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Contour hedgerows are a soil and water conservation technology that involve planting
of Napier grass cuttings along contour lines on the slope at a horizontal distance of 6
m. The area between the contour hedgerows is used for crop cultivation.

Contour hedgerows are a soil and water conservation technology that involves planting
Napier stem cuttings along contour lines on slopes. They are planted at a horizontal distance
of 6 meters between rows and 15-20 centimeters between cuttings within lines. On average it
requires 3500-4000 Napier slips to cover one acre (0.4 ha). Hedgerows form living barriers
that trap sediment and reduce surface runoff. With time, as the sediment builds up behind
the hedges, the area between the hedgerows develops into flat alleys or “terrace beds". This
technology is effective in reducing soil erosion and conserving water. The hedgerows also
boost crop productivity. The contour hedgerow system is widely used in hilly terrain in Bhutan
and elsewhere.

The main purposes of the technology are to 1) serve as a barrier to check the movement of
soil and water down the slope, 2) effectively utilize sloping areas for agricultural purposes,
and 3) increase crop and fodder production.

The major activities/ inputs needed to establish/ maintain contour hedgerows are: 1)
surveyin%ofthe area by an SLM specialist (planning and site assessment), 2) selecting
suitable hedgerow planting materials, 3) registration of interested farmers, 4) training of
farmers, 5) layout of contour lines using A-frames, 6) distribution of planting materials and
establishment of hedgerows in farmland, 7) monitoring and evaluation of hedgerows, and 8)
maintenance of hedgerows. Maintenance includes replacement of cuttings in gaps - either
damaged by cattle or natural mortality and trimming of grass back to 15 centimeters after
reaching 1 meter. Inputs required include: 1) planting materials (Napier grass), 2) A-Frame for
contour lines, 3) spades, pickaxes, shovels, crowbars, etc., and 4) human resource input by
SLM specialists.

Contour hedgerows have many benefits/ impacts on the livelihood of the land users including
1) soil and water conservation, 2) use of the sloping areas for crop or fodder production, 3)
effective conservation through using local materials with a 90% survival rate, 4) habitat for
natural predators, pollinators, insect-eating birds, and rodent predators, 5) groundwater
recharge, and 6) they beautify the overall agricultural landscape. Another important benefit of
the hedgerows is the availability of fodder grass for livestock, which otherwise would have to
be collected from the forest. The disadvantages include the need for regular maintenance and
gapping up. At times, conflicts arise within the community due to grazing of hedges by
neighbors’ cattle.
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(Tashi Wangdi & Chenga Tshering)

An overview of established hedgerows at Boucholing chiwog.

Well established hedges with maize crop in the alleys. (Tashi
Wangdi)
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Technical drawing as per the specification given in the SLM Guidelines
2021. See steps for the establishment of hedgerows below:
a)Determine the hedgerow interval for each landform based on the
gradient (but based on farmers feedback, the interval is generally set
at 6 meters) and then lay out the contour lines. Along the contours,
prepare a strip of land with a width of about 40-50cm wide to plant
the grass slips or broadcast fodder grass seeds. Napier (Pennisetum
spp.) and Pakchong grass spp. is recommended as hedgerow plants for
areas that are below 1600 m. However, for areas above 1600 m,
temperate grass mixture should be considered;

b)A row of fodder grass slips or seedlings should be planted with a
spacing of 15-20 cm. If grass slips are used, at least two nodes should
be inserted into the soil for proper establishment/rooting. On the
other hand, if grass seeds are used, the seed rate should be 25g per
square metre;

c)Mulching should be done right after the grass slip planting or grass Author: NSSC
seeding to reduce surface erosion, conserve soil moisture, and aid

proper germination;

d)Gap filling and trimming of hedgerows should be done as and when

required. The trimmed materials can either be used as fodder or

mulching materials; and

e)lf desired, improved fruit trees suitable at the proposed site can be

planted along the hedges at 5 x 5 m spacing. Fruit trees in two

adjacent hedgerows should be planted in staggered position to avoid

competition for sunlight, water, and soil nutrients.

Crops grown in
the alley

Napier grass along
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1. Planning (0 avz[ adwaauiidone between the stakeholders several times)

2. Community meeting and member agreement ([ auz[] agwaaufftwice)

3. Training and workshop (J agz[] adwaautiifor almost a week)

4. Demonstration (0 e[ aaﬁ*ﬂaﬂuﬁﬂonce)

5. Implementation (Planting of napier in the field in groups) (0 av=[] agweaauffbased on the land users convenience and season of plantation)

JatavacSalunauiafig cwas nal849e (per Ha)

o | SHEEITIA eggfiutiu
flutiu & 29904 | o Vane
. e a . o . - tguiia ticfun
azy da?a dacSa Wnauessin Sioviios Juduay Sioviios |29cSa Wnay QBB U5
(Ngultrum) wsSa af’aqmaa
(Ngultrum) 9
S99y
Labours |person-days | 4.0 | 2500 | 1000.0 | 100.0
Sadsqlunauyn
Napier lbundle | 35.0 | 200.0 | 7000.0 |
Suy
Payment for resource persons |No of days | 5.0 | 1500.0 7500.0
FuRudigolia navSadigdzitia ciintulat) 15'500.0
Off] BRI B sPunausi ] vl stsspu Tyl aa 188.84
finasnadagySnga

1. Harvesting, cutting of napier and maintaining the height of the plant (J auz[] ag®aaufifjwhen the napier reaches a height of one meter)
2. Replacing of missing and damaged hills (0 asz[] admaauffjwhenever possible)
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The data used was from the nearest weather station of the National
Center for Hydrology and Meteorology (NCHM).

geeyaznalgnBul: https://www.nchm.gov.bt/home/pageMenu/906
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Crop production is higher than in the past since the contour
hedgerows have helped control soil erosion and allowed for
proper land utilization. The land user reported about a 25%
increase compared to the past.

The crop quality is also relatively better now compared to
the past when the technology was not applied. The land
users reported that crops near the hedgerows were found
more greener.

Ysduay ngunavAniifsitn naugbes) #ifu] vdueg No
fodder was produced

Jeduay dignavAniipefitio naugbes) fifu] vdvuf After
napier plantation, napier are harvested as fodder for cattle.
Napier grass was not planted in the past. It was introduced
by the National Soil Services Center as part of this
technology. The Napier grass planted along the contour has
helped not only with soil erosion control but also provided
fodder grass for the cattle. The land user reported that
there was a 100% increase in fodder because unlike in the
past now they don't have to send their cow for grazing in
the forest.

Compared to normal grass that the cattle would graze on,
napier is nutrient-rich and of better quality than the normal
grass.

The napier plantation has helped prevent soil erosion that
would normally occur in the farm lands thereby preventing
crop failure due to soil fertility and moisture conservation.

With the help of the project, the land users were able to
utilise the sloping land. This enabled land users to grow
crops other than maize.

The contour hedgerows have allowed for the sloping and
degraded lands to be revitalised into usable cultivable
lands.

Ysduay ngunavAniipsfitn naughes) iyl vdvug Hard
manual land management

Jeduay dignavAnfipefitio naugbes) tifv] viveog
mechanization of the agriculture in the community

With the help of the project, farm lands in the community
were made into terraces and made land management
easier compared to the past.

The expenses on agricultural inputs have stayed relatively
the same, however, has made working on the farm land
easier.

With fodder availability, land users can now focus more on
agriculture instead of herding cattle for grazing. The project
has also allowed for land users to diversify their products.

Workload has decreased due to farm mechanization
through use of power tillers, which was not possible prior to
the SLM intervention.

Contour Grass Hedgerows on Steep Slopes
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oijog Prior to hedgerow establishemt, there was serious surface

erosion, which is not the case now.

Jsduay ngunavAntipeitno naugbeas) fifu] vdvef:
primarily maize was cultivated

Jsduay dignavAndifeftio naughes) fifu] vduug maize,
cole crops, tubers and chilies are cultivated

In the past, the community members would normally
cultivate maize and small amounts of vegetables for self
consumption, but now a diverse variety of crops are
cultivated.

gL

Downstream flooding is relatively less, since the hedgerows
has prevented or reduced surface eorsion which would
otherwise impact the downstream settlements and water
bodies.
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Since the project was fully funded and minimal cost went into its establishment by the land users, the benefits are higher.
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e Prevents the land from erosion due to heavy rain e Grazing of hedges by free cattle in absence of fences in farm land

e Helps in build up of terraces and facilitates in mechanization of Establish community byelaws not to let their cattle free in the
farm fields or install fencing aroung the field.
aoaucSuue): finFsusyuus) 29)ifdausyuce) a099y / .3 / 090§ hinFzusyuus) esjcfdsvdyy
e Additional income opportunities through the production of gansﬁnq”uﬁ\;gu”a?n
marketable products from hedgerow vegetation. e Shading and potential competition with crops for soil nutrients by
e Improved livelihoods for communities through long-term hedges Maintaining height and width of hedges
agricultural productivity. e The establishment and maintenance of contour hedgerows
e Support for sustainable agricultural practices and resilient farming require time, effort, and financial resources The funding for the
systems. establishment of technology has already been provided and for
e Preservation of fertile land and protection of agricultural maintenance, the expenditure is minimal.
resources.
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e National Soil Services Centre, Department of Agriculture, Ministry of Agriculture & Livestock (NSSC) - ytaw
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e Strengthening national-level institutional and professional capacities of country Parties towards enhanced UNCCD monitoring and reporting
- GEF 7 EA Umbrella Il (GEF 7 UNCCD Enabling Activities_Umbrella I1)
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e [CIMOD. (1999). Manual on Contour Hedgerow Inter-cropping Technology. ICIMOD.:
https://lib.icimod.org/record/31840/files/manual_on_contour_hedgerow_inter-cropping technology.pdf

e Pellek, R. (1992). Contour hedgerows and other soil conservation interventions for hilly terrain. Agroforestry Systems, 17, 135-152.:
https://link.springer.com/article/10.1007/BF00053118

e Kaushal, R., Mandal, D., Panwar, P., Rajkumar, Kumar, P., Tomar, J. M. S. & Mehta, H. (2021). Chapter 20 - Soil and water conservation
benefits of agroforestry.: https://www.sciencedirect.com/science/article/abs/pii/B9780128229316000204
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e Sustainable Land Management for improved land productivity and community livelihood in Thangrong, Mongar: https://sgp.undp.org/spacial-
itemid-projects-landing-page/spacial-itemid-project-search-results/spacial-itemid-project-detailpage.html?view=projectdetail&d=27647

e Soil erosion control with contour planting:
https://apps.worldagroforestry.org/Units/Library/Books/Book%2082/imperata%20grassland/html/4.1_soil.htm?n=20

e Sustainable Land Management: Guidelines and Best Practices 2021: https://www.nssc.gov.bt
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