
 L
o
n
g
m
i 
m
il
le
t 
w
er
e 
re
-p
ro
d
u
ce
d
 

T
h
es
e 
st
ra
te
g
ie
s 
ca
n
 i
n
cr
ea
se
 s
o
il
 q
u
al
it
y
 o
v
er
 t
h
e 

lo
n
g
 t
er
m
 a
n
d
 i
s 
an
 e
ff
ec
ti
v
e 
m
et
h
o
d
 t
o
 p
ro
m
o
te
 

lo
n
g
-t
er
m
 s
o
il
 s
u
st
ai
n
ab
il
it
y
. 
 

 T
h
e 
fa
ct
o
rs
 d
ir
ec
tl
y
 i
n
cr
ea
si
n
g
 o
n
-f
ar
m
 p
ro
d
u
ct
io
n
 

in
cl
u
d
ed
 t
h
e 
im
p
ro
v
ed
 v
ar
ie
ti
es
 a
n
d
 i
n
cr
ea
se
d
 s
ee
d
 

q
u
al
it
y 
ac
ce
ss
ed
 
b
y
 
th
e 
fa
rm
er
s,
 
th
e 
in
cr
ea
se
 
in
 

fa
rm
 
te
ch
n
o
lo
g
y
 
an
d
 
m
an
ag
em
en
t 
an
d
 
g
o
o
d
 

w
ea
th
er
 i
n
 D
in
g
x
i 
in
 
2
0
0
5
. 
T
h
ro
u
g
h
 i
n
cr
ea
se
s 
in
 

p
ro
d
u
ct
io
n
, 
th
e 
fa
rm
er
s 
w
er
e 
m
ee
ti
n
g
 
th
ei
r 
fo
o
d
 

n
ee
d
s 
fr
o
m
 a
 s
m
al
le
r 
ar
ea
, 
w
h
ic
h
 i
n
cr
ea
se
d
 t
h
e 
ar
ea
 

av
ai
la
b
le
 t
o
 f
ar
m
 i
n
co
m
e 
g
en
er
at
in
g
 c
ro
p
s,
 w
h
ic
h
 

fu
rt
h
er
 i
n
cr
ea
se
d
 t
h
ei
r 
to
ta
l 
in
co
m
e.
  

 T
h
e 
p
ro
je
ct
 
h
as
 
h
ad
 
u
n
p
re
ce
d
en
te
d
 
im
p
ac
ts
 
o
n
 

d
ev
el
o
p
in
g
 l
o
ca
l 
co
m
m
u
n
it
y
 n
et
w
o
rk
s,
 p
ar
ti
cu
la
rl
y
 

in
 Z
h
u
n
g
er
. 
T
h
e 
fa
rm
er
 t
ra
in
in
g
s 
an
d
 l
ea
rn
in
g
 f
ar
m
 

ac
ti
v
it
ie
s 

h
av
e 

g
re
at
ly
 

im
p
ro
v
ed
 

lo
ca
l 

co
m
m
u
n
ic
at
io
n
 
an
d
 
se
n
se
 
o
f 
co
m
m
u
n
it
y
, 
al
o
n
g
 

w
it
h
 
sh
ar
in
g
 
an
d
 
in
fo
rm
at
io
n
 
ex
ch
an
g
e 
b
et
w
ee
n
 

lo
ca
l 
fa
rm
er
s.
 
T
h
e 
fo
cu
s 
o
n
 
p
ra
ct
ic
al
 
o
n
-f
ar
m
 

d
ev
el
o
p
m
en
t 
le
d
 
b
y
 
co
m
m
u
n
it
y
 
fa
rm
er
s 
an
d
 
th
e 

es
ta
b
li
sh
m
en
t 
o
f 
lo
ca
l 
fa
rm
er
s 
as
so
ci
at
io
n
s 
w
il
l 

en
su
re
 
lo
n
g
-t
er
m
 
ef
fe
ct
s 
in
 
th
e 
o
u
tr
ea
ch
 
an
d
 

su
st
ai
n
ab
il
it
y
 o
f 
th
e 
p
ro
je
ct
. 
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P
ag
e 
1
1
 

an
d
 
h
av
e 
al
re
ad
y
 
b
ee
n
 
ex
te
n
d
ed
 
b
e
y
o
n
d
 
th
e 
p
ro
je
ct
 
ar
ea
. 
E
x
ce
ll
en
t 

im
p
ro
v
em
en
ts
 
in
 
yi
el
d
 
w
er
e 
al
so
 
re
al
iz
ed
 
d
u
ri
n
g
 
th
e 
p
ro
je
ct
 
w
it
h
 
g
ra
in
 

p
ro
d
u
ct
io
n
 p
er
 c
ap
it
a 
in
cr
ea
si
n
g
 f
ro
m
 3
5
6
k
g
 t
o
 4
8
0
k
g
 p
er
 c
ap
it
a 
in
 D
in
g
x
i 
an
d
 

fr
o
m
 
3
0
0
k
g
 
to
 
5
0
0
k
g
 
in
 
Z
h
u
n
g
er
. 
T
h
e 
L
o
ca
l 
A
g
ri
cu
lt
u
ra
l 
T
ec
h
n
ic
al
 

A
ss
o
ci
at
io
n
 i
n
 D
in
g
x
i 
an
d
 t
h
e 
G
ro
w
er
s 
A
ss
o
ci
at
io
n
 i
n
 
Z
h
u
n
g
er
 h
av
e 
b
ee
n
 

es
ta
b
li
sh
ed
 
fo
r 
fu
rt
h
er
 
tr
ai
n
in
g
, 
in
fo
rm
at
io
n
 
ex
ch
an
g
e,
 
v
ar
ie
ty
 
te
st
 
an
d
 

ex
te
n
si
o
n
. 

O
u
tp
u
t 
2
 

*
 I
n
cr
ea
se
d
 

ec
o
n
o
m
ic
 

ac
ti
v
it
y.
  

H
o
u
se
h
o
ld
 

in
co
m
e 

in
cr
ea
se
d
 b
y
 

2
0
%
 b
y 
M
ar
ch
, 

2
0
0
5
. 

 

In
co
m
e
 

L
o
ca
l 
in
fo
rm
at
io
n
 
fo
r 
b
o
th
 
b
en
ef
ic
ia
ry
 
co
m
m
u
n
it
ie
s 
w
as
 
co
ll
ec
te
d
 
an
d
 

an
al
y
ze
d
 
in
 
2
0
0
3
, 
2
0
0
4
 
an
d
 
2
0
0
5
 
th
ro
u
g
h
 
th
e 
ad
m
in
is
tr
at
io
n
 
o
f 
a 
so
ci
o
-

ec
o
n
o
m
ic
 s
u
rv
e
y 
to
 r
ep
re
se
n
ta
ti
v
e 
ru
ra
l 
h
o
u
se
h
o
ld
s.
 T
h
e 
su
rv
ey
 f
o
u
n
d
 a
 m
aj
o
r 

in
cr
ea
se
 i
n
 i
n
co
m
e 
in
 b
o
th
 c
o
m
m
u
n
it
ie
s 
d
u
ri
n
g
 t
h
e 
p
er
io
d
 s
u
rv
e
ye
d
, 
w
it
h
 a
 

4
4
%
 i
n
cr
ea
se
 i
n
 m
ea
n
 h
o
u
se
h
o
ld
 i
n
co
m
e 
b
et
w
ee
n
 2
0
0
3
 a
n
d
 2
0
0
5
 i
n
 D
in
g
x
i 

an
d
 a
 6
0
%
 i
n
cr
ea
se
 i
n
 m
ea
n
 h
o
u
se
h
o
ld
 i
n
co
m
e 
in
 Z
h
u
n
g
er
 b
et
w
ee
n
 2
0
0
3
 a
n
d
 

2
0
0
5
, 
b
o
th
 o
f 
th
es
e 
v
al
u
es
 s
ta
ti
st
ic
al
ly
 s
ig
n
if
ic
an
t.
  

 In
 
D
in
g
x
i,
 
to
ta
l 
re
v
en
u
e 
fr
o
m
 
fa
rm
-b
as
ed
 
so
u
rc
es
 
(c
ro
p
s,
 
li
v
es
to
ck
 
an
d
 

fo
re
st
ry
) 
in
cr
ea
se
d
 b
y
 6
4
%
 w
h
il
e 
to
ta
l 
re
v
en
u
e 
fr
o
m
 o
u
ts
id
e 
so
u
rc
es
 (
la
b
o
u
r,
 

b
u
si
n
es
s)
 
in
cr
ea
se
d
 
b
y
 
3
%
. 
 
D
u
ri
n
g
 
th
is
 
sa
m
e 
p
er
io
d
, 
av
er
ag
e 
h
o
u
se
h
o
ld
 

ex
p
en
d
it
u
re
s 
al
so
 d
ec
re
as
ed
 s
li
g
h
tl
y
. 
 A
s 
a 
re
su
lt
, 
y
ea
rl
y
 h
o
u
se
h
o
ld
 s
av
in
g
s 

in
cr
ea
se
d
 d
ra
m
at
ic
al
ly
 
an
d
 t
h
e 
n
u
m
b
er
 
o
f 
h
o
u
se
h
o
ld
s 
w
it
h
 a
 
ye
ar
ly
 
d
ef
ic
it
 

p
as
se
d
 f
ro
m
 5
0
%
 i
n
 2
0
0
3
 t
o
 z
er
o
 i
n
 2
0
0
5
. 
 T
h
e 
el
im
in
at
io
n
 o
f 
d
ef
ic
it
s 
fr
o
m
 

h
o
u
se
h
o
ld
 a
cc
o
u
n
ts
 i
n
 2
0
0
5
 i
s 
p
ro
b
ab
ly
 l
in
k
ed
 t
o
 a
n
 o
b
se
rv
ed
 i
n
cr
ea
se
 i
n
 d
eb
t 

re
p
a
ym
en
t 
w
h
ic
h
 w
il
l 
le
ad
 t
o
 r
ed
u
ct
io
n
 i
n
 d
eb
t 
lo
ad
 a
n
d
 g
re
at
er
 a
u
to
n
o
m
y.
  
 

 In
 Z
h
u
n
g
er
, 
in
co
m
e 
in
cr
ea
se
d
 s
ig
n
if
ic
an
tl
y
 b
y
 6
0
%
; 
th
e 
m
aj
o
ri
ty
 o
f 
in
co
m
e 

w
as
 f
ro
m
 o
n
-f
ar
m
 a
ct
iv
it
ie
s.
 F
ar
m
in
g
 i
n
co
m
e 
in
cr
ea
se
d
 b
y
 6
8
%
 w
h
il
e 
o
u
ts
id
e 

in
co
m
e 
so
u
rc
es
 i
n
cr
ea
se
d
 b
y 
3
5
%
. 
T
h
e 
fa
rm
er
s’
 t
o
ta
l 
eq
u
it
y
 i
n
cr
ea
se
d
 a
s 
w
el
l 

as
 
li
v
es
to
ck
 
h
o
ld
in
g
s 
w
er
e 
en
la
rg
ed
. 
T
h
e 
n
u
m
b
er
 
o
f 
h
o
u
se
h
o
ld
s 
ru
n
n
in
g
 a
 

n
eg
at
iv
e 
fi
n
an
ci
al
 
b
al
an
ce
 
d
ec
re
as
ed
 
fr
o
m
 
4
5
%
 
o
v
er
 
th
e 
th
re
e-
y
ea
r 
su
rv
e
y
 

p
er
io
d
 t
o
 1
5
%
 i
n
 
2
0
0
5
, 
le
ad
in
g
 t
o
 
g
re
at
er
 f
in
an
ci
al
 
se
cu
ri
ty
 f
o
r 
h
o
u
se
h
o
ld
 

ex
p
en
d
it
u
re
s.
 D
eb
t 
re
p
a
y
m
en
t 
w
as
 t
h
e 
ca
te
g
o
ry
 o
f 
h
o
u
se
h
o
ld
 e
x
p
en
d
it
u
re
 t
h
at
 

in
cr
ea
se
d
 t
h
e 
m
o
st
. 

 In
v
es
ti
n
g
 i
n
 f
ar
m
 i
m
p
ro
v
em
en
t 
w
as
 a
n
 i
m
p
o
rt
an
t 
fa
ct
o
r 
in
 i
n
cr
ea
si
n
g
 i
n
co
m
e 

th
ro
u
g
h
 f
ar
m
 p
la
n
n
in
g
, 
fa
rm
 m
an
ag
em
en
t,
 i
m
p
ro
v
ed
 v
ar
ie
ti
es
 (
cr
o
p
s,
 l
iv
es
to
ck
 

an
d
 f
o
ra
g
es
) 
an
d
 e
co
lo
g
ic
al
 s
o
il
 f
er
ti
li
ty
 i
m
p
ro
v
em
en
t.
 

In
co
m
e 

In
 D
in
g
x
i,
 t
h
e 
d
ra
m
at
ic
 i
n
cr
ea
se
 i
n
 f
ar
m
 r
ev
en
u
e 

co
m
p
ar
ed
 
w
it
h
 
o
u
ts
id
e 
in
co
m
e 
is
 
v
er
y
 
p
o
si
ti
v
e 

b
ec
au
se
 i
t 
in
d
ic
at
es
 a
n
 i
n
cr
ea
se
d
 e
co
n
o
m
ic
 v
al
u
e 
o
f 

fa
rm
in
g
 
p
ro
b
ab
ly
 
n
o
t 
d
u
e 
to
 
o
u
ts
id
e 
ec
o
n
o
m
ic
 

fa
ct
o
rs
 s
u
ch
 a
s 
in
fl
at
io
n
. 
 I
t 
is
 a
p
p
ar
en
t 
fr
o
m
 t
h
e 

fi
n
d
in
g
s 
o
f 
th
is
 
st
u
d
y
 
th
at
 
th
e 
o
v
er
al
l 
fi
n
an
ci
al
 

si
tu
at
io
n
 
o
f 
th
e 
h
o
u
se
h
o
ld
s 
su
rv
e
ye
d
 
w
as
 
g
re
at
ly
 

im
p
ro
v
ed
 
b
y
 
2
0
0
5
. 
A
d
d
it
io
n
al
ly
, 
th
e 
in
cr
ea
se
 
in
 

h
o
u
se
h
o
ld
 
sa
v
in
g
s 
an
d
 
el
im
in
at
io
n
 
o
f 
d
ef
ic
it
 

in
d
ic
at
es
 a
 m
u
ch
 h
ig
h
er
 d
eg
re
e 
o
f 
fi
n
an
ci
al
 s
ta
b
il
it
y
 

th
an
 w
as
 p
re
v
io
u
sl
y 
p
re
se
n
t 
in
 t
h
e 
co
m
m
u
n
it
y
. 
 

 Z
h
u
n
g
er
 
sh
o
w
ed
 
d
ra
m
at
ic
 
d
ev
el
o
p
m
en
t 

in
 

in
cr
ea
se
d
 f
in
an
ci
al
 i
n
d
ep
en
d
en
ce
, 
fo
o
d
 a
n
d
 i
n
co
m
e 

se
cu
ri
ty
, 
an
d
 
su
b
se
q
u
en
t 
h
ig
h
er
 
q
u
al
it
y
 
o
f 
li
fe
 

d
u
ri
n
g
 t
h
e 
th
re
e-
ye
ar
 p
ro
je
ct
. 
T
h
e 
h
ig
h
 i
n
cr
ea
se
 i
n
 

fa
rm
in
g
 i
n
co
m
e 
re
la
ti
v
e 
to
 o
u
ts
id
e 
in
co
m
e 
so
u
rc
es
 

in
d
ic
at
ed
 t
h
at
 m
o
re
 l
iv
el
ih
o
o
d
 w
as
 i
n
v
es
te
d
 i
n
 t
h
e 

fa
rm
 
ra
th
er
 
th
an
 
in
 
o
u
t-
m
ig
ra
ti
o
n
 
to
 
la
b
o
u
r.
 
T
h
e 

h
ig
h
 d
eb
t 
re
p
ay
m
en
t 
is
 a
ls
o
 a
 s
tr
o
n
g
 i
n
d
ic
at
o
r 
th
at
 

h
o
u
se
h
o
ld
s 
h
ad
 
m
o
v
ed
 
b
ey
o
n
d
 
si
m
p
ly
 
m
ee
ti
n
g
 

th
ei
r 
b
as
ic
 
n
ee
d
s.
 
T
ra
n
sf
o
rm
at
io
n
 
to
 
st
o
re
d
-

li
v
es
to
ck
 
fe
ed
 
p
ro
d
u
ct
io
n
 
sy
st
em
s 
w
as
 
w
el
l 

d
ev
el
o
p
ed
 b
y
 p
ro
je
ct
 c
o
m
p
le
ti
o
n
. 
F
ar
m
er
s 
le
ar
n
ed
 

to
 
p
ro
d
u
ce
 
li
v
es
to
ck
 
o
n
 
st
o
re
d
 
fe
ed
 
sy
st
em
s 
(i
n
 

p
ar
ti
cu
la
r 
co
rn
 
si
la
g
e,
 
im
p
ro
v
ed
 
al
fa
lf
a 
an
d
 
h
ig
h
 

y
ie
ld
in
g
 w
ar
m
 s
ea
so
n
 g
ra
ss
es
) 
w
h
ic
h
 a
ll
o
w
ed
 t
h
em
 

to
 
in
cr
ea
se
 
th
ei
r 
fa
rm
s 
ca
rr
y
in
g
 
ca
p
ac
it
y
 
an
d
 

im
p
ro
v
e 
h
o
u
se
h
o
ld
 
in
co
m
e 
w
h
il
e 
co
n
fo
rm
in
g
 
to
 

g
o
v
er
n
m
en
ta
l 
g
ra
zi
n
g
 r
es
tr
ic
ti
o
n
s.
 

R
a
ti
n
g
: 

G
re
en
 

O
u
tp
u
t 
3
 

*
 I
m
p
ro
v
ed
 

st
at
u
s 
o
f 
w
o
m
en
. 

P
ar
ti
ci
p
at
io
n
 o
f 

w
o
m
en
 i
n
 

co
m
m
u
n
it
y
 

ac
ti
v
it
ie
s 
at
 

W
o
m
e
n
’s
 S
ta
tu
s 

T
h
ro
u
g
h
o
u
t 
th
e 
p
ro
je
ct
, 
w
o
m
en
 i
n
 t
h
e 
co
m
m
u
n
it
ie
s 
w
er
e 
ac
ti
v
el
y
 i
n
v
o
lv
ed
 i
n
 

al
l 
ac
ti
v
it
ie
s.
 
In
 
D
in
g
x
i,
 
5
0
%
 
o
f 
p
ar
ti
ci
p
an
ts
 
in
 
th
e 
fa
rm
er
 
tr
ai
n
in
g
s 
w
er
e 

fe
m
al
e,
 w
h
il
e 
3
 w
o
m
en
 (
o
u
t 
o
f 
8
 p
eo
p
le
) 
w
er
e 
se
le
ct
ed
 a
s 
fa
rm
er
 t
ra
in
er
s.
 

W
o
m
e
n
’s
 S
ta
tu
s 

It
 w
as
 n
o
te
d
 s
in
ce
 t
h
e 
p
ro
je
ct
s 
in
ce
p
ti
o
n
 t
h
at
 o
n
e 
o
f 

th
e 
m
o
re
 d
if
fi
cu
lt
 c
h
al
le
n
g
es
 t
h
e 
p
ro
je
ct
 f
ac
ed
 w
as
 

th
e 
in
cl
u
si
o
n
 o
f 
w
o
m
en
. 
T
h
is
 w
as
 d
u
e 
to
 t
h
ei
r 
la
ck
 

R
a
ti
n
g
: 

G
re
en
 



8
/9
/2
0
0
8
 

P
ag
e 
1
2
 

2
0
%
 b
y 
M
ar
ch
, 

2
0
0
5
. 

 P
er
ce
iv
ed
 w
el
l-

b
ei
n
g
  
-

Im
p
ro
v
ed
 

q
u
al
it
y
 o
f 
li
fe
 

in
 r
u
ra
l 

co
m
m
u
n
it
ie
s 
b
y
 

M
ar
ch
 2
0
0
5
. 

 

W
o
m
en
 i
n
 Z
h
u
n
g
er
 h
av
e 
al
so
 b
ee
n
 e
n
g
ag
ed
, 
w
it
h
 a
n
 a
v
er
ag
e 
p
ar
ti
ci
p
at
io
n
 o
f 

2
5
%
 i
n
 t
h
e 
fa
rm
er
 t
ra
in
in
g
s 
an
d
 3
 w
o
m
en
 (
o
u
t 
o
f 
1
2
 p
eo
p
le
) 
se
le
ct
ed
 a
s 
fa
rm
er
 

tr
ai
n
er
s.
  

 L
o
ca
l 
in
fo
rm
at
io
n
 
fo
r 
b
o
th
 
b
en
ef
ic
ia
ry
 
co
m
m
u
n
it
ie
s 
w
as
 
co
ll
ec
te
d
 
an
d
 

an
al
y
ze
d
 
in
 
2
0
0
3
, 
2
0
0
4
 
an
d
 
2
0
0
5
 
th
ro
u
g
h
 
th
e 
ad
m
in
is
tr
at
io
n
 
o
f 
a 
so
ci
o
-

ec
o
n
o
m
ic
 s
u
rv
e
y
. 
T
h
e 
su
rv
e
y
 f
o
u
n
d
 t
h
at
 i
n
 p
ar
ti
cu
la
r,
 i
n
co
m
e 
g
en
er
at
ed
 b
y
 

w
o
m
en
 g
re
at
ly
 i
n
cr
ea
se
d
 o
v
er
 t
h
e 
su
rv
e
y 
p
er
io
d
. 
In
 D
in
g
x
i,
 a
v
er
ag
e 
in
co
m
e 

fo
r 
w
o
m
en
 
in
cr
ea
se
d
 
b
y
 
4
6
%
 
an
d
 
in
 
Z
h
u
n
g
er
 
av
er
ag
e 
in
co
m
e 
fo
r 
w
o
m
en
 

in
cr
ea
se
d
 b
y 
2
4
%
 o
v
er
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 
p
ro
je
ct
. 
  

 W
e
ll
-b
e
in
g
  

L
o
ca
l 
in
fo
rm
at
io
n
 
fo
r 
b
o
th
 
b
en
ef
ic
ia
ry
 
co
m
m
u
n
it
ie
s 
w
as
 
co
ll
ec
te
d
 
an
d
 

an
al
y
ze
d
 
in
 
2
0
0
3
, 
2
0
0
4
 
an
d
 
2
0
0
5
 
th
ro
u
g
h
 
th
e 
ad
m
in
is
tr
at
io
n
 
o
f 
a 
so
ci
o
-

ec
o
n
o
m
ic
 
su
rv
e
y
 
to
 
re
p
re
se
n
ta
ti
v
e 
ru
ra
l 
h
o
u
se
h
o
ld
s.
 
In
 
D
in
g
x
i,
 
m
o
st
 

h
o
u
se
h
o
ld
s 
fe
lt
 
th
at
 
so
m
e 
as
p
ec
ts
 
o
f 
th
ei
r 
li
v
es
 
w
er
e 
sl
ig
h
tl
y
 
b
el
o
w
 

sa
ti
sf
ac
to
ry
, 
in
cl
u
d
in
g
 t
ra
n
sp
o
rt
at
io
n
 a
n
d
 h
o
u
si
n
g
, 
w
h
il
e 
cl
o
th
in
g
 a
n
d
 h
ea
lt
h
 

ca
re
 
w
er
e 
sa
ti
sf
ac
to
ry
. 
S
o
m
e 
ca
te
g
o
ri
es
 
w
er
e 
co
n
si
d
er
ed
 
sl
ig
h
tl
y 
ab
o
v
e 

sa
ti
sf
ac
to
ry
 i
n
cl
u
d
in
g
: 
en
v
ir
o
n
m
en
t/
su
rr
o
u
n
d
in
g
s,
 d
ie
t,
 e
d
u
ca
ti
o
n
, 
an
d
 f
ar
m
in
g
 

su
st
ai
n
ab
il
it
y
. 
O
v
er
al
l 
q
u
al
it
y
 
o
f 
li
fe
 
in
cr
ea
se
d
 
b
et
w
ee
n
 
2
0
0
3
 
an
d
 
2
0
0
5
 
to
 

sl
ig
h
tl
y 
ab
o
v
e 
sa
ti
sf
ac
to
ry
. 
 

 B
y
 2
0
0
5
, 
su
rv
e
y
ed
 h
o
u
se
h
o
ld
s 
in
 Z
h
u
n
g
er
 g
re
at
ly
 i
n
cr
ea
se
d
 t
h
ei
r 
sa
ti
sf
ac
ti
o
n
 

ra
ti
n
g
s,
 
p
ar
ti
cu
la
rl
y
 
in
 
th
e 
ca
te
g
o
ri
es
 
o
f 
fa
rm
in
g
 
su
st
ai
n
ab
il
it
y,
 
d
ie
t,
 
an
d
 

en
v
ir
o
n
m
en
t/
su
rr
o
u
n
d
in
g
s,
 r
es
p
ec
ti
v
el
y
, 
w
h
ic
h
 w
er
e 
fo
u
n
d
 t
o
 g
re
at
ly
 i
n
cr
ea
se
 

d
u
ri
n
g
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 
p
ro
je
ct
. 
A
ll
 c
at
eg
o
ri
es
 e
x
ce
p
t 
fo
r 
ed
u
ca
ti
o
n
 w
er
e 

ra
te
d
 s
li
g
h
tl
y 
ab
o
v
e 
sa
ti
sf
ac
to
ry
. 
 

o
f 
ed
u
ca
ti
o
n
, 
li
m
it
ed
 
d
ec
is
io
n
 
m
ak
in
g
 
an
d
 

su
b
m
is
si
v
e 
ro
le
 i
n
 s
o
ci
et
y.
 I
t 
w
as
 a
ls
o
 n
o
te
d
 t
h
at
 i
t 

w
as
 p
ar
ti
cu
la
rl
y
 m
o
re
 d
if
fi
cu
lt
 t
o
 e
n
g
ag
e 
w
o
m
en
 i
n
 

Z
h
u
n
g
er
, 
b
o
th
 
in
 
at
te
n
d
an
ce
 
an
d
 
in
 
p
ar
ti
ci
p
at
io
n
 

d
u
ri
n
g
 m
ee
ti
n
g
s 
d
u
e 
to
 t
h
e 
re
m
o
te
 l
o
ca
ti
o
n
 o
f 
th
e 

v
il
la
g
e 
an
d
 
li
m
it
ed
 
so
ci
al
 
co
n
ta
ct
 
w
it
h
in
. 
T
o
 

ad
d
re
ss
 
th
is
, 
th
ro
u
g
h
o
u
t 
th
e 
p
ro
je
ct
 
w
o
m
en
 
w
er
e 

en
g
ag
ed
 i
n
 i
m
p
o
rt
an
t 
p
ro
je
ct
 d
ev
el
o
p
m
en
t 
ac
ti
v
it
ie
s 

in
cl
u
d
in
g
 t
h
e 
P
R
A
, 
P
M
&
E
, 
an
d
 a
s 
fa
rm
er
 t
ra
in
er
s 

an
d
 
w
er
e 

su
p
p
o
rt
ed
 
to
 
b
e 

ac
ti
v
e 

in
 
th
e 

p
ro
g
ra
m
m
in
g
 
an
d
 
to
 
en
g
ag
e 
o
th
er
 
w
o
m
en
 
in
 
th
e 

co
m
m
u
n
it
y
 t
h
ro
u
g
h
 t
h
e 
fa
rm
er
 t
ra
in
in
g
s 
an
d
 f
ie
ld
 

tr
ia
ls
. 
In
 Z
h
u
n
g
er
, 
m
o
re
 e
m
p
h
as
is
 w
as
 p
la
ce
d
 
o
n
 

th
e 
ac
ti
v
e 
en
g
ag
em
en
t 
o
f 
w
o
m
en
, 
w
it
h
 
th
e 
P
M
T
 

co
n
ti
n
u
al
ly
 i
m
p
ro
v
in
g
 e
ff
o
rt
s 
to
 i
n
cl
u
d
e 
w
o
m
en
 i
n
 

m
o
re
 p
ro
je
ct
 a
ct
iv
it
ie
s.
 A
s 
a 
re
su
lt
 o
f 
th
e 
in
cr
ea
se
d
 

u
n
d
er
st
an
d
in
g
 o
f 
g
en
d
er
 s
en
si
ti
v
it
y,
 t
h
e 
P
M
T
 a
n
d
 

fa
rm
er
 t
ra
in
er
s 
in
 b
o
th
 c
o
m
m
u
n
it
ie
s 
se
t 
ta
rg
et
s 
o
n
 

th
e 
in
cl
u
si
o
n
 o
f 
w
o
m
en
 i
n
 v
ar
io
u
s 
p
ro
je
ct
 a
ct
iv
it
ie
s 

as
 i
d
en
ti
fi
ed
 i
n
 t
h
e 
P
M
&
E
 w
o
rk
sh
o
p
. 
 T
h
is
 r
es
u
lt
ed
 

in
 
an
 
in
cr
ea
se
 
o
f 
w
o
m
en
 
en
g
ag
ed
 
in
 
fa
rm
er
 

tr
ai
n
in
g
s 
fr
o
m
 1
7
%
 i
n
 2
0
0
3
 t
o
 a
n
 o
v
er
al
l 
to
ta
l 
o
f 

2
5
%
 i
n
 2
0
0
5
. 

 A
d
d
it
io
n
al
ly
, 
th
e 
im
p
ro
v
ed
 c
ap
ac
it
y 
o
f 
w
o
m
en
 t
o
 

g
en
er
at
e 
in
co
m
e 
in
 t
h
e 
lo
ca
l 
co
m
m
u
n
it
ie
s 
ca
n
 a
ls
o
 

h
av
e 
a 
p
ro
fo
u
n
d
 
ef
fe
ct
 
o
n
 
th
e 
ev
en
tu
al
 
ro
le
 
o
f 

w
o
m
en
 i
n
 s
o
ci
et
y
. 
A
s 
w
o
m
en
 b
eg
in
 t
o
 m
o
re
 f
u
ll
y
 

p
ar
ti
ci
p
at
e 
in
 t
h
e 
ec
o
n
o
m
ic
 s
ec
to
r,
 t
h
e
y 
w
il
l 
h
av
e 

in
cr
ea
se
d
 d
ec
is
io
n
 m
ak
in
g
 p
o
w
er
, 
b
o
th
 i
n
 t
h
e 
h
o
m
e 

an
d
 
in
 
g
en
er
al
, 
w
h
ic
h
 
w
il
l 
re
su
lt
 
in
 
im
p
ro
v
ed
 

au
to
n
o
m
y
 o
v
er
 t
h
e 
o
v
er
al
l 
d
ir
ec
ti
o
n
 o
f 
th
ei
r 
li
v
es
 

an
d
 t
h
ei
r 
ca
p
ac
it
y
 t
o
 p
ro
v
id
e 
fo
r 
th
ei
r 
fa
m
il
ie
s.
  

 W
e
ll
-b
e
in
g
  

T
h
e 
so
ci
o-
ec
o
n
o
m
ic
 s
u
rv
ey
 i
n
d
ic
at
es
 t
h
at
 t
h
e 
A
E
V
 

m
o
d
el
 c
an
 h
av
e 
a 
g
re
at
 i
m
p
ac
t 
o
n
 t
h
e 
q
u
al
it
y 
o
f 
li
fe
 i
n
 

ru
ra
l 
co
m
m
u
n
it
ie
s.
 I
n
 b
o
th
 v
il
la
g
es
, 
th
e 
p
er
ce
p
ti
o
n
 o
f 

q
u
al
it
y 
of
 
li
fe
 
im
p
ro
ve
d
 
o
v
er
 
th
e 
co
u
rs
e 
o
f 
th
e 

p
ro
je
ct
. 
R
es
p
o
n
d
en
ts
 
in
 
D
in
g
x
i 
co
n
si
d
er
ed
 
th
ei
r 

en
v
ir
o
n
m
en
t/
su
rr
o
u
n
d
in
g
s,
 
d
ie
t,
 
ed
u
ca
ti
o
n
, 
an
d
 

fa
rm
in
g
 
su
st
ai
n
ab
il
it
y
 
sl
ig
h
tl
y
 
ab
o
v
e 
sa
ti
sf
ac
to
ry
 

w
h
il
e 
h
o
u
se
h
o
ld
s 
in
 Z
h
u
n
g
er
 h
ad
 g
re
at
ly
 i
n
cr
ea
se
d
 



8
/9
/2
0
0
8
 

P
ag
e 
1
3
 

sa
ti
sf
ac
ti
o
n
 
in
 
fa
rm
in
g
 
su
st
ai
n
ab
il
it
y,
 
d
ie
t,
 
an
d
 

en
v
ir
o
n
m
en
t/
su
rr
o
u
n
d
in
g
s 
d
u
ri
n
g
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 

p
ro
je
ct
. 
 

O
u
tp
u
t 
4
 

*
R
ed
u
ct
io
n
 i
n
 

so
il
 l
o
ss
es
 b
y
 

3
3
%
. 

A
re
a 

re
v
eg
et
at
ed
 a
n
d
 

co
n
to
u
re
d
 

S
o
il
 E
r
o
si
o
n
 

T
h
e 
p
ro
je
ct
 w
as
 h
ig
h
ly
 s
u
cc
es
sf
u
l 
in
 p
ro
te
ct
in
g 
th
e 
w
at
er
sh
ed
 f
ro
m
 s
o
il
 e
ro
si
o
n
. 

T
h
is
 i
s 
o
n
e 
o
f 
th
e 
m
o
st
 i
m
p
o
rt
an
t 
ac
h
ie
v
em
en
ts
 o
f 
th
e 
p
ro
je
ct
, 
co
n
si
d
er
in
g
 t
h
e 

se
v
er
it
y
 o
f 
th
e 
er
o
si
o
n
 p
ro
b
le
m
s 
in
 t
h
es
e 
co
m
m
u
n
it
ie
s.
  

 O
v
er
 
1
0
0
%
 
o
f 
th
e 
ac
ti
v
it
ie
s 
fo
r 
fi
el
d
 
le
v
el
 
im
p
le
m
en
ta
ti
o
n
 
h
av
e 
b
ee
n
 

co
m
p
le
te
d
 i
n
 D
in
g
x
i 
an
d
 Z
h
u
n
g
er
 i
n
 t
er
m
s 
o
f 
re
-v
eg
et
at
io
n
, 
ch
ec
k
 d
am
s 
w
at
er
 

ce
ll
ar
s,
 t
er
ra
ce
 a
n
d
 r
o
ad
 m
ak
in
g
, 
et
c.
 I
n
 D
in
g
x
i,
 p
ro
je
ct
 a
ct
iv
it
ie
s 
co
m
p
le
te
d
 

5
8
7
.3
 h
a 
o
f 
re
-v
eg
et
at
io
n
, 
1
6
9
 c
h
ec
k
 d
am
s,
 3
5
2
 w
at
er
 c
el
la
rs
, 
1
0
1
.1
 h
a 
o
f 

te
rr
ac
e 
an
d
 2
5
.7
 k
m
 o
f 
co
u
n
tr
y
 r
o
ad
 c
o
n
st
ru
ct
io
n
 w
it
h
 7
.7
8
 k
m
 o
f 
so
il
 e
ro
si
o
n
 

co
n
tr
o
l.
 I
n
 D
in
gx
i 
a 
to
ta
l 
of
 9
0
,0
0
0
 i
m
p
ro
v
ed
 s
ea
b
u
ck
th
o
rn
 s
ee
d
li
n
g
s 
fo
r 
er
o
si
o
n
 

co
n
tr
o
l 
w
er
e 
d
is
tr
ib
u
te
d
. 
 A
cc
o
rd
in
g
 t
o
 t
h
e 
fi
n
al
 e
va
lu
at
io
n
 b
y
 C
h
in
es
e 
M
in
is
tr
y
 

o
f 
W
at
er
 
R
es
o
u
rc
es
, 
th
e 
so
il
 
er
o
si
o
n
 
ra
te
 
w
as
 
re
d
u
ce
d
 
b
y
 
3
5
%
 
d
u
ri
n
g
 
th
e 

li
fe
ti
m
e 
o
f 
th
e 
p
ro
je
ct
. 

 In
 Z
h
u
n
ge
r,
 p
ro
je
ct
 a
ct
iv
it
ie
s 
co
m
p
le
te
d
 7
0
5
.2
 h
a 
o
f 
se
ab
u
ck
th
or
n
 r
e-
v
eg
et
at
io
n
, 

3
1
7
 
h
a 
o
f 
g
ra
ss
, 
2
 
ch
ec
k
 
d
am
s 
2
 
ir
ri
g
at
io
n
 
w
el
ls
 
an
d
 
5
 
k
m
 
o
f 
ro
ad
. 

A
d
d
it
io
n
al
ly
, 
2
8
 s
il
o
s 
fo
r 
si
la
g
e 
w
er
e 
se
t 
u
p
 f
o
r 
d
em
o
n
st
ra
ti
o
n
 a
n
d
 t
ra
in
in
g
 i
n
 

Z
h
u
n
g
er
. 
A
cc
o
rd
in
g
 
to
 
th
e 
fi
n
al
 
ev
al
u
at
io
n
 
b
y 
C
h
in
es
e 
M
in
is
tr
y 
of
 
W
at
er
 

R
es
o
u
rc
es
, 
th
e 
so
il
 e
ro
si
o
n
 r
at
e 
w
as
 r
ed
u
ce
d
 b
y
 6
5
%
 d
u
ri
n
g
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 

p
ro
je
ct
. 

S
o
il
 E
ro
si
o
n
  

P
ro
je
ct
 
ac
ti
vi
ti
es
 
in
cl
u
d
in
g
 
re
-v
eg
et
at
io
n
 
an
d
 
th
e 

co
n
st
ru
ct
io
n
 o
f 
ch
ec
k
 d
am
s,
 w
at
er
 c
el
la
rs
, 
te
rr
ac
e 

an
d
 r
o
ad
s 
h
av
e 
h
ad
 a
 t
re
m
en
d
o
u
s 
ef
fe
ct
 o
n
 t
h
e 
lo
ca
l 

en
v
ir
o
n
m
en
t,
 r
ed
u
ci
n
g
 s
o
il
 e
ro
si
o
n
 l
ev
el
s 
b
y 
3
5
%
 

in
 D
in
g
x
i 
an
d
 6
5
%
 i
n
 Z
h
u
n
g
er
. 
 T
h
e 
tr
an
sf
o
rm
at
io
n
 

to
 
st
o
re
d
-l
iv
es
to
ck
 
fe
ed
 
p
ro
d
u
ct
io
n
 
sy
st
em
s 
w
as
 

w
el
l 
d
ev
el
o
p
ed
 
b
y
 
p
ro
je
ct
 
co
m
p
le
ti
o
n
. 
F
ar
m
er
s 

le
ar
n
ed
 t
o
 p
ro
d
u
ce
 l
iv
es
to
ck
 o
n
 s
to
re
d
 f
ee
d
 s
y
st
em
s 

(i
n
 p
ar
ti
cu
la
r 
co
rn
 s
il
ag
e,
 i
m
p
ro
v
ed
 a
lf
al
fa
 a
n
d
 h
ig
h
 

y
ie
ld
in
g
 w
ar
m
 s
ea
so
n
 g
ra
ss
es
) 
w
h
ic
h
 a
ll
o
w
ed
 t
h
em
 

to
 
in
cr
ea
se
 
th
ei
r 
fa
rm
s 
ca
rr
y
in
g
 
ca
p
ac
it
y
 
an
d
 

im
p
ro
v
e 
h
o
u
se
h
o
ld
 
in
co
m
e 
w
h
il
e 
co
n
fo
rm
in
g
 
to
 

g
o
v
er
n
m
en
ta
l 
g
ra
zi
n
g
 r
es
tr
ic
ti
o
n
s 
to
 p
re
v
en
t 
fu
rt
h
er
 

so
il
 d
eg
ra
d
at
io
n
. 
 

 F
u
tu
re
 
ru
ra
l 
d
ev
el
o
p
m
en
t 
in
it
ia
ti
v
es
 
in
 
C
h
in
a 

sh
o
u
ld
 c
o
n
ti
n
u
e 
to
 i
n
cl
u
d
e 
ef
fe
ct
iv
e 
er
o
si
o
n
 c
o
n
tr
o
l 

m
ea
su
re
s 
an
d
 s
u
st
ai
n
ab
le
 l
iv
es
to
ck
 a
n
d
 a
g
ri
cu
lt
u
ra
l 

p
ra
ct
ic
es
 s
u
ch
 a
s 
th
es
e.
 

R
a
ti
n
g
: 

G
re
en
 



8
/9
/2
0
0
8
 

P
ag
e 
1
4
 

C
O
M
M
U
N
IC
A

T
IO
N
 

O
U
T
P
U
T
S
 

D
u
ri
n
g
 t
h
e 
li
fe
ti
m
e 
o
f 
th
e 
p
ro
je
ct
, 
ef
fo
rt
s 
w
er
e 
m
ad
e 
to
 e
n
su
re
 t
h
e 
p
u
b
li
c 
b
ec
o
m
es
 a
w
ar
e 
o
f 
th
e 
A
E
V
 d
ev
el
o
p
m
en
t 
ap
p
ro
ac
h
, 
w
it
h
 t
h
e 
m
et
h
o
d
s 
an
d
 r
es
u
lt
s 
o
f 
th
e 

W
C
A
E
V
 p
ro
je
ct
 b
ro
ad
ca
st
 l
o
ca
ll
y 
in
 t
h
e 
co
m
m
u
n
it
ie
s,
 r
eg
io
n
al
ly
 i
n
 G
an
su
 a
n
d
 I
n
n
er
 M
o
n
g
o
li
a,
 n
at
io
n
al
ly
 t
h
ro
u
g
h
o
u
t 
C
h
in
a 
an
d
 i
n
te
rn
at
io
n
al
ly
 i
n
 C
an
ad
a,
 G
am
b
ia
, 

th
e 
P
h
il
ip
p
in
es
 a
n
d
 N
ig
er
ia
. 
In
 C
h
in
a 
th
is
 i
n
cl
u
d
es
 o
u
tr
ea
ch
 t
o
 t
h
e 
lo
ca
l 
o
u
tl
yi
n
g
 c
o
m
m
u
n
it
ie
s,
 a
s 
w
el
l 
as
 f
u
rt
h
er
in
g
 t
ie
s 
an
d
 n
et
w
o
rk
in
g
 b
et
w
ee
n
 o
th
er
 d
ev
el
o
p
m
en
ta
l 

an
d
 g
o
v
er
n
m
en
ta
l 
o
rg
an
iz
at
io
n
s 
b
o
th
 l
o
ca
ll
y
 a
n
d
 n
at
io
n
al
ly
 i
n
 C
h
in
a 
to
 i
m
p
ro
v
e 
th
ei
r 
u
n
d
er
st
an
d
in
g
 o
f 
h
o
li
st
ic
 a
g
ri
cu
lt
u
ra
l 
p
ro
g
ra
m
m
in
g
. 
T
h
e 
p
ro
je
ct
 r
ec
ei
v
ed
 m
u
ch
 

at
te
n
ti
o
n
 f
ro
m
 t
h
e 
lo
ca
l 
g
o
v
er
n
m
en
t 
an
d
 p
ro
v
in
ci
al
 b
u
re
au
s 
o
f 
W
at
er
 R
es
o
u
rc
es
 i
n
 G
an
su
 a
n
d
 I
n
n
er
 M
o
n
g
o
li
a.
 M
an
y
 l
o
ca
l 
fa
rm
er
s 
an
d
 t
ec
h
n
ic
ia
n
s 
al
so
 l
ea
rn
ed
 o
f 
th
e 

p
ro
je
ct
 a
s 
th
e 
co
n
ce
p
t 
an
d
 m
et
h
o
d
s 
o
f 
ec
o
lo
g
ic
al
-f
ar
m
in
g
 w
er
e 
sl
o
w
ly
 a
d
o
p
te
d
 i
n
 t
h
e 
co
m
m
u
n
it
ie
s.
 

 T
h
e 
W
C
A
E
V
 p
ro
je
ct
 w
as
 h
o
n
o
re
d
 t
o
 b
e 
th
e 
fi
rs
t 
se
le
ct
ed
 b
y 
th
e 
S
h
el
l 
F
o
u
n
d
at
io
n
 t
o
 b
e 
fe
at
u
re
d
 i
n
 a
 S
h
el
l 
C
h
in
a 
ad
v
er
ti
se
m
en
t,
 p
ro
d
u
ce
d
 t
o
 d
em
o
n
st
ra
te
 S
h
el
l'
s 

co
m
m
it
m
en
t 
to
 s
u
st
ai
n
ab
le
 d
ev
el
o
p
m
en
t 
in
 C
h
in
a.
 A
 v
id
eo
 a
n
d
 p
h
o
to
 s
h
o
o
t 
b
y
 S
h
el
l 
C
h
in
a 
w
as
 f
in
is
h
ed
 s
u
cc
es
sf
u
ll
y
 i
n
 2
0
0
3
 w
it
h
 a
ss
is
ta
n
ce
 f
ro
m
 C
A
C
S
D
 a
n
d
 

D
in
g
x
i 
p
ro
je
ct
 o
ff
ic
er
s.
  
 

 In
 N
o
v
em
b
er
 o
f 
2
0
0
4
, 
th
e 
fe
m
al
e 
fa
rm
er
 t
ra
in
er
 i
n
 D
in
g
x
i,
 M
s 
G
ao
 C
u
n
y
in
g
 a
n
d
 t
h
e 
S
u
b
-P
ro
je
ct
 M
an
ag
er
, 
M
r.
 G
ao
 L
in
 w
er
e 
in
v
it
ed
 t
o
 p
re
se
n
t 
th
ei
r 
ex
p
er
ie
n
ce
s 
in
 

ec
o
lo
g
ic
al
 f
ar
m
in
g
 a
n
d
 i
n
co
m
e 
g
en
er
at
io
n
 i
n
 a
 H
ig
h
 L
ev
el
 R
o
u
n
d
 T
ab
le
 M
ee
ti
n
g
 o
n
 S
u
st
ai
n
ab
le
 S
o
il
 C
o
n
se
rv
at
io
n
, 
jo
in
tl
y 
o
rg
an
iz
ed
 b
y
 t
h
e 
G
lo
b
al
 W
at
er
 P
ar
tn
er
sh
ip
, 

W
o
rl
d
 A
ss
o
ci
at
io
n
 f
o
r 
S
o
il
 a
n
d
 W
at
er
 C
o
n
se
rv
at
io
n
 a
n
d
 C
h
in
es
e 
S
o
ci
et
y
 f
o
r 
S
o
il
 a
n
d
 W
at
er
 C
o
n
se
rv
at
io
n
 i
n
 J
ia
n
g
x
i 
p
ro
v
in
ce
s.
  
T
h
is
 w
as
 a
n
 o
p
p
o
rt
u
n
e 
ti
m
e 
to
 

in
tr
o
d
u
ce
 t
h
e 
te
ch
n
ic
al
 a
ch
ie
v
em
en
ts
 o
f 
th
e 
p
ro
je
ct
 i
n
 s
o
il
 c
o
n
se
rv
at
io
n
 w
o
rk
 a
n
d
 t
h
e 
p
ro
g
re
ss
 i
n
 e
co
lo
g
ic
al
 a
g
ri
cu
lt
u
re
 w
h
il
e 
al
so
 e
m
p
h
as
iz
in
g
 t
h
e 
co
n
cu
rr
en
t 
so
ci
al
 

d
ev
el
o
p
m
en
t 
an
d
 c
ap
ac
it
y
 b
u
il
d
in
g
 o
f 
th
e 
lo
ca
l 
fa
rm
er
s 
in
 t
h
e 
co
m
m
u
n
it
y
. 
A
d
d
it
io
n
al
ly
, 
h
av
in
g
 a
 w
o
m
an
 s
p
ea
k
 a
s 
a 
re
p
re
se
n
ta
ti
v
e 
o
f 
th
e 
p
ro
je
ct
 w
as
 a
 g
re
at
 

ac
h
ie
v
em
en
t 
an
d
 f
u
rt
h
er
ed
 g
en
d
er
 d
ev
el
o
p
m
en
t 
in
 h
ig
h
 l
ev
el
 s
o
ci
al
 f
o
ru
m
s.
 

 A
 d
ev
el
o
p
m
en
t 
p
ri
m
er
 o
n
 A
g
ro
-E
co
lo
g
ic
al
 V
il
la
g
e 
p
ro
g
ra
m
m
in
g
 h
as
 b
ee
n
 c
re
at
ed
. 
T
h
is
 p
ri
m
er
 d
et
ai
ls
 s
p
ec
if
ic
al
ly
 w
h
at
 i
s 
n
ee
d
ed
, 
an
d
 t
h
e 
m
et
h
o
d
o
lo
g
y
 u
se
d
 t
o
 

en
co
u
ra
g
e 
ru
ra
l 
co
m
m
u
n
it
ie
s 
to
 b
ec
o
m
e 
m
o
re
 s
el
f 
su
ff
ic
ie
n
t 
th
ro
u
g
h
 e
co
lo
g
ic
al
 f
ar
m
in
g
 a
n
d
 p
ar
ti
ci
p
at
o
ry
 t
ra
in
in
g
 m
et
h
o
d
s.
 T
h
e 
p
ri
m
er
 i
n
cl
u
d
es
 s
te
p
s 
an
d
 e
x
am
p
le
s 

o
f 
h
o
w
 t
o
 a
ss
es
s 
co
m
m
u
n
it
y
 n
ee
d
s,
 d
ev
el
o
p
 a
 p
ar
ti
ci
p
at
o
ry
 t
ra
in
in
g
 p
ro
g
ra
m
, 
su
p
p
o
rt
 g
en
d
er
 d
ev
el
o
p
m
en
t,
 p
ro
m
o
te
 s
u
st
ai
n
ab
le
 e
n
er
g
y
 u
se
 a
n
d
 b
io
fu
el
 c
o
n
su
m
p
ti
o
n
 

an
d
 e
co
lo
g
ic
al
 m
ea
n
s 
to
 a
ch
ie
v
e 
g
re
at
er
 s
el
f-
re
li
an
ce
 i
n
 a
g
ri
cu
lt
u
re
. 
C
o
n
tr
ib
u
ti
o
n
s 
to
 t
h
e 
A
E
V
 P
ri
m
er
 w
er
e 
m
ad
e 
th
ro
u
g
h
 t
h
e 
co
m
p
le
ti
o
n
 o
f 
th
e 
tr
ai
n
in
g
 m
o
d
u
le
s,
 

re
se
ar
ch
 f
ro
m
 t
h
e 
le
ar
n
in
g
 f
ar
m
s 
an
d
 t
h
e 
o
n
-f
ar
m
 t
ra
in
in
g
 p
ro
ce
ss
. 
 

 O
v
er
 t
h
e 
p
as
t 
th
re
e 
y
ea
rs
 R
E
A
P
-C
an
ad
a 
h
as
 p
ar
ti
ci
p
at
ed
 i
n
 c
o
n
si
d
er
ab
le
 p
u
b
li
c 
o
u
tr
ea
ch
, 
b
o
th
 w
it
h
in
 C
an
ad
a 
an
d
 i
n
te
rn
at
io
n
al
ly
. 
P
u
b
li
c 
p
re
se
n
ta
ti
o
n
s,
 s
em
in
ar
s,
 

ar
ti
cl
es
, 
a 
n
ew
ly
 r
ev
is
ed
 w
eb
si
te
 (
w
w
w
.r
ea
p
-c
an
ad
a.
co
m
) 
an
d
 a
n
 a
n
n
u
al
 n
ew
sl
et
te
r 
b
y 
th
e 
o
rg
an
iz
at
io
n
 h
av
e 
ex
p
o
se
d
 a
 w
id
e 
au
d
ie
n
ce
 t
o
 t
h
ei
r 
p
ro
g
ra
m
m
in
g
 a
n
d
 t
h
e 

W
C
A
E
V
 p
ro
je
ct
. 
R
E
A
P
-C
an
ad
a’
s 
o
ff
ic
e 
lo
ca
ti
o
n
 o
n
 t
h
e 
M
ac
d
o
n
al
d
 c
am
p
u
s 
o
f 
M
cG
il
l 
U
n
iv
er
si
ty
 p
ro
v
id
es
 a
n
 i
d
ea
l 
lo
ca
ti
o
n
 t
o
 i
n
cr
ea
se
 a
w
ar
en
es
s 
o
f 
th
e 
p
ro
je
ct
 t
o
 

th
e 
u
n
iv
er
si
ty
 c
o
m
m
u
n
it
y 
an
d
 t
o
 i
n
tr
o
d
u
ce
 s
tu
d
en
ts
 t
o
 t
h
e 
fi
el
d
 o
f 
su
st
ai
n
ab
le
 d
ev
el
o
p
m
en
t.
 R
E
A
P
-C
an
ad
a 
re
g
u
la
rl
y
 a
tt
en
d
s 
co
n
fe
re
n
ce
s 
in
 C
an
ad
a 
an
d
 i
n
te
rn
at
io
n
al
ly
 

w
h
er
e 
p
ro
je
ct
 r
es
u
lt
s 
w
er
e 
sh
ar
ed
. 
 

 R
E
A
P
-C
an
ad
a 
is
 p
ar
t 
o
f 
th
e 
C
an
ad
ia
n
 E
n
v
ir
o
n
m
en
ta
l 
N
et
w
o
rk
 (
C
E
N
) 
an
d
 o
th
er
 a
ss
o
ci
at
io
n
s 
w
h
ic
h
 o
ft
en
 h
o
st
 c
o
n
fe
re
n
ce
s 
an
d
 e
v
en
ts
 w
h
er
e 
p
u
b
li
c 
en
g
ag
em
en
t 

o
p
p
o
rt
u
n
it
ie
s 
ex
is
t.
 T
h
e 
C
E
N
 h
as
 2
7
 y
ea
rs
 e
x
p
er
ie
n
ce
 i
n
 f
ac
il
it
at
in
g
 n
et
w
o
rk
in
g
 a
m
o
n
g
 e
n
v
ir
o
n
m
en
ta
l 
o
rg
an
iz
at
io
n
s 
b
o
th
 w
it
h
in
 a
n
d
 o
u
ts
id
e 
o
f 
C
an
ad
a 
w
it
h
 o
v
er
 8
0
0
 

m
em
b
er
 g
ro
u
p
s 
in
v
o
lv
ed
 i
n
 e
n
v
ir
o
n
m
en
ta
l 
is
su
es
. 
 I
n
 2
0
0
3
, 
th
e 
C
E
N
 I
n
te
rn
at
io
n
al
 C
au
cu
s 
in
v
it
ed
 M
r.
 H
en
ry
 L
u
, 
C
h
in
es
e 
P
ro
je
ct
 m
an
ag
er
, 
to
 p
ar
ti
ci
p
at
e 
an
d
 s
p
ea
k
 a
t 

th
e 
In
te
rn
at
io
n
al
 G
u
el
p
h
 O
rg
an
ic
 C
o
n
fe
re
n
ce
 (
h
tt
p
:/
/w
w
w
.g
u
el
p
h
o
rg
an
ic
co
n
f.
ca
).
 H
e 
al
so
 s
p
o
k
e 
at
 t
w
o 
u
n
iv
er
si
ti
es
 i
n
 C
an
ad
a,
 t
h
e 
U
n
iv
er
si
ty
 o
f 
G
u
el
p
h
 a
n
d
 M
cG
il
l 

U
n
iv
er
si
ty
, 
to
 a
u
d
ie
n
ce
s 
in
te
re
st
ed
 i
n
 t
h
e 
W
C
A
E
V
 p
ro
je
ct
 a
n
d
 s
o
il
 r
eh
ab
il
it
at
io
n
 w
or
k 
in
 C
h
in
a.
 D
r.
 N
ea
l 
S
to
sk
o
p
f 
o
f 
R
E
A
P
-C
an
ad
a 
m
ad
e 
a 
p
re
se
n
ta
ti
o
n
 o
n
 t
h
e 
S
in
o
-

C
an
ad
ia
n
 c
o
o
p
er
at
io
n
 a
n
d
 i
n
cl
u
d
ed
 t
h
e 
W
C
A
E
V
 p
ro
je
ct
 a
s 
a 
su
cc
es
sf
u
l 
in
it
ia
ti
v
e 
u
n
d
er
 i
m
p
le
m
en
ta
ti
o
n
. 
R
E
A
P
 w
il
l 
co
n
ti
n
u
e 
it
s 
ef
fo
rt
s 
o
f 
re
p
o
rt
in
g
 o
n
 i
n
te
rn
at
io
n
al
 

p
ro
je
ct
s 
at
 n
at
io
n
al
 a
n
d
 i
n
te
rn
at
io
n
al
 c
o
n
fe
re
n
ce
s 
d
ed
ic
at
ed
 t
o
 e
co
lo
g
ic
al
 a
g
ri
cu
lt
u
re
, 
ru
ra
l 
d
ev
el
o
p
m
en
t 
an
d
 f
o
o
d
 s
ec
u
ri
ty
. 
T
h
e 
p
ro
je
ct
 o
u
tc
o
m
es
 w
il
l 
co
n
ti
n
u
e 
to
 b
e 

sh
ar
ed
 w
it
h
 o
th
er
s 
in
 t
h
e 
d
ev
el
o
p
m
en
t 
an
d
 a
ca
d
em
ic
 c
o
m
m
u
n
it
ie
s 
so
 t
h
at
 a
n
y
 l
es
so
n
s 
le
ar
n
ed
 m
a
y 
b
e 
ap
p
li
ed
 e
ls
ew
h
er
e.
 

  



8
/9
/2
0
0
8
 

P
ag
e 
1
5
 

 9.
 B
e
n
e
fi
ci
a
ri
e
s 
P
le
a
se
 p
ro
vi
d
e
 a
n
 i
n
d
ic
a
ti
o
n
 o
f 
w
h
o
 h
a
s 
b
en
ef
it
ed
 f
ro
m
 y
o
u
r 
p
ro
je
ct
, 
h
o
w
 t
h
e
y 
h
a
ve
 b
en
ef
it
e
d
 o
r 
b
ee
n
 i
n
vo
lv
ed
, 
&
 h
o
w
 m
a
n
y 
to
ta
l 
b
en
e
fi
ci
a
ri
es
 y
o
u
r 
p
ro
je
ct
 r
ea
ch
ed
. 

W
h
o
 h
a
s 
b
e
n
e
fi
te
d
?
 

W
h
a
t 
b
e
n
e
fi
ts
?
 W
h
a
t 
in
v
o
lv
e
m
e
n
t?
 

H
o
w
 m
a
n
y
 p
e
o
p
le
?
 

T
h
e 

m
ai
n
 
p
ro
je
ct
 
b
en
ef
ic
ia
ri
es
 
ar
e 

th
e 

ap
p
ro
x
im
at
el
y 

2
3
0
0
 
p
eo
p
le
 
li
v
in
g
 
in
 
tw
o
 

co
m
m
u
n
it
ie
s 
in
 
G
an
su
 
p
ro
v
in
ce
 
an
d
 
In
n
er
 

M
o
n
g
o
li
a.
  
T
h
e 
co
m
m
u
n
it
ie
s 
ar
e 
lo
ca
te
d
 i
n
 v
er
y
 

se
n
si
ti
v
e 
la
n
d
sc
ap
es
 p
ar
ti
cu
la
rl
y
 v
u
ln
er
ab
le
 t
o
 s
o
il
 

er
o
si
o
n
 
an
d
 
d
es
er
ti
fi
ca
ti
o
n
 
p
ro
ce
ss
es
. 
T
h
er
e 
is
 

m
aj
o
r 
so
il
 d
eg
ra
d
at
io
n
 f
ro
m
 i
n
te
n
si
v
e 
w
h
ea
t 
an
d
 

p
o
ta
to
 
cr
o
p
p
in
g
, 
ex
ce
ss
iv
e 
u
se
 
o
f 
tr
ee
s,
 
sh
ru
b
s 

an
d
 
cr
o
p
 
re
si
d
u
es
 
as
 
fu
el
, 
o
v
er
-g
ra
zi
n
g
 
b
y
 

an
im
al
s,
 
an
d
 
cu
lt
iv
at
in
g
 
cr
o
p
s 
o
n
 
st
ee
p
 
sl
o
p
es
. 

L
o
w
 
co
m
m
o
d
it
y
 
p
ri
ce
s 

ca
u
se
d
 
b
y
 
th
e 

g
lo
b
al
iz
at
io
n
 o
f 
g
ra
in
 m
ar
k
et
s 
an
d
 t
h
e 
h
ig
h
 r
u
ra
l 

p
o
p
u
la
ti
o
n
 c
re
at
e 
in
te
n
si
v
e 
d
em
an
d
s 
o
n
 t
h
e 
la
n
d
 

to
 
m
ee
t 
th
e 
li
v
el
ih
o
o
d
 
re
q
u
ir
em
en
ts
 
o
f 
sm
al
l 

fa
rm
er
s.
 T
h
e 
re
g
io
n
 s
u
ff
er
s 
fr
o
m
 a
 h
ig
h
 i
n
ci
d
en
ce
 

o
f 
p
o
v
er
ty
 
as
 
th
e 
se
le
ct
ed
 
co
m
m
u
n
it
ie
s 
h
av
e 
a 

m
ar
g
in
al
 i
n
co
m
e 
fr
o
m
 l
o
w
 p
ro
d
u
ct
io
n
 l
ev
el
s 
an
d
 

m
an
y
 o
f 
th
e 
y
o
u
th
 a
re
 m
ig
ra
ti
n
g
 t
o
 o
th
er
 l
o
ca
ti
o
n
s 

in
 s
ea
rc
h
 o
f 
im
p
ro
v
ed
 l
iv
el
ih
o
o
d
s.
  
 

 T
h
e 

p
ro
je
ct
 
fo
cu
se
d
 
o
n
 
3
2
5
 
h
o
u
se
h
o
ld
s 

(a
p
p
ro
x
im
at
el
y
 
1
4
7
0
 
p
eo
p
le
) 
in
 
th
e 
D
in
g
x
i 

C
o
u
n
ty
, 

en
co
m
p
as
si
n
g
 
th
e 

fo
u
r 

v
il
la
g
es
 

Z
h
an
g
ji
ac
h
u
an
, 

F
en
g
ji
ac
h
a,
 
C
h
an
k
o
u
, 

an
d
 

B
ei
ch
u
an
 
in
 
th
e 
F
u
x
in
g
 
w
at
er
sh
ed
. 
F
u
x
in
g
 

w
at
er
sh
ed
 
is
 
lo
ca
te
d
 
in
 
th
e 
L
an
zh
o
o
n
g
 
L
o
es
s 

P
la
te
au
 H
il
l 
re
g
io
n
. 
T
h
e 
w
at
er
sh
ed
 a
re
a 
is
 1
9
.3
2
 

k
m
2
 a
n
d
 e
ro
si
o
n
 h
as
 a
ff
ec
te
d
 1
0
0
%
 o
f 
th
is
 r
eg
io
n
 

w
it
h
 a
n
n
u
al
 s
o
il
 l
o
ss
 r
at
e 
o
f 
5
4
0
0
 t
o
n
n
e/
k
m
2
. 
T
h
e 

p
ro
je
ct
 
al
so
 
en
co
m
p
as
se
d
 
th
e 

D
es
h
en
g
x
i 

w
at
er
sh
ed
 
in
 
Z
h
u
n
g
er
 
C
o
u
n
ty
, 
In
n
er
 
M
o
n
g
o
li
a 

A
u
to
n
o
m
o
u
s 
re
g
io
n
. 
T
h
is
 a
re
a 
is
 p
ar
t 
o
f 
th
e 
E
rd
o
s 

p
la
te
au
 
re
g
io
n
 
th
at
 
su
rr
o
u
n
d
s 
th
e 
G
o
b
i 
d
es
se
rt
. 

T
h
e 

p
ro
je
ct
 

in
v
o
lv
ed
 

2
3
0
 

h
o
u
se
h
o
ld
s 

(a
p
p
ro
x
im
at
el
y
 8
3
0
 p
eo
p
le
) 
fr
o
m
 t
h
e 
fo
u
r 
v
il
la
g
es
 

S
u
ji
at
a,
 
N
al
in
g
o
, 
B
ai
n
il
ai
n
g
 
an
d
 O
b
o
ye
n
 w
it
h
in
 

th
is
 w
at
er
sh
ed
. 
 

B
en
ef
it
s 
re
al
iz
ed
 d
ir
ec
tl
y
 t
h
ro
u
g
h
 t
h
e 
im
p
le
m
en
ta
ti
o
n
 o
f 
th
e 
W
C
A
E
V
 p
ro
je
ct
 

in
cl
u
d
e 
a 
si
g
n
if
ic
an
t 
in
cr
ea
se
 i
n
 h
o
u
se
h
o
ld
 i
n
co
m
e 
(4
4
%
 i
n
 D
in
g
x
i 
an
d
 6
0
%
 i
n
 

Z
h
u
n
g
er
),
 a
n
 i
n
cr
ea
se
 i
n
 f
ar
m
 r
ev
en
u
e 
co
m
p
ar
ed
 w
it
h
 o
u
ts
id
e 
so
u
rc
es
 (
6
4
%
 v
s.
 

3
%
 i
n
 D
in
g
x
i,
 6
8
%
 
v
s.
 
3
5
%
 i
n
 Z
h
u
n
g
er
),
 d
ra
m
at
ic
 i
n
cr
ea
se
s 
in
 
h
o
u
se
h
o
ld
 

sa
v
in
g
s,
 n
et
 i
n
co
m
e 
an
d
 d
eb
t 
re
p
a
ym
en
t,
 i
n
cr
ea
se
s 
in
 e
m
p
lo
y
m
en
t 
an
d
 r
ed
u
ce
d
 

o
u
tw
ar
d
 
m
ig
ra
ti
o
n
. 
T
h
e 
p
ro
je
ct
 
al
so
 
d
ir
ec
tl
y
 
su
p
p
o
rt
ed
 
ca
p
ac
it
y
 
b
u
il
d
in
g
 

th
ro
u
g
h
 
ed
u
ca
ti
o
n
 
an
d
 
co
m
m
u
n
it
y 
d
ev
el
o
p
m
en
t,
 
im
p
ro
v
ed
 
p
ar
ti
ci
p
at
io
n
 
o
f 

w
o
m
en
 i
n
 c
o
m
m
u
n
it
y 
ac
ti
v
it
ie
s,
 i
n
cr
ea
se
d
 i
n
co
m
e 
g
en
er
at
ed
 b
y
 w
o
m
en
 (
4
6
%
 

an
d
 2
4
%
 i
n
 D
in
g
x
i 
an
d
 Z
h
u
n
g
er
 r
es
p
ec
ti
v
el
y
) 
an
d
 i
m
p
ro
v
ed
 l
o
ca
l 
p
er
ce
p
ti
o
n
 

o
f 
o
v
er
al
l 
q
u
al
it
y
 o
f 
li
fe
, 
su
st
ai
n
ab
il
it
y
, 
d
ie
t,
 a
n
d
 e
n
v
ir
o
n
m
en
t/
su
rr
o
u
n
d
in
g
s.
 

T
h
e 
p
ro
je
ct
 
ac
ti
v
it
ie
s 
al
so
 
su
p
p
o
rt
ed
 
a 
d
ra
m
at
ic
 
im
p
ro
v
em
en
t 
in
 
th
e 
lo
ca
l 

en
v
ir
o
n
m
en
t 
th
ro
u
g
h
 l
ar
g
e 
sc
al
e 
re
v
eg
et
at
io
n
 (
re
d
u
ci
n
g
 s
o
il
 e
ro
si
o
n
 b
y 
3
5
%
 

an
d
 
3
5
%
 
in
 
D
in
g
x
i 
an
d
 
Z
h
u
n
g
er
 
re
sp
ec
ti
v
el
y
) 
an
d
 
o
n
 
fa
rm
 
m
an
ag
em
en
t 

(r
ed
u
ce
d
 t
il
la
g
e,
 f
ar
m
 p
la
n
n
in
g
, 
in
cr
ea
se
d
 s
o
il
 q
u
al
it
y 
an
d
 c
ar
b
o
n
 c
o
n
te
n
t)
. 
 

 In
 t
h
e 
lo
n
g
-t
er
m
, 
th
e 
p
ro
je
ct
 i
s 
an
ti
ci
p
at
ed
 t
o
 i
m
p
ro
v
e 
th
e 
li
v
es
 o
f 
fa
rm
er
s 

li
v
in
g
 
in
 
en
v
ir
o
n
m
en
ta
ll
y
 
d
eg
ra
d
ed
 
en
v
ir
o
n
m
en
ts
 
th
ro
u
g
h
 
th
e 
w
id
es
p
re
ad
 

ad
o
p
ti
o
n
 
o
f 
su
st
ai
n
ab
le
 
ag
ri
cu
lt
u
re
 
te
ch
n
iq
u
es
 
an
d
 
o
th
er
 
ca
p
ac
it
y
 
b
u
il
d
in
g
 

ac
ti
v
it
ie
s 
at
 t
h
e 
co
m
m
u
n
it
y
 l
ev
el
. 
 T
h
e 
A
g
ro
-E
co
lo
g
ic
al
 V
il
la
g
e 
M
o
d
el
 h
as
 

b
ee
n
 i
m
p
le
m
en
te
d
 b
ec
au
se
 i
t 
is
 l
o
ca
ll
y
 a
d
ap
ta
b
le
 a
n
d
 i
s 
b
as
ed
 o
n
 t
h
e 
tr
an
sf
er
 

o
f 
su
st
ai
n
ab
le
 
ag
ri
cu
lt
u
re
 
te
ch
n
iq
u
es
 
to
 
w
h
o
le
 
co
m
m
u
n
it
ie
s.
 
It
 
h
as
 
st
ro
n
g
 

p
o
te
n
ti
al
 t
o
 s
p
re
ad
 t
o
 o
th
er
 c
o
m
m
u
n
it
ie
s 
in
 C
h
in
a 
an
d
 t
h
e 
w
o
rl
d
 f
ac
in
g
 s
im
il
ar
 

ag
ri
cu
lt
u
ra
l 
co
n
st
ra
in
ts
. 
A
s 
th
e 
b
en
ef
it
s 
o
f 
su
st
ai
n
ab
le
 c
o
m
m
u
n
it
y 
d
ev
el
o
p
m
en
t 

ar
e 
re
al
iz
ed
, 
th
e 
p
eo
p
le
 
w
il
l 
h
av
e 
g
re
at
er
 
h
o
u
se
h
o
ld
 
se
lf
-r
el
ia
n
ce
 
th
ro
u
g
h
 

in
cr
ea
se
d
 i
n
co
m
e 
an
d
 o
p
p
o
rt
u
n
it
ie
s.
 T
h
e 
A
E
V
 m
o
d
el
 i
s 
d
is
ti
n
ct
iv
e 
in
 i
ts
 a
b
il
it
y
 

to
 
b
ri
d
g
e 
th
e 
co
m
m
u
n
ic
at
io
n
 
an
d
 
in
fo
rm
at
io
n
 
g
ap
 
b
et
w
ee
n
 
th
e 
m
as
se
s 
o
f 

p
ea
sa
n
t 
fa
rm
er
s,
 
re
se
ar
ch
 
in
st
it
u
te
s 
an
d
 
th
e 
lo
ca
l 
g
o
v
er
n
m
en
t.
 
T
h
ro
u
g
h
 
it
s 

p
ar
ti
ci
p
at
o
ry
 
ap
p
ro
ac
h
 
an
d
 
h
o
li
st
ic
 
d
es
ig
n
, 
it
 
in
n
o
v
at
iv
el
y
 
in
te
g
ra
te
s 

en
v
ir
o
n
m
en
ta
l,
 a
g
ri
cu
lt
u
ra
l,
 e
co
n
o
m
ic
, 
so
ci
al
 a
n
d
 g
en
d
er
 d
ev
el
o
p
m
en
t 
th
ro
u
g
h
 

ca
p
ac
it
y 
b
u
il
d
in
g
, 
tr
ai
n
in
g
, 
ed
u
ca
ti
o
n
 
an
d
 
in
fo
rm
at
io
n
 
ex
ch
an
g
e.
 
It
 
al
so
 

d
em
o
n
st
ra
te
s 
ta
n
g
ib
le
 
d
ev
el
o
p
m
en
t 
m
ea
su
re
s 
in
cl
u
d
in
g
 
fa
rm
 
p
la
n
n
in
g
, 
tr
ia
l 

fa
rm
s 
an
d
 s
ee
d
 d
is
tr
ib
u
ti
o
n
. 
It
 i
s 
a 
si
m
p
le
 a
n
d
 e
ff
ec
ti
v
e 
m
o
d
el
, 
p
ro
v
en
 i
n
 t
h
e 

P
h
il
ip
p
in
es
, 
G
am
b
ia
 a
n
d
 C
h
in
a,
 a
n
d
 c
an
 b
e 
ap
p
li
ed
 i
n
 a
lm
o
st
 a
n
y
 r
u
ra
l 
ag
ra
ri
an
 

co
m
m
u
n
it
y 
se
tt
in
g
. 
It
s 
p
ar
ti
ci
p
at
o
ry
 
m
et
h
o
d
o
lo
g
y 
al
lo
w
s 
fo
r 
h
ig
h
 l
ev
el
s 
o
f 

b
en
ef
ic
ia
ry
 
o
w
n
er
sh
ip
, 
cr
ea
ti
n
g
 
lo
n
g
 
la
st
in
g
 
an
d
 
su
st
ai
n
ab
le
 
re
su
lt
s 
in
 
th
e 

co
m
m
u
n
it
y.
  

T
h
e 
p
ro
je
ct
 w
as
 h
ig
h
ly
 a
p
p
re
ci
at
ed
 

b
y
 
lo
ca
l 
fa
rm
er
s,
 
te
ch
n
ic
ia
n
s 
an
d
 

g
o
v
er
n
o
rs
 
fo
r 

it
s 

p
ar
ti
ci
p
at
o
ry
 

tr
ai
n
in
g
 a
n
d
 e
v
al
u
at
io
n
 a
p
p
ro
ac
h
. 
In
 

D
in
g
x
i,
 

fa
rm
er
s 

fr
o
m
 

3
1
4
 

h
o
u
se
h
o
ld
s 
(9
7
%
) 
o
f 
th
e 
to
ta
l 
3
2
5
 

h
o
u
se
h
o
ld
s 
in
 t
h
e 
v
il
la
g
e 
re
ce
iv
ed
 a
t 

le
as
t 

o
n
e 

ec
o
lo
g
ic
al
 
fa
rm
in
g
 

tr
ai
n
in
g
. 
2
1
1
 
n
ew
 
fa
rm
 
p
la
n
s 

(6
4
.9
%
 
o
f 
th
e 
to
ta
l 
h
o
u
se
h
o
ld
s)
 

w
er
e 
re
n
ew
ed
 
an
d
 
1
8
8
 
o
f 
th
e 

re
n
ew
ed
 f
ar
m
 p
la
n
s 
w
er
e 
ap
p
li
ed
 i
n
 

th
e 
fa
rm
in
g
 i
n
 t
h
e 
fo
ll
o
w
in
g
 y
ea
r.
 I
n
 

Z
h
u
n
g
er
, 

fa
rm
er
s 

fr
o
m
 

1
1
2
 

h
o
u
se
h
o
ld
s 
(6
7
.8
%
) 
o
f 
th
e 
to
ta
l 
1
6
5
 

h
o
u
se
h
o
ld
s 
in
 t
h
e 
v
il
la
g
e 
re
ce
iv
ed
 a
t 

le
as
t 
o
n
e 
tr
ai
n
in
g
. 
1
0
3
 
n
ew
 
fa
rm
 

p
la
n
s 
(6
2
%
 o
f 
th
e 
to
ta
l 
h
o
u
se
h
o
ld
s)
 

w
er
e 
re
n
ew
ed
 
an
d
 
8
7
 
o
f 
th
e 

re
n
ew
ed
 f
ar
m
 p
la
n
s 
w
er
e 
ap
p
li
ed
 i
n
 

th
e 
fa
rm
in
g
 o
f 
th
e 
fo
ll
o
w
in
g
 y
ea
r.
 

 T
h
e 
im
p
ac
ts
 o
f 
th
e 
p
ro
je
ct
 w
er
e 
al
so
 

fe
lt
 o
u
ts
id
e 
o
f 
th
e 
d
ir
ec
t 
b
en
ef
ic
ia
ry
 

co
m
m
u
n
it
ie
s.
 
A
lm
o
st
 
1
0
0
 
fa
rm
er
s 

fr
o
m
 

ar
ea
s 

o
u
ts
id
e 

p
ro
je
ct
 

im
p
le
m
en
ta
ti
o
n
 
in
 
D
in
g
x
i 
an
d
 
2
0
0
 

fr
o
m
 

ar
ea
s 

o
u
ts
id
e 

p
ro
je
ct
 

im
p
le
m
en
ta
ti
o
n
 
in
 
Z
h
u
n
g
er
 
v
is
it
ed
 

th
e 
v
ar
ie
ty
 
te
st
 
fi
el
d
s 
o
n
 
th
e 

L
ea
rn
in
g
 
F
ar
m
s.
 
S
o
m
e 
in
tr
o
d
u
ce
d
 

cr
o
p
 
v
ar
ie
ti
es
 
(e
.g
. 
Z
h
en
y
e 
P
ea
, 

B
ei
h
ai
d
ao
 
B
u
ck
w
h
ea
t,
 
L
o
n
g
m
i 

m
il
le
t)
 
w
er
e 
re
-p
ro
d
u
ce
d
 
in
 
th
e 

co
m
m
u
n
it
ie
s 
an
d
 h
av
e 
al
re
ad
y
 b
ee
n
 

ex
te
n
d
ed
 b
e
y
o
n
d
 t
h
e 
p
ro
je
ct
 a
re
a.
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0
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P
ag
e 
1
6
 

 1
0
. 
P
o
v
er
ty
 I
m
p
a
ct
 P
le
a
se
 d
e
sc
ri
b
e,
 i
n
 s
p
ec
if
ic
 t
er
m
s,
 t
h
e 
im
p
a
ct
 t
h
a
t 
yo
u
r 
p
ro
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SECTION 3:  REPLICATION AND FOLLOW-UP 

 

10. Co-Funding: Please quantify the source and the amount of any co-funding you have received for this project. 
Source Funding amount New source (Y/N) 
Department of Water and Soil 
Conservation, Ministry of 
Water Resources, P.R. China 

$558,649 Funding was provided as agreed 
in original WCAEV project 
contract set out in 2001.  

 

11. Replication and scaling-up: We are interested in hearing about any other organisations or enterprises that are 
replicating your project activities as a direct result of your work. Also, please describe any further activities you will implement after 
the end of the Shell Foundation grant period. 

Organisation 
Local Agricultural 

Technical 
Association in 
Dingxi, Growers 
Association in 

Zhunger 

Activities replicated 
The Farmers Associations and local government resource people will continue to 

be in place and provide services to the community to support their development 
efforts. These organizations will further ecological farming by continuing  local 
training, information exchange, learning farm development and variety tests and 
extension into the local and surrounding communities. To support this, each 

association has drawn up a constitution, selected a board, established 
membership guidelines and contributions (fees/in-kind), developed regulations 
on variety exchanges and outlined benefits of membership including access to 
plant materials, livestock, equipment and other supplies for the community. 

Department of Water 

and Soil 
Conservation, 
Ministry of Water 
Resources, P.R. 

China 

The concept and methodology of eco-farming, farm planning and the Agro-

Ecological Village (AEV) will be adopted for other government supported 
projects for soil conservation, afforestation, rural development and poverty 
alleviation in Dingxi and Zhunger and beyond. 

 

Your own planned follow-on activities: 
By strengthening the farmers’ institutions, and developing bottom up training programs, the development 
process in communities will continue beyond the project’s lifespan. With the emergence of new 
community organizations in both Dingxi and Zhunger, community participation has already shown 
marked development and can be expected to continue after the project lifetime. The newly established 
Farmers Associations are being led by progressive farmer leaders with minimal need for human or 

financial inputs from outside the community. The investment in empowering and training farmers 
generates a high capacity to continue the development process. Increased farm income will allow farmers 
to reinvest capital into newly identified opportunities such as the establishment of communal 
greenhouses. The emphasis on ecological farming systems, training and development, contour farming, 

and re-vegetation of sloping lands will also ensure the long term maintenance and improvement of the 
agro-ecosystems from which the rural economies can continue to evolve. The Chinese government staff 
have embraced the participatory AEV approach for rural development and increased their understanding 
of it as the project evolved. 

 
REAP-Canada will continue to share project outcomes with others in the development and academic 
community so that any lessons learned may be applied elsewhere. The Agro-Ecological Village Model is 
locally adaptable and is based on the transfer of sustainable agriculture techniques to whole communities. 

REAP-Canada will continue to develop and promote the AEV model, both in China and internationally. It 
has strong potential to spread to other rural communities facing similar agricultural constraints in China 
and around the world. As the benefits of sustainable community development are realized, rural people 
will have greater household self-reliance through increased income and opportunities. 

Plans for scaling-up project activities 
The concept and methodology of eco-farming, farm planning and the Agro-Ecological Village (AEV) will 
be adopted for other government supported projects for soil conservation, afforestation, rural development 

and poverty alleviation in Dingxi and Zhunger and beyond. 

SECTION 4:   MANAGEMENT, PARTNERSHIP & COMMUNICATION 

 

12. Project management: Please evaluate whether overall project management was effective. What were the principal 

management challenges that you faced in implementing this project?   
During the project, REAP took the lead in the organizing and training aspects of the project using resources 

allocated from the Shell Foundation. The Department of Soil and Water Conservation under the Ministry of 
Water Resources of the Peoples Republic of China led field level implementation using resources allocated 
by the Chinese Central Government. The Department of Water and Soil Conservation contributed the main 
office and four staff to the project Mr. Henry Lu, Dr. Xu Shuangmin, Ms. Wen Xiufeng and Ms Xu Tao. 
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Both in Dingxi and Zhunger there was a Local Sub-Project Office with a Project Implementing Team (PIT) 
led by the local Sub-project Manager.  Mr. Henry Lu led the Project Management Team (PMT) under the 
Ministry of Water Resources had an excellent partnership with the sub-project officers in Dingxi and 

Zhunger, and representatives from REAP and Shell. The project partners successfully fulfilled their 
respective responsibilities outlined in the project workplan. Planning meetings were held between various 
project partners and staff to continuously clarify roles and responsibilities for project implementation, refine 
timetables and to identify staff and key community members to be involved in the project. Bi-monthly 

assessment meetings and a bi-annual general project evaluation were also held to ensure project participants 
could evaluate progress and take corrective action as required.  
 
Through the project lifetime there have been some adjustments to the project management structure. One of 

the main initial changes was the role of the Community Organizers, originally intended to be performed by 
one person responsible for facilitating organizational strengthening activities, social preparation for technical 
trainings and coordination of activities with local project officers, including monitoring and assessment of 
field activities and trainings. However, it was found to be more appropriate if this role was covered by four 

people in each community, complementing the existing community structure and maximizing long-term 
developmental impact. Four community organizers now successfully work in Dingxi and Zhunger 
respectively, each a village leader with the project duties corresponding to their existing role in the 
community. Another important change in the management structure of the project was the re-emergence of 

the distinction between the Project Technical Team (PTT) and the Project Implementing Team (PIT). Initially 
these two teams were joined because in the initial stages of the project the members of the PTT and PIT 
involved the same people. However after the project reached a more advanced stage of development in 2003, 
the project stakeholders recognized the important and distinct roles of the PTT and PIT. The two teams re-
diverged as community members began specializing their interests. The formal PIT was composed of local 
community organizers, village group leaders, trainers, local farmers, local government extension personnel, 
other technical persons and farmers from the farmer technical groups. The PIT facilitated project organizing 
and implementation, providing a link between the community and the PMT. They were responsible for 

coordinating and conducting technical trainings and on-the-job training/coaching, and involved in field 
implementation and on farm research. They also provided feedback and reports during the project assessment 
and planning sessions on the status of their logistical work to the local project coordinator and PMT. The 
Project Technical Team (PTT) was composed of farmer leaders, farmer trainers, local government extension 

personnel, other technical persons and farmers from the farmer technical groups. The PTT was responsible 
for participating in technical trainings and on-the-job training/coaching, and assisting in field implementation 
and on-farm research. They also provided feedback on the status of their work to the PMT.  The PIT, PTT 
and PMT continued to be strengthened throughout the project through the use of participatory techniques,  
trainings, assessments and consultancy services from Chinese and Canadian experts. The process of building 
up the capacity of these local institutions was paramount to project success, and by continuing to support 
them, while engaging the local community to become active in the development process, stakeholders 
increasingly took responsibility in the many different levels of project administration, ensuring effective, 

responsive and accountable project management.  
 
Overall it was found that the management of this project was highly effective due to excellent communication 
and discussion, input from all levels and flexibility to accommodate the existing local social structure. It was 

particularly important to include local village officers, local soil bureau staff and technicians in the 
partnership as they understood both the situation in the local villages and the requirements expected from 
their superiors. Throughout the project, the trend to increase localized management was supported and 
embraced through participatory development approaches. The AEV model provided an effective means to 

ensure that this transfer took place and local community groups were formed and supported in 2004. In 
Dingxi, a Local Agricultural Technical Association was established to continue the extension and 
management of crop, vegetable and fodder varieties and utilize the results of the project on a long-term basis. 
The farmers in Zhunger also establishes a Growers Association with the purpose of continuing the training, 

technical support exchanging varieties, crops, livestock, improve safety for farmers after the project phases 
out. Through the establishment and development of these non-political community organizations, 
communities can continue to strengthen their participation in the project and in other local government 
programs, ensure improved access to information and provide farmers with more collective bargaining power 

when pioneering innovative marketing systems in China’s developing market economy. 

  

13. Partnership Please describe briefly how project partnerships (and any other unplanned or unexpected partnerships) evolved 
over the course of the project, & what problems or issues arose. In retrospect, were the original partners best suited to deliver project 
outputs? If not, what type of partners might have been more effective? Were there skills that you would have like to have added to the 

original skills mix of the partners? 
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The Sino-Canadian partnership aims to improve the communication and support and technology sharing 

between Countries like China and Canada, as well as to increase the self reliance of marginalized Chinese 

farmers living in environmentally sensitive areas, while at the same time reclaiming degraded and vulnerable 

environments.             

 
The project implementing agencies have made an effort to ensure a high degree of ownership by the project 
beneficiaries through the use of a community based, participatory development approach. With a focus on 

institution and capacity building, communities have identified their constraints, opportunities and needs in 
China through a participatory rural appraisal process. The farmer-to-farmer training program allows local 
farmers to take the lead in the capacity building process. The ecological farm planning process relies on 
engaging local farmer trainers. With the emergence of new community organizations in both Dingxi and 

Zhunger, community participation has already shown marked development and can be expected to continue 
to improve after the project lifetime.  
 
The project partners were highly suited to implement this project based on their technical skills and 

knowledge of rural community development. Throughout the project, the Bureau of Soil and Water 
Conservation worked with farmers in the communities to lead the implementation of field work. REAP 
provided a technical supporting role in project implementation around ecological farming, energy issues and 
economic and social development strategies. Local governmental staff also played a critical role in the 

implementation of project activities including the organization of training activities and farm trials. 
Communication between international project partners continued to improve throughout the project through 
increased understanding of the others expectations. Additionally, Project Manager Mr. Henry Lu visited 
Canada in January of 2003 where he was involved in conferences, meetings and presentations.  These 
relationships have slowly evolved to work together to ensure the development of local communities. 
Effective partnerships take years to form and require mutual respect and a solid foundation, which is what the 
project partners feel they have achieved in the three years working together. While it has been recognized that 
the project stakeholders have different orientations, agendas and experiences, all partners are working hard to 

make certain that the WCAEV development initiatives are fully embraced in the communities, and that the 
Sino-Canadian relationship is a lasting one. 
 
The project partners also hope that their relationship may continue to grow and evolve. With REAP-Canada’s 

increased understanding of the technical development regarding soil and water conservation in China and the 
structure and functioning of China’s many levels of local and international government and the CACSD’s 
improved capacity around participatory development, community organization and farmer to farmer 
education systems, the project partners feel that their approach will be recognized as one of the emerging 
scenarios for China’s sustainable development. Now that the AEV communities have improved and steadied 
their ecological crop and fodder production, the project partners are also looking for new ways to support 
these communities and engage them in the emerging new market economy of China. The increase in capacity 
to generate sustainable income and improve the general quality of life in rural areas is a natural evolution of 

the AEV approach. The project partners anticipate continued growth and success in these communities and 
other regions affected by environmental degradation due to our increased understanding of how sustainable 
development can be achieved in China. 

 

  

14. Shell Foundation Management: Please let us know how we could improve our support to projects in the future. What 

aspects of support form the Shell Foundation were the most useful and which aspects, in your view, require improvement. 

 

It would have been beneficial for Shell Foundation to have visited the project at closure. This would have 
provided a more effective understanding of the real progress achieved in the communities and the potential 

for the AEV to be implemented in other areas.  

 

  
15. Local Shell company support: Please reflect on the nature of support you have received from the local Shell company. 
Briefly state what type of support you expected and what was given. Was the support helpful? What type of support would have 
preferred? 

The WCAEV project was honored to be the first to be selected by the Shell Foundation to be featured in a 

Shell China advertisement, which was produced to demonstrate Shell's commitment to sustainable 
development in China. The video and photo shoot by Shell China was finished successfully in 2004 with 
assistance from CACSD and Dingxi project officers.  The promotion is intended for Chinese public only and 
was shown countrywide.  

 

  
16. Communication In your proposal you described how you planned to communicate your results or lessons learned to your key 
target audience (Section 3.16). Please evaluate how successful your strategy proved to be and any lessons learned 
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In our original proposal, a number of communication and public outreach strategies were outlined and 
realized successfully.  During the lifetime of the project, efforts were made to ensure the public becomes 
aware of the AEV development approach, with the methods and results of the WCAEV project broadcast 

locally in the communities, regionally in Gansu and Inner Mongolia, nationally throughout China and 
internationally in Canada, Gambia, the Philippines and Nigeria. In China this includes outreach to the local 
outlying communities, as well as furthering ties and networking between other developmental and 
governmental organizations both locally and nationally in China to improve their understanding of holistic 

agricultural programming. The project received much attention from the local government and provincial 
bureaus of Water Resources in Gansu and Inner Mongolia. Many local farmers and technicians also learned 
of the project as the concept and methods of ecological-farming were slowly adopted in the communities. 
 

The WCAEV project was honored to be the first selected by the Shell Foundation to be featured in a Shell 
China advertisement, produced to demonstrate Shell's commitment to sustainable development in China. A 
video and photo shoot by Shell China was finished successfully in 2003 with assistance from CACSD and 
Dingxi project officers.   

 
In November of 2004, the female farmer trainer in Dingxi, Ms Gao Cunying and the Sub-Project Manager, 
Mr. Gao Lin were invited to present their experiences in ecological farming and income generation in a High 
Level Round Table Meeting on Sustainable Soil Conservation, jointly organized by the Global Water 

Partnership, World Association for Soil and Water Conservation and Chinese Society for Soil and Water 
Conservation in Jiangxi provinces.  This was an opportune time to introduce the technical achievements of 
the project in soil conservation work and the progress in ecological agriculture while also emphasizing the 
concurrent social development and capacity building of the local farmers in the community. Additionally, 
having a woman speak as a representative of the project was a great achievement and furthered gender 
development in high level social forums. 
 
A development primer on Agro-Ecological Village programming has been created. This primer details 

specifically what is needed, and the methodology used to encourage rural communities to become more self 
sufficient through ecological farming and participatory training methods. The primer includes steps and 
examples of how to assess community needs, develop a participatory training program, support gender 
development, promote sustainable energy use and biofuel consumption and ecological means to achieve 

greater self-reliance in agriculture. Contributions to the AEV Primer were made through the completion of 
the training modules, research from the learning farms and the on-farm training process.  
 
Over the past three years REAP-Canada has participated in considerable public outreach, both within Canada 
and internationally. Public presentations, seminars, articles, a newly revised website (www.reap-canada.com) 
and an annual newsletter by the organization have exposed a wide audience to their programming and the 
WCAEV project. REAP-Canada’s office location on the Macdonald campus of McGill University provides 
an ideal location to increase awareness of the project to the university community and to introduce students to 

the field of sustainable development. REAP-Canada regularly attends conferences in Canada and 
internationally where project results were shared.  
 
REAP-Canada is part of the Canadian Environmental Network (CEN) and other associations which often 

host conferences and events where public engagement opportunities exist. The CEN has 27 years experience 
in facilitating networking among environmental organizations both within and outside of Canada with over 
800 member groups involved in environmental issues.  In 2003, the CEN International Caucus invited Mr. 
Henry Lu, Chinese Project manager, to participate and speak at the International Guelph Organic 

Conference (http://www.guelphorganicconf.ca). He also spoke at two universities in Canada, the University of 
Guelph and McGill University, to audiences interested in the WCAEV project and soil rehabilitation work in 
China. Dr. Neal Stoskopf of REAP-Canada made a presentation on the Sino-Canadian cooperation and included 
the WCAEV project as a successful initiative under implementation. REAP will continue its efforts of reporting 

on international projects at national and international conferences dedicated to ecological agriculture, rural 
development and food security. The project outcomes will continue to be shared with others in the 
development and academic communities so that any lessons learned may be applied elsewhere. 

  
17. Digital photographs We would like to promote your project on the Shell Foundation website. If you have any digital 

photographs, please send them to us by email as JPEG attachments (communities@shellfoundation.org) 
 

  
18. Any other comments Please use this space to share any other information that has not been covered in the report but which 
you think is relevant  
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SECTION 5:  NOTIFICATIONS 

 

19. Contact details We would like to stay in touch. Please let us know if since your last report, the main contact person has 
changed? If Yes, please provide new contact details 

 
Name of contact person Postal address Contact details 

Telephone:  
Fax:  

  

Email:  

 

SECTION 6:  DECLARATION 

 

I confirm that the details contained in this report are correct & are representative of the current status of 
the project. I am the responsible manager2 for the project. 

 

Name Roger Samson  

Position in organisation Executive Director  

Date August 15, 2005  

Signature Please sign the report 
after you have printed it. Shell 

Foundation requires a signed 

hardcopy of the report, as well as an 

advance email copy. 

 
 

 

 

                                                      
2 As stated in the Letter of Understanding 


