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Hedgerows of vegetative graded bunds in Gosh Learning Watershed (Gizaw Desta (WLRC))

Vegetated graded soil bund (Lygs1)

Yeafer Erken (Amharic)

Vegetated graded soil bund is a soil conservation practice meant for cultivated lands
and constructed by excavating graded channel on upper side and develop
embankment on lower side which is planted with grass or shrub species in order to
control soil erosion and drain excess runoff implemented through community
mobilization.

Vegetated graded soil bund is a practice or soil conservation technology for cultivated lands
and constructed by excavating graded channel and form embankment. It is practiced in areas
where there is excess runoff to be disposed and where there is no stones available for
construction. The design specifications (ditch gradient, width and height) and layout
(spacing/vertical interval) vary on the amount of excess runoff and slope of the [and. Soil bund
construction begins from top of the catchment. Cut off drains are constructed on top of the
catchment and where needed to drain excess runoff to well stabilized natural or man-made
waterways. this helps to reduce runoff impact on gullies. The bund ditch/channel should be
sufficient enough to drain excess runoff safely without causing channel erosion and creating
downstream damages. At same time the embankment should be stable to withstand
overflows and damage due to free grazing. One technique to stabilize bunds is to plant the
embankment with grass and shrub species of multiple economic value in order to compensate
production area lost by bund construction. Often, the species are preferably used for livestock
feed. Thus, free grazing has to be controlled. To protect damage of channels and
embanlaments by extreme runoff and floods, frequent supervision and maintenance is
required.

The purposes are:

1) Reduce nutrient loss and soil erosion by shortening the slope length,

2) Safely drain excess runoff from upstream of gully into protected waterways,
4) Produce biomass of fodder and cash values.

Vegetated graded bunds are established by doing surveying using hand level to determine the
layout of the technology along the slope. During the surveying, the position of bunds (spacing)
and cutoff drains and connection to waterways are determined. Bunds are laid following
0.05% gradient and up to 80 m maximum length. The specifications of the structure are:
height of bund is @ minimum of 60 cm after compaction; depending on the soil, base width
range between 1.0 and 1.5m; top width is between 30 and 50 cm. The construction is made
across different parcels owned by different land users. If there is no natural waterways and
where it is appropriate, paved waterways are constructed at every 80 m or less bund length
to dispose drainage water. At the beﬁinning of the rainy season, the embankments are
covered with grass and/or shrubs either by direct sowing of seeds or planting the seedlings
raised in the nurseries. Monitoring of damages due to flooding and animals, maintenance of
the structure as well as replanting of dead seedlings on bunds is required to sustain the soil
conservation technology.

The technology is appropriately applied in high rainfall and sub-humid areas of the sub-
tropics, particularly where the soil is moderately deep and poorly drained. It is constructed
on cultivated lands having slor)es in the range of 3-15%. The practice can be constructed by
land users. It also requires collective decision and actions to drain excess runoff through
waterwa%s. The living condition depends on subsistence crop-livestock mixed farming. On
average households have 5-6 family size. Crop production is meant for home consumption
with small surplus for local market. The services related to water supply, energy supply, and
infrastructure are low. Besides it is an asset, animals often used to cope shocks during
drought periods.
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Vegetated graded soil bund showing the excavated ditch or channel
and the embankment planted with grass and shrubs

Location: Amhara Region. Mecha, Yilmana Densa, Bahir Dar Zuria and
Dessie Z

Technical knowledge required for field staff / advisors: high (Layout
and design specification of soil bunds and cutoff drains vary on soil
types, slopes, and rainfall conditions. Experts thus should acquire
knowledge on specific hydrologic conditions)

Technical knowledge required for land users: moderate (Land users
need skill to layout and construct bunds, monitor structures before
the occurrence of excessive damage, and do regular maintenance)

Main technical functions: control of dispersed runoff: impede / retard,
reduction of slope length, sediment retention / trapping, sediment
harvesting, increase of biomass (quantity)

Secondary technical functions: control of dispersed runoff: retain /
trap, reduction of slope angle, increase / maintain water stored in
soil, increase of groundwater level / recharge of groundwater

Aligned: -graded strips

Vegetative material: T : trees / shrubs, C: perennial crops, G : grass
Number of plants per (ha): T=5333, C=160, G=1600

Vertical interval between rows / strips / blocks (m): 1-1.5

Spacing between rows / strips / blocks (m): 10-20

Vertical interval within rows / strips / blocks (m): T=0.3, C=5, G=0.5
Width within rows / strips / blocks (m): 0.3

Trees/ shrubs species: Cordia Africana, Polycantha, Sesbania Susban,
Pigeon pea, Treelucer

Perennial crops species: Rhamnus

Grass species: Napier grass

Slope (which determines the spacing indicated above): 3-15%
Gradient along the rows / strips: 0.05%

Diversion ditch/ drainage

Depth of ditches/pits/dams (m): 0.3-0.7

Width of ditches/pits/dams (m): 1.2-2.8

Length of ditches/pits/dams (m): 100-250

Waterway
Depth of ditches/pits/dams (m): 0.3
Width of ditches/pits/dams (m): 1.5-2.0

Bund/ bank: graded

Vertical interval between structures (m): 1-1.5
Spacing between structures (m): 10-20

Depth of ditches/pits/dams (m): 0.5

Width of ditches/pits/dams (m): 0.3

Height of bunds/banks/others (m): 0.6

Width of bunds/banks/others (m): 1-1.5
Length of bunds/banks/others (m): 50-80

Construction material (earth): in-situ excavated soil

Slope (which determines the spacing indicated above): 3-15%
Lateral gradient along the structure: 0.05%

Vegetation is used for stabilisation of structures.
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. Preparing planting materials (é_ssJl/cudsill: January-May)
. Preparation of planting materials (&_ugll/cudsill: January-May)

. Sowing seeds on bunds (&_uwgJl/cudgill: Start of rainy season/july)

. Construction of cutoff drains (s_uigll/cudgill: January-April)
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. Construction of waterways (s_ell/cudsill: January - April)

Bund
Height: 0.6m

Base width:1 - 1.5m

Top width: 0.3 0.5m

Length of the bund: 50-80m
Ditch:

0.15-0.2m

Bage width: 0.3m
Dreptle: 0.5m

Top width: 1.0m
Berm: 0.15-0.2m

Author: Bekure Melesse, WLRC, P.O.Box 8707, Addis Ababa,
Ethiopia
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The cost variation in implementing vegetated soil bund is dependent
upon availability of stones, workability of the soil, cost of seeds or
seedlings for plantation, and distance for transporting seedlings.

. Transportation of grass splits/cuttings (s_wgJl/cudeill: Start of rainy season/July)
. Transporting tree seedlings (s_wgll/cudgill: Start of rain season/July)
. Planting grass splits/cuttings (s_uigll/cudgill: Start of rainy season/July)

. Planting tree seedlings on bunds (&_uigJl/cuseidl: Starting of rainy season/July)
. Surveying (layout of structures) (é_ssl/cudsill: After crop harvest and before first tillage operation)

. Construction of bunds (ditch and embankment) (6_woll/ cudgill: January-April)
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1. Preparation of planting materials (&_wgJl/cu$sill: January - May)
2. Transportation of seedlings (6 sll/cudsidl: July)
3. Re-plantation of seedlings and grass splits (s_uigll/cudgill: July)
4. Maintenance of bunds, cutoff drain and waterways (é_ugll/cudgill: January-April)
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Crop yield increase on sedimentation area of bunds

Introduction of fodder crops on bunds

Introduction of high value forage crops

The area used for ditch construction can be taken as a loss

of land

In slope classes where spacing is narrow farm operation

will be hindered

Increase in income due to yield increase and fodder

production

Vegetated graded soil bund
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Soil loss is reduced by breaking the slope length
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The main function of bunds is to reduce soil loss
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ol S olaxl All fields are treated with integrated bund, cutoff drain and
waterways
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The short term economic benefits of the technology includes increase in fodder production and slightly crop productivity due to improved soil
moisture. Whereas the long term benefit can be obtained as a result of increased yield on areas where sediment accumulation occurs as well as
production of fodder on soil bunds for livestock feed
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e Increase in fodder production for livestock feed lgale daidl a,_,.ﬁ.,S..inll

e Reduce conflict among adjacent land users (i.e., upstream and e Hinder farm operations like turning oxen become difficult while
downstream land users) that arise due to concentrated runoff ploughing It can be sustained through proper layout and allow

e Reduce soil erosion space for human and animal paths

ual:‘uhi’l oo opaf ,i wloglaall gol> Jlas ag>g iogall Lolas e Plantation on bunds harbor birds This can be avoided by

harvesting the mature branches of the shrubs for livestock feed on
seasonal basis.
Appearance of new weeds species along the drainage ditches
Regular weed monitoring and manual control

e Hinders livestock to graze on crop residues Try to use cut and
carry grazing system (both crop residues and fodders) and develop
forage development strategies in every possible niches

wloglroll jruool GanauniJl
e The technology reduces soil loss and associated nutrient loss
significantly in the first 3 to 4 years and further reduce siltation of
reservoirs and land degradation
e Increase the soil moisture in the landscape/watershed
e Improves the greenness, soil carbon and micro-climate
e Increase level of awareness of land users to produce fodder and
diversify production and income wloglzoll gol> Llai agzg lblaell / ssglwall / caxiall bolas
e Reduce the concentration of runoff and safely drain without liidl a0 Sloglaoll oot uranas 1 u,,l_,m,w O 0 aE si
causing damage
e High labor requirement to establish and maintain the technology
Increase the awareness level of land users and strength collective
actions and local organizational setups
e Small land loss for construction Introduce production options (like
fodder production) on bunds to compensate the lost land
e It requires some years to accumulate sediment on bund area and
form bench It can be improved by modifying the design of drainage

ditchs
wlogleoll gol> 9r>oll e=l,all
Gizaw Desta Gessesse Deborah Niggli
Alexandra Gavilano
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https://qcat.wocat.net/ar/wocat/technologies/view/technologies_1601/
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Approaches: Community Organizations and Mobilization for Soil and Water Conservation Work (COM-SWC)

https://qcat.wocat.net/ar/wocat/approaches/view/approaches_2495/
Approaches: 'Cut and Carry' Grazing system or 'Zero Grazing' (CCG) https://qcat.wocat.net/ar/wocat/approaches/view/approaches_2497/
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e Water and Land Resource Centre Project (WLRC)
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o Vegetated Graded Soil Bund: A Technique to Reduce Runoff Impact and Increase Soil Moisture Storage and Fodder Biomass, WLRC Brief No.
4: WWW.wlrc-eth.org
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