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Annex 6: Legend SLM Table (Chapter 5) 
  

 

 



IMPLEMETATION   Question “Did your household replicate/implemented the practice”  
Spontaneous [person] Number of interested person for this practice that implemented the practice by their own 

without LIPT support. 
Intention   % of the interested person for this practice that intend to replicate/implement it.  
Intention without support  % of the interested person for this practice that intend to replicate/implement it even without  
    support.  
 
INTEREST FOR THIS SLM   What are the 3/2 practices of most/least interest to your HH? 
Most % of person (on 121) that chose this SLM practice as MOST interesting on 3 possible choices.2  
Least    % of person (on 121) that chose this SLM practice as LEAST interesting on 2 possible choices.  
Gender ♀ % / ♂ %  Share of women/men that are most interested in this practice  
Age     Relative/Comparative share by age group that are most interested in this practice 
Y: Young    18-30 years old  
M: Middle   31-50 years old  
E: Elderly    50-92 years old 
Village    Comparative share of respondents by village that are most interested in this practice 
S: Sar-e-Joy   Upper Chokar Watershed -> few irrigated land, steep to moderate slopes  
J: Jawaz-Khana   Middle Chokar Watershed -> no irrigated land, steep slopes 
D: Dasht-e-Mirzayi   Lower Chokar Watershed -> better irrigation, moderate to flat slopes. 
Wealth Relative/Comparative share of respondents by age group that are most interested in this 

practice 
P: Poor    Predefined category by participatory discussion with villages’ heads. 
M: Middle   Predefined category by participatory discussion with villages’ heads. 
B: Better-off   Predefined category, by participatory discussion with villages’ heads. 
 
N.A.     Note applicable (i.e. size of sample too small)  
 
 
 

                                                                        
2 No interest or no answer were excluded but had 78 quotes on 363 
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ESTABLISHMENT AND MAINTENANCE: ACTIVITIES, INPUTS AND COSTS

Calculation of inputs and costs
Costs are calculated: per Technology area (size and area unit: 1 ha)
Currency used for cost calculation: US Dollars
Exchange rate (to USD): 1 USD = 67.0.
Average wage cost of hired labour per day: 5.2-5.3 USD.

Most important factors a�ecting the costs
Due to the remoteness of the villages where the Technology has
been implemented, all the inputs for establishment, such as
agricultural equipment, plant material, fertilizers, etc., are
purchased in Rustaq town. The expenses for traveling and
delivering the inputs a5ect the establishment costs.

Establishment activities
1. Selection of the area for establishing a terrace (Men) (Management; Autumn)
2. Designing of the terrace using A-frame, assisted by trained technician/project sta5 (Men) (Structural)
3. Leveling the soil with a shovel (Men) (Structural)
4. Sowing of alfalfa seeds on the risers (Men/women) (Vegetative)
5. Sowing of wheat seeds on benches (Men/Women) (Agronomic)
6. Sowing of ferula along the contours (Men/women) (Vegetative)
Establishment inputs and costs

Specify input Unit Quantity Costs per Unit Total costs per
input

% of costs borne
by land users

Labour
Designing of the terrace using A-frame person-day 10.0 9.0 90.0
Leveling the soil with a shovel person-day 150.0 5.3 795.0 51.0
Sowing of wheat and alfalfa seeds person-day 10.0 5.3 53.0 51.0
Sowing of ferula person-day 2.0 5.3 10.6 100.0
Equipment
Pick axe Pcs 1.0 3.0 3.0 100.0
Pitchfork Pcs 1.0 5.3 5.3 100.0
Wheel barrow Pcs 1.0 38.0 38.0 100.0
Shovel Pcs 1.0 3.8 3.8
Hoe Pcs 1.0 7.5 7.5
A-Frame Pcs 1.0 6.0 6.0
Plant material
Wheat seeds Kg 140.0 0.42 58.8
Alfalfa seeds Kg 17.5 0.42 7.35 100.0
Ferula seeds Kg 2.5 6.35 15.88 100.0
Fertilizers and biocides
DAP Kg 125.0 0.9 112.5
Urea Kg 125.0 0.45 56.25
Herbicide Liter 50.0 0.25 12.5

Total costs for establishment of the Technology 1275.48

Maintenance activities
1. Ploughing the land with animal traction (Men) (Agronomic; Winter/Spring/Annually)
2. Sowing of wheat seeds on benches (Men/Women) (Agronomic)
3. Application of fertilizer (Men/Women) (Agronomic)
4. Weeding (Women) (Agronomic)
5. Harvesting wheat (Men and women together) (Agronomic)
6. Harvesting alfalfa (Men and women together) (Agronomic)
7. Collecting and delivering harvested wheat (Men and women) (Agronomic)
8. Collecting and delivering harvested alfalfa (Men and women) (Agronomic)
9. Repairing terrace risers with a shovel (Men) (Structural)

10. Sowing alfalfa seeds on the repaired area (Men/Women) (Vegetative)
Maintenance inputs and costs

Specify input Unit Quantity Costs per Unit Total costs per
input

% of costs borne
by land users

Labour
Ploughing the land with animal traction person day 2.5 5.3 13.25 100.0
Sowing of wheat seeds on benches person day 5.0 5.3 26.5 100.0
Weeding and Fertilizer application person day 5.0 5.3 26.5 100.0
Harvesting and delivering wheat and alfalfa person day 70.0 5.3 371.0 100.0
Equipment
Sickle Pcs 1.0 100.0
Plant material
Wheat seeds Kg 140.0 0.42 58.8 100.0
Fertilizers and biocides
DAP Kg 125.0 0.9 112.5 100.0
Urea Kg 125.0 0.45 56.25 100.0
Herbicide Liter 50.0 0.25 12.5 100.0

Total costs for maintenance of the Technology 677.3

NATURAL ENVIRONMENT

Average annual rainfall
< 250 mm
251-500 mm✓
501-750 mm✓
751-1,000 mm
1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Agro-climatic zone
humid
sub-humid
semi-arid✓
arid

Speci(cations on climate
Average annual rainfall in mm: 580.0
Average annual precipitation for the area was calculated with 580
mm, with minimums in dry years (2000 and 2001) of 270 mm and
maximums in wet years (2009/2010) of 830 mm. The absolute
maximum rainfall was calculated for 1986 with 1024 mm. The
data series covers the time from 1979 to 2014.

Name of the meteorological station: Climate Forecast System
Reanalysis (CFSR), http://rda.ucar.edu/pub/cfsr.html
Speci�cations: Derived from the publically available dataset on
length of growing period (LGP) (Fischer 2009 / IIASA-FAO). Internet
link:
http://tiles.arcgis.com/tiles/P8Cok4qAP1sTVE59/arcgis/rest/services/Length_of_growing_period/MapServer

Slope
8at (0-2%)
gentle (3-5%)
moderate (6-10%)
rolling (11-15%)✓
hilly (16-30%)✓
steep (31-60%)
very steep (>60%)

Landforms
plateau/plains
ridges
mountain slopes✓
hill slopes✓
footslopes
valley 8oors

Altitude
0-100 m a.s.l.
101-500 m a.s.l.
501-1,000 m a.s.l.
1,001-1,500 m a.s.l.✓
1,501-2,000 m a.s.l.✓
2,001-2,500 m a.s.l.
2,501-3,000 m a.s.l.

Technology is applied in
convex situations
concave situations
not relevant
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3,001-4,000 m a.s.l.
> 4,000 m a.s.l.

Soil depth
very shallow (0-20 cm)
shallow (21-50 cm)
moderately deep (51-80 cm)
deep (81-120 cm)
very deep (> 120 cm)

Soil texture (topsoil)
coarse/ light (sandy)
medium (loamy, silty)✓
�ne/ heavy (clay)

Soil texture (> 20 cm below surface)
coarse/ light (sandy)
medium (loamy, silty)✓
�ne/ heavy (clay)

Topsoil organic matter content
high (>3%)
medium (1-3%)✓
low (<1%)✓

Groundwater table
on surface
< 5 m
5-50 m
> 50 m

Availability of surface water
excess
good
medium✓
poor/ none

Water quality (untreated)
good drinking water✓
poor drinking water (treatment
required)
for agricultural use only (irrigation)
unusable

Is salinity a problem?

Occurrence of @ooding

Yes
No✓

Yes✓
No

Species diversity
high
medium
low✓

Habitat diversity
high
medium
low✓

CHARACTERISTICS OF LAND USERS APPLYING THE TECHNOLOGY

Market orientation
subsistence (self-supply)✓
mixed (subsistence/ commercial✓
commercial/ market

O�-farm income
less than 10% of all income
10-50% of all income✓
> 50% of all income✓

Relative level of wealth
very poor
poor
average✓
rich✓
very rich

Level of mechanization
manual work✓
animal traction✓
mechanized/ motorized

Sedentary or nomadic
Sedentary✓
Semi-nomadic
Nomadic

Individuals or groups
individual/ household✓
groups/ community
cooperative
employee (company, government)

Gender
women✓
men✓

Age
children
youth
middle-aged✓
elderly✓

Area used per household
< 0.5 ha
0.5-1 ha
1-2 ha
2-5 ha✓
5-15 ha
15-50 ha
50-100 ha
100-500 ha
500-1,000 ha
1,000-10,000 ha
> 10,000 ha

Scale
small-scale
medium-scale✓
large-scale

Land ownership
state
company
communal/ village
group
individual, not titled✓
individual, titled

Land use rights

Water use rights

open access (unorganized)
communal (organized)
leased
individual✓
open access (unorganized)
communal (organized)✓
leased
individual

Access to services and infrastructure

IMPACTS - BENEFITS AND DISADVANTAGES

Socio-economic impacts
Crop production decreased ✓ increased Quantity before SLM: 350 kg / ha

Quantity after SLM: 700 kg / ha
The integration of measures including agronomic (improved seed and fertilizer) and structural
(terraces to control water 8ow and loss of top soil, including nutrients and seeds) results in an
increase of crop yield already in the �rst year. The e5ects cannot be attributed to one or the other
measure speci�cally.

fodder production decreased ✓ increased
Alfalfa is planted on the risers.

product diversity decreased ✓ increased

production area (new land
under cultivation/ use)

decreased ✓ increased
No change in total area for production, as the riser of the terraces are used for fodder production.
However, there is some reduction of area available for annual crop production.

Socio-cultural impacts
food security/ self-su:ciency reduced ✓ improved

The yield of the main staple crop (wheat)has been reported to be double on terraced plots with
application of improved seed and fertilizer. In addition, fodder crops, such as alfalfa grown on the
risers, can be harvested.

SLM/ land degradation
knowledge

reduced ✓ improved
Technicians in the villages were trained in the use of A-frames. Implementers of terraces voiced
that they themselves would not be able to replicated the designing of terraces.

situation of socially and
economically disadvantaged
groups (gender, age, status,
ehtnicity etc.)

worsened ✓ improved
Female headed households are not included. Technology is implemented on private land, therefore
people without land are excluded. However, they have the opportunity to earn income as a hired
worker for the SLM implementers.

Ecological impacts
surface runo5 increased ✓ decreased

soil moisture decreased ✓ increased
in situ water harvesting

soil loss increased ✓ decreased

vegetation cover decreased ✓ increased
Both an increase in vegetation cover during the growing season when most erosive rains are
observed as well as permenant vegetation cover from perennial alfalfa plants can been observed.

biomass/ above ground C decreased ✓ increased

O�-site impacts
downstream 8ooding
(undesired)

increased ✓ reduced

downstream siltation increased ✓ decreased

bu5ering/ �ltering capacity (by
soil, vegetation, wetlands)

reduced ✓ improved

Bene(ts compared with establishment costs

Bene(ts compared with maintenance costs
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CLIMATE CHANGE

Climate-related extremes (disasters)

Climate change/ extreme to which the
Technology is exposed

How the Technology copes with these changes/extremes

local rainstorm not well at all ✓ very well

drought not well at all ✓ very well

ADOPTION AND ADAPTATION

Percentage of land users in the area who have adopted the Technology
single cases/ experimental
1-10%✓
10-50%
more than 50%

Of all those who have adopted the Technology, how many have did so without
receiving material incentives?

0-10%✓
10-50%
50-90%
90-100%

Number of households and/ or area covered
10.7 ha has been terraced within the 3 study villages with LIPT project support.

Has the Technology been modi(ed recently to adapt to changing conditions?

To which changing conditions?

Yes✓
No

climatic change/ extremes
changing markets✓
labour availability (e.g. due to migration)

Ferula is planted on the terrace in addition to wheat and alfalfa.
The resin-like gum from the dried sap extracted from the stem
and roots of Ferula is in high demand as a basic product for
pharmaceuticals. Ferula can be sold to local merchants, who
resell it to India, and is thus intercropped by some farmers on the
terraces.

CONCLUSIONS AND LESSONS LEARNT

Strengths
Notable higher crop yields on the plots where improved seeds and fertilizer are
applied on newly established terraces. Farmers have high expectations for the
years to come and for yields of annual crops (such as wheat) to remain high. (land
user's view)
Diversity of crops planted on terraces is valued by the land users. For example,
cultivating wheat and alfalfa on the terraced plot provides household with the key
crop and also fodder for the livestock and thereby contributes to securing food for
the family and maintaining better health of their cattle. Additionally, some farmers
have started intercropping Ferula, a medical herb and cash crop. (land user's view)
Farmers percieve soil quality on terraced plots with fertilizer application to
improve. An improvement in soil fertility (which may relate �rst of all to the e5ects
of fertilizer application) and increased soil moisture have been reported. Single
statements also related to e5ectiveness of applying fertilizer on terraced plots, as
here fertilizer is not washed away during rains. (land user's view)
Terraced plots are considered less vulnerable to the e5ects of rainstorms and dry
spells, than non-terraced plots on slopes where annual crops are cultivated. (land
user's view)
Women considered an advantage that during the establishment phase, men were
paid by the project to work on their own land when building the terraces. Thus,
there was no need for men to go for seasonal labour migration and they stayed at
home. At the same time the terracing of the land is seen as an opportunity to
improve the land resources on their families plots. An increase in women's
workload related to bringing food to the �eld during establishment was
considered to be acceptable, especially compared to the expected increase in
yields. (land user's view)
The application of fertilizer on terraces is expected to show multiple e5ects: yields
from these fertility depleted croplands can be increased. This includes an increase
in biomass production, which may be used as green manure on the �eld or as
animal feed or as straw. Further, vegetation cover during the growing period can
be increased, which helps to protect the soil from erosive rains. (compiler’s or
other key resource person’s view)
The project paid establishment of terraces on farmers' plots provided 20 days of
employment per 2 jerib (0.4 ha) plot for farmers in their home villages. At the
same time the terracing is a long-term investment into the land resources.
Terracing provides an opportunity to decrease soil degradation and even to
rehabilitate degraded lands. Application of improved seeds and fertilizer
contribute in the establishment year to increased crop and fodder yields.
(compiler’s or other key resource person’s view)

Weaknesses/ disadvantages/ risks how to overcome
The implementation costs are high and land users state that it is impossible for
them to cover establishment costs on their own. (land user's view)
Farmers expectations partly exceeded the actual yield harvested from the
terraces in the �rst years after the implementation. (land user's view)
Both men and women from households that have implemened terraces state that
during the establishment year the household experiences an increased workload,
that is not well compatible with other on-going household / farm activities. (land
user's view)
The production area for annual crops only is slighty reduced. So far not all
farmers seem to use the production area fully. Intercropping with perennial plants
is recommended in order to use the risers of the terraces for fodder production.
Some farmers have started intercropping of Ferula as cash crop. (land user's view)
Su:cient own land is required. How does the amount of cropland a5ect the
innovation readiness of a farmer? A better understanding is required on farmers
willingness to take a risk for investing in a new SLM technology, and especially
terracing, and in8uencing factors. (land user's view)
The technology requires technical knowledge for implementation and
maintenance, which is key for successful adoption, replication and upscaling. The
project trained technicians to support land users with the design of terraces.
While the project aided implementation of terraces has improved the general
knowledge and awareness of the land users on the bene�ts of SLM practices, most
farmers will not be able to design terraces on their own. (compiler’s or other key
resource person’s view)
Technically correct design of the terrace presents a challenge and might not be
always achieved. Forward sloping terrace benches may lead to channeled runo5
and have the risk of rills and gully formation. (compiler’s or other key resource
person’s view)
There is an attribution gap regarding the increased wheat yields, especially with
regard to individual contribution of the terraces, the application of improved
seeds and the fertilizer, and the combined e5ects (role of terraces in making
improved seed and fertilizer application e5ective). A cost bene�t analysis (CBA)
needs to be conducted to determine short- and long-term returns of the SLM
technology. On farm trials are necessary for assessing impacts of the di5erent
measures (agricultural, vegetative and structural measures) before-and-after, as
well as with-without the SLM technology. (compiler’s or other key resource
person’s view)
Terrace maintenance is crucial. If not maintained properly for a longer period of
time, the damaged terrace can lead to further land degradation through
channeled runo5, sever erosion and possible risks of disaster for the surrounding
settlements on the slopes. (compiler’s or other key resource person’s view)
The technology is established mainly by better-o5 households, which own more
land than the average SLM implementer. (compiler’s or other key resource
person’s view)

→

→

→

→
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Potential and limitations for improved natural resource management (NRM) in mountain communities in the Rustaq district, Afghanistan (Rustaq NRM Study)

Key references

Links to relevant information which is available online
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Newly established orchard in Sari Joy Village (Mia Jan Maroo�)

Establishment of improved orchards and vineyards (Afghanistan)
Bunyodi boghi va boghi anguri behbudyofta

DESCRIPTION

Local and new varieties of fruits are planted on degraded land in accordance with improved management
practices. The established orchards and vineyards serve double purpose of soil protection and income
generation for the rural households. The alfalfa under the trees supports tree growth and is used for livestock
fodder.
Project supported implementation of improved orchards and vineyards has taken place in the villages Sari Joy,
Jawaz Khana and Dashti Mirzai, located in Chokar watershed of Rustaq District in Northern Afghanistan. The Chokar
watershed is a mountainous area situated between 600 - 2,500 m above sea level. The climate is semi-arid with
harsh and cold weather in winter and hot and dry summers. The annual precipitation in average years is 580mm.
Land degradation a7ects all forms of land use and includes low vegetation cover, heavy top soil erosion from
water, and poor soil fertility. Unsustainable agricultural practices, over-exploitation and high pressure on the
natural resources are adversely impacting on the socio-economic well-being of local communities as well as
contributing to the risk for being adversely a7ected by drought as well as landslides and :ash foods triggered by
heavy rainfall. The data used for the documentation of the technology is based on �eld research conducted in
Chokar watershed, namely in the villages: Sari Joy, Jawaz Khana and Dashti Mirzai. These villages represent the
upper, the middle and the lower zone of Chokar watershed, respectively. They di7er considerably in access to
services and infrastructure, but in general are poorly served. The communities depend on land resources for
sustaining their livelihoods. In a good year with high yields, wheat-self-su<ciency lasts about 5 months. The three
villages are home to ethnic Qarluq communities. Since 2012 the Livelihood Improvement Project Takhar (LIPT)
implemented by Terre des hommes (Tdh) Switzerland has initiated a range of NRM interventions. The rural
population in Rustaq district of Afghanistan traditionally grows local varieties of apples, pears and grapes. Mostly it
is subsistence farming with a small-scale local marketing. Shortage of irrigation water and lack of speci�c
knowledge about horticultural and viticulture practices, negatively a7ects fruit yields. Apart of providing diverse
fruits for consumption, orchards are also important for providing fodder for the livestock, retaining soil moisture
and protecting the soil from erosion. The local land users interested in the establishment of improved orchards
and vineyards were mobilized through the Natural Resources Management Committees (NRMC) in Sari Joy, Jawaz
Khana and Dashti Mirzai villages. In addition to the local varieties of pears, apples and grapes, new improved
varieties were used for orchards and vineyards on 6.5 ha of degraded land. Such orchards were established inside
or close to the villages on mountain slopes with gentle (3-5%) and moderate (6 -15%) steepness. Fruit trees are
planted on locally identi�ed dark and light soils, which correspond to moderately deep and loamy soil of medium
soil fertility. Considering the medium quality of the soil, the �rst step of tree plantation is application of organic
fertilizer. Afterwards, the plot is designed according to 4m x 4 m spacing between the trees. Under such
parameters, on 1 jirib (0.2 ha) of land 125 fruit tree (apple or pear) seedlings are planted. The depth of the planting
pits is 60 x 50 cm. The planted tree is watered and the lower trunk is covered with lime and water solution. Alfalfa is
sown under the trees to serve as a fodder for the livestock. The orchards are irrigated mostly during summer once
a week. In areas where there is shortage of irrigation water the trees are rainfed. Other maintenance activities
include pest and disease control provided by a trained local specialist. The new orchards only recently started
giving fruits. The actual fruit yields are expected in 2017-2018. Expected higher yields of improved verities of pears,
apples and grapes serves as a strong incentive for the local land users and their families to establish and maintain
the orchards. Orchards are very demanding, but their reward is very promising in terms of improved harvest and
more opportunities to sell the produce. Some land users have successful experience on their plots and already
have fruits in their gardens and plan to enlarge their garden and plant more varieties of fruit trees, such as
persimmons. Alfalfa which grows under the trees has important production value, particularly during the early
years after the establishment phase, when the trees are too young to give fruits. Female members of the
households, which implemented orchards are also involved in establishing and maintaining orchards and
vineyards. They take part in planting trees, watering, hay making and protecting the trees from livestock and
people. Their contribution, plays an important part for the successful implementation of improved orchards and
vineyards in Sari Joy, Jawaz Khana and Dashti Mirzai.

LOCATION

Location: Sari Joy, Jawaz Khana, Dashti Mirzai, Takhar
Province, Rustaq District, Afghanistan

No. of Technology sites analysed:  10-100 sites

Geo-reference of selected sites
69.91924, 37.10906

Spread of the Technology: evenly spread over an area
(approx. < 0.1 km2 (10 ha))

Date of implementation:  less than 10 years ago
(recently)

Type of introduction
through land users' innovation
as part of a traditional system (> 50 years)
during experiments/ research
through projects/ external interventions✓
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